MANUAL 2100-001B

SPLIT SYSTEM AIR CONDITIONERS
INSTALLATION INSTRUCTIONS
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" 18ECOL 30ECQ2, 31ECQ | 42ECQ, 48ECQl,
MODDEL 24ECQL IBECQ4, 3ITECQ 60ECQ1
Dimension
A 36 40 48
B 18 18 18
C 21 22-5/8 30-3/4
MODEL 18ECQL | 24ECQL | 30BCQ2 | 31BCG | 36BCQE | 36ECQL 37RCQ { 42ECQ | 42ECQ | 4BEcQl | 48ECqQ 60ECQL 60ECQL
Electrical Rating* 230/208-1 230-1 @30/208-1] 230-1 240-3 PI0/208-1] 230-1 240-3 230-1 240-3 | 230/208-1 230/208-3
Operating Voltage
~Minimum 197 197 207 197 197 187 197 197 187 187 187 197 187
Operating Voltage
~Maximum 33 253 53 53 253 264 253 253 264 253 264 253 264
Total Unit B 3.5 15.5 7.6 4.6 " 25.6 13.8 19.6 24.6 15.6 26.6 17.6 31.8 22.8
Min, Cir, . 19 22 8 - 32 17 28 —_30 19 33 22 kL] 28
60° Copper
Wire Size nz ¥12 810 #12 [ L] #12 £10 #10 #12 8 #10 #8 #10
Ground Wire Size ¥i2 12 10 ¥12 #10 12 #10 #10 [2¥] 710 F10 Fi0 F10
Maximem Time
Delay Fuse 25 30 a5 3o st 25 40 50 1] 50 35 60 45
Compressor Type PSC PSC PSC PSC PSC 3-Phage PSEC PsC 3-Phage PSC 3-Phase PSC 3-Phase
Crankcase Heat
& Internal Externzl] Internal External| Internal] Externalj Internall Internal
an Motor=] 175 / 1020 - 1/3 [ 825
Hameplace | [ron | o | ron | [on {268 | 2en |
N late-F.L.A. 1.5A 1.5A 1.64 1.64 1.6A 1.6A 1.6 2.6A 2,64 2.64 2.6A 2.6A 2.6A
Fan_Dia/CFM 187/1950 20772600 2477 3600
Coll Face Area,
Fel. 3.75 3.75 5.04 5.04 5.04 5.04 S. 7.7 7.7 1.7 1.1 7.7 7.7
Coil Rows/FPI 2/18 2/18 2/18 3/16 2/18 2/18 3/1¢€ 2/15 2/15 2715 2/15 3/14 /14
Shipping Wr. Lba. 128 140 182 186 193 193 193 225 225 276 276 286 286

*All ratinge shown are 60 Hertz.

BARD MANUFACTURING COMPANY - P.0. BOX 607 - BRYAN, OHIO




Compressor Contactor

Line Voltage
Ground ¥

24V C &Y Controly .-~
Circuit Wiring

Ground Terminal

Fan Motor Capacitor--not
//used on all Models.

Eauﬂr;;///

20

PR e | ——
- _"_3 [ — —

- —— jor o -

Compressox-a-

Compressor Terminal
Location All Models -
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TYPICAL ECQ ENDVIEW

SERVICE PANEL END

Compressor Run Cap-
acitor either in
control panel or on
fan enclosure, de-
pending on Model.
None used on 3-phase.
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Airflow Direction

Condenser Coil

CFM REQUIREMENTS FOR MATCHING INDOOR COIL SECTIONS
Outdoor Unit Indoor Coil Rated CFM/Press, Drop
Model Model In. H,0 /Q\

18ECQ1 18Qs3 625/.30

B18EQ1 650/.10 éﬁx
24ECQ1 2408 900/.30

2ACQ 900/.30

B24EQ]1 830/.10 /Q\
30ECQ2 3ACQ3 1070/.16

3HCQ 950/.30

B36EHQ 1080/.30 /A
31ECQ 3AC03 1100/.17

3HCQ 1100/.30

B36EHQ 1070/.35 Zﬁ;
36ECQ4 3ACQ3 1260/.29

3HCQ 1000/.30

B36EHQ 1300/.25 /Q\
37ECQ 3aCQ3 1300/.30

3HCQ 1100/. 30

B36EHQ 1325/.30 /ﬁ\
42ECQ 4ACQ1L 1400/.20

4HCQ 1400/.21

B48EHO 1625/.30 /@5
48EC0D1 4ACQ1 1600/.25

5ACQ1 1600/.19

4HCQ 1600/.25

B48EHQ 1625/.30 /Q\
605001 5ACQ1 2100/.21

SHCQ 1650/.30

B4BEHQ 1625/.30 [ﬁ;

[ﬁx External Resistance, In. H,0, for Models

With "B" Prefix.
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INSTALLATION INSTRUCTIORS

GENERAL

These Inastructions explain the recommended
method to install the pre-charged alr cooled
remote type condensing unit, the interw
connecting pre-charged refrigerant tubing
and the electrical wiring commections to the

The condensing units are to be used in con-
Junction with the matching pre«charged evap-
orator colls or pre«~charged evaporator
blower units for comfort cooling applications
as ahown in the apecification sheet.

These Inatructions and any instructions peck-
aged with any separate equipment required to
make up the entire alr conditloning system
should be carefully read before beglnning the
installation., Note particularly "Gmnect:l.nﬁ
Quick-Connect Couplings, Starting Procedure
and any tags and/or labels attached to the

equipment.

The installation should be made in accor-
dance with national codes and/or local codes.

Authorities having Jurlediction should be
consulted befeore the ingtallation is made.

LOCATION

The condensing unit (cutdoor unit) must be
located in an area having good air circu-
lation and set where the hot discharge air
from the unit will not be recirculated into
the condensing coll. Filgure 1 illustrates
the recommended clearances for unrestricted
alrflow and service access.

MOUNTING UNIT QUTSIDE ON SLAB

A 80lid level base or platform, capable to
support the unit's welght, must be set at
the outdcor unit predetermined location.
The base should be at least two inches
larger than the base dimensions of the unit
and at least two inches higher than the
surrounding grade level. The required unit
minimm installed clearances mist be maln-
tained as called out in figure 1 when lo-
cating and setting the base,

Remove the unlt from its shipping crate and
position the unit on the prepared base or
platform,

Do not attach the unit or 1ts base to the
building structure to avold the transmission
of nolse intc the cccupled area.

ROTE: These units employ internally sprung
compressgors; therefore, 1t i1s not necessary
to remove or loosen the base mounting bolte
on the compressor prior to operation,

Consideration should be glven toc the
electrical and tubing connections when
placing the unit to avoid unnecessary bends
or length of material.

WIRING

All wiring must be installed in accordance
with the Netlonal Electrical Code and local
codes. Power supply voltage must conform to
the voltage shown on the unit serial plate.
A wiring dlagram of the unit 1s attached to
the inside of the electrical cover. The
power supply shall be sized and fused ac-
cording to the specifications supplied. A
ground lug 1s supplled in the contrel com-
partment for equipment ground.

The control circult 1s a 24 volt circuit.
"Pyplcal" wiring dlagrame 1llustrating some
of the various clrcults which could be en-
countered can be found on pages T and B8,

Model 30ECQ2 and 36ECQ4 when matched with
B3ISEHQ blower coll unit should be wired
according to the control circult wiring
diagrams shown in the B36EHQ installation
instructions. The Ingtructions describe
which control circult dlagram should be used
based upon installed Kw of electric heat,

If OKw model 1g Installed, use dlagram AAH-1
and disregard the wire between W terminal at
thermostat and J terminal at B36EHQ 24V
terminal strip,

ATIRFLOW AND SERVICE ACCESS CLEARANCES
18" = |-—— 4' Minimum
% - 7l
5 ECQ Series
E Unit
3
E Top » Alrflow Direction
g View
3 Tubing\
“'
\Discormect: 3' Minimum
. Switeh *
i ! BUILDING STRUCTURE
Figure 1
-3-
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ALTERNATE

THERMOSTATS

Bard Mfg. Co.
Form 1274

local and

WIRING

All wiring ghould be dome according to

National Electrical Codes and Ordinances.

White-Rodgers
1-Stage Cool

1b51-605

000

White~Rodgers
1-Stage Cool
1-Stage Heat

1F56-318

@Q@@

White-Rodgers
1-Stage Cool
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Honeywell Honeywell Honeywell
1-Stage Cool 1-Stage Cool 1-Stage Cool .
1-Stage Heat 2-Stage Heat 2-Stage Heat ‘
T87F/Q539A-1006 T872C/Q672A4-1003 T872C/Q6724-1005
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@ . @_@ @ | Installed
0000 @¢@@@ T @@@
I
* * *
@@@@@@ @@0@@@ @@b@@@
1Hone éi
~Stage Cool :
1-Stage Heat *Terminal block shown is located in Bard Self-
Contained Afr Conditioners, Self-Contained Heat
TB7F/Q539A-1147 Pumps, and Remote Heat Pumps, On those Remote
- Alr Conditioning systems ewploying & fan center
{(combination fan relay and transformer), the
Field terminals are marked as follows:
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INSTALLING REFRIGERANT TUBING

PRE-CHARGED TUBING - Examine carefully the two lengths
of pre-charged tubing furnished with the Unit., The
larger is the suction line, The smaller is the liquid
line, The end of the tubing with the hex nut and gauge
port is to be attached to the Condensing Unit.

Unroll the tubing, being cereful not to kink, and in-
stall it between the Condensing Unit and the Evaporatox
Coil,

CAUTION: Be careful not to tear the insulation when
pushing it through holes in masonry or frame walls.

When sealing tube opening in house wall use a soft
mate{ill to prevent tube damage and vibration trans-
wission.

Before fagtening either end, use a tubing bender to
make any necessary bends in the tubing. (AVOID
EXCESSI{E BENDING 1IN ANY ONE PLACE TO AVOID XINKING),.

Start connecting the tubing at the Evaporator coil
end, first remove the protective caps and plugs from
the quick-connect fittings on the Evaporator Coil and
the pre-charged ctubing, Inspect fittings and clean if
necespary, making sure they are clear of feoreign
materials. If you clean the fittings, lubricate them
with refrigeration oil. Connect both tubes to the
fittings on the coil and draw up by hand,

When necessary to bend the insulated tube, suction
line, cut the insulation around its circumference at a
distance far encugh beyond the point of the bend so as
to clear the tubing bender.

Slip the insulation back together and vapor seal the

‘e oint with tape.

OTE: The maximum distance for pre-charge tubing
betwesn the Condenser and the Evaporator is 45 feet.

CAUTION: Prior to connecting the pre-charged tubing
to the Evaporator Goll or Condensing Unit, be sure
all bends have been made, then coil any excess tubing
in a horizontal plane, with the slope of the tubing
toward the Condensing Unit.
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hole in wall

Condensing
Unit

I
—
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excessive tubing \ mn

horizontal 4
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CAUTION: Be sure to hold the coupling firmly to
prevent movement of the coupling and tubing. Failure
to do so could tear out the diaphram cauvsing a
blockage of the system.

CAUTION: After starting to ti&hten up the fitting
never try to back it off or takse it apart,

For connecting the tubing at the condensing unit

end, first remove the protective caps and plugs from
the quick-connect fittings on the condensing unit

and the pre-charged tubing., Inspect fictings and
clean if necessary, making sure they are clear of
foreign materials, If you clean the fittings,
lubricate them with refrigeration oil. Connect both
tubes to the fittings on the coll and draw up by hand.

Locate the Gauge Port in & 45° angle from a vertical
up position so as to be accessible for gaugs
connections,

Ugse & wrench on the hex nut of the female fitting
backing up the fitting with another wrench to keep
tube from turning. Tighten the fittings together
until they bottom out then tighten for an additional
1/4 turn so that coupling will seat properly.

Check the gauge port cap to make sure it is cight,
If loose, tighten, being careful not to tighten too
much as it will damage the valve in the gauge port.

Leak test all connections using an Electronic Lsak
Detector or a Halida Torch,

When tubing is installed in atties or drop celiling,
insulate the quick connect fitting on the larger

tube thoroughly with 3/8" wall thickness, closed cell
sponge tube insulaticon or equivalent, Failure to
1n|u§nte will result in water damage to ceiling since
the fitting will "sweat" and drop water on the ceiling.



PROCEDURE FOR
LEAK TEST - EVACUATIOR - CHARGING

LEAK-TEST

1.

2.

3.

Remove gauge port cap from suction and
liquid service valve ports and attach a
Manifold Suction Gauga Hose,

Pressurize the comgleta syatem until thae

presaure reaches 40 paig and further

B:eslurize with dry nitrogan to 100 psig.
not excaed 150 psig.

Chack all soldered joints, including those
on the evaporator coil with an Electronic
Laak detactor or Halide Torch. If a leak
is found which requires soldering, pressura
in the system must be bled off since it is
1mpossib{e to solder with unit pressurized,
Be sure all leaks are located and marked
before bleeding pressure from circuit.

When leaks, if any, have been repaired,
system is ready to be evacuated and charged.
Relieve all pressure from the system down
to 0 pesig.

EVACUATION

1.

Connect a manifold gauge set to the low and
high gauge ports and the other hose to a
high vacuum pump, Evacuate the system to
500 microns absolute pressure and continue
to evacuate for 30 minutea,

After a vacuum of 500 microns has been ob-
tained and holds constant for 10 minutes,
cloge both sides of the manifold gauge set
and turn pump off,

Disconnect charging line at vacuum pump and

connect to refrigerant supply. (Dial A Charge

C{linder) Crack valve and purge charging
1line at center on manifold.

Then close valve.

4. The system is now ready for the correct oper-
ating charge of Refrigerant 22,
Mani fold ROBINAIR
Dial=a«Ch
Gauge gec Sylinder
Discharge
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Device
compressor

CHARGING

1,

2,

3.

SINGLE PACKAGE UNITS - Refer to the unit -

serial plate for the full operating
charge.

SPLIT SYSTEMS - The condensing unit factory
charge is shown on the unit serial plate.
The total system charge required to re-
charge the system after service repairs
should be marked on the serial plate under
TOTAL R-22 GHARGE, This is normally marked
by the installer and is determined from the
R-22 System Charge Table located on the
inside of the outdoor unit access panel.
There is also a R-22 System Charge Table
printed on the reverse side of this page.

CTO ADAPTER KITS - When using
field tubing and CTO adapters,
use the procedure outlined on
the reverse side of this page
to determine the correct ozs.
of R-22 for the tubing only.
The R-22 weight is determined
by the length and size of the
liquid line.

FILTER-DRIER CHARGES - If a liquid line
filter-drier is used, either in conjunction
with field tubing and a CTO adzpter kit, or
as part of procedure for system clean-up

after a compressor burn-out, additional R-"" .

must be added to the system when rechargl
This is in addition to the amount determin
from the R-22 System Charge Table.

SPORLAN CATCH-ALL R-22 WEIGHT
C-083s 8 oz,
C-~1638 10 oz.

With manifold suction valve closed and
manifold discharge valve open, open re-
frigerant cylinder valve and allow pressure
in circuit to balance pressure of cylinder.

To obtain full rated capacity the R-22
refrigerant must be accurate{y weighed to
the system using a charging cylinder,

{a) Check the charge against the allowable
head pressure as shown in the head
pressure chart and correct if needed.

Cloase refrigerant cylinder valve and allow
unit to run for 30 minutes, Refer to
Start-Up Procedure and Check List for
further start up details.
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INSTALLER NOTE: Optimum unit performance will
occur with a refrigerant charge resulting in a suction
line temperature (near the compressor) of 53° to 58°F
with 95°F outdoor temperature and B0°F dry bulb/
67°F wet bulb (50% R.H.) indoor temperatures and
rated airflow across the indoor coil.
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R-22 TOTAL SYSTFM CHARGE FOR
SPLIT AIR CONDITIONING SYSTEMS

The following table. lists the total ayatem operating charge for split air conditioning systems when
uaing standard charged tubing lengths of 15 ft, 25 ft, 35 ft, or 45 ft. The valuee shown are the
total amount of refrigerant received in the precharged system components, which include the outdcor
unit, indoor unit, and inter-connecting tubing. This is also the amount of refrigerant required for
a syatem recharge following any refrigeration aystem repaire.

Find the outdoor section and matching indoor section being used, and follow across horizontally to the
correct column based on number of feet of inter-connecting tubing. This value is the TOTAL SYSTEM CHARGE.

Outdoor Indoor | Outdeor Unit Total System Charge For
Unit Unit Basic St ths
Model Model Charge 15 ft. 25 ft. 35 ft. 45 ft.
18ECQl 18083 14 7 oz 1% 15 oz 24 3 oz 2¢ 7 oz 2% 11 oz
— B13EQ1 14 7 oz 1% 13 oz 2% 1 oz 28 5 oz 28 9 oz
24ECQ1 24Q8 2% 1 oz 24 5 oz 23 9 oz 23 13 oz 3% 1l oz
2ACQ 24 1 oz 2% 3 oz 24 7 oz 24 11 oz 24 15 oz
B24EQ1 24 1 oz 23 4 oz 28 8 oz 2% 12 oz 3F 0 oz
30ECQ2 3ACQ3 2% 12 oz M 0 oz M 4oz 3F 15 oz 4% 5 oz
JHCQ 2% 12 oz 3% 2 oz 3% 6 oz 4% 1 oz 4% 7 oz
BIGEHQ 28 12 oz 3} 3 oz 3 7 oz 44 2 oz 4% 8 oz
31ECQ 3ACQ3 3% 2 oz 3% 6 oz 34 10 oz 4% 5 oz 4% 11 oz
3HCQ 34 2 o2 3t 8 oz 3% 12 oz 4 7 oz 44 13 oz
BIGEHQ 33 2 oz 34 9 oz % 13 oz 4t 8 oz 4% 14 oz
36ECO4 IACQ3 3 T oz 3# 5 oz 3t 9 oz 4% J oz &4 10 oz
3HCQ 34 1 oz 3t 7 oz 3% 11 oz 43 6 oz 4% 12 oz
BASEHY 34 1 oz 33 8 oz 3 12 oz 41 7 oz 4% 13 oz
37ECQ 3ACQ3 3% 6 oz 3% 10 oz 34 14 oz 44 9 oz 43 15 oz
3HCQ 3F 6 oz 3% 12 oz 44 0 oz 4% 11 oz 5% 1 oz
BISEHD 34 6 oz 3§ 13 oz 4% 1 oz 1% 12 oz 5S¢ 2 oz
42ECQ 4ACQL 44 6 oz 4% 15 oz 5% 5 oz 54 11 oz 68 1 oz
4HCQ 4¢ 6 oz 5% 7 oz 54 13 oz 64 3 oz 6 9 oz
BASEH 44 6 oz 5% 15 oz 6% 5 oz 6% 11 oz 7% 1 oz
49ECOL ACQ 4% 1l oz 5% 4 oz 2% 10 oz &Ff 0 oz ¥ & oz
SACQ1 4% 11 oz 54 2 oz 5¢ B oz 5% 14 oz 6% 4 oz
4HCQ i 11 oz 5% 12 oz 6% 2 oz 63 8 ox 64 14 oz
B48EHQ 44 11 oz 64 4 oz 64 10 oz 74 0 oz 74 6 oz
G60ECQL ACQ > 3 oz ¥ 16 oz 6% O oz 6% 6 oz &F 12 oz
5HCQ 54 3 oz 5% 14 oz 68 4 oz 6% 10 oz 7¢ 0 oz
B48EHQ 5¢ 3 oz 7% 1 oz 7% 7 oz 7# 13 oz 8% 3 oz

In the event that the inataller ia running his own tubing or is modifying a prechaxrged tubing met by
adding or smubtracting a few feet of tubing length, the tubing set should be evacuated and charged
before being connected to the outdoor and indoor sections.

18ECQl, 24BCQ1, 3I0ECQ2, 31ECQ, 36BCQ4 and 37ECQ use 1/4" liquid line up to and including 25A. These models us
3;5' liquid line over 25 ft. long, as do all 42ECQ, 48ECQL and 60ECQLl for all tubing sets. regardless
of length.

To determine LINE SET ONLY charges, use the following table:

Liguid Line Size Oz of R=22 per ft. Legs

174" 0.D. x .4 - 7 oz
3/8" 0.D. x .6 - 7 o2
Example: A 32 ft. line set with 3/8" 1liquid line is being used.

32 ft. x .6 oz/ft = 19.2 0z -7 0z = 12.2 oz

After evacuating the line set, welgh in 12 oz of R-22 to line set.
NOTE: The 12 oz should be introduced into both the liquid line and vapor
line so that thera iz a positive pressure in both lines when connected.

To determine a TOTAL SYSTEM CHARGE for a eystem that is connected with a non-standard tubing length,
the outdoor unit basic charge (from above table) is added to the line set calculation based on liquia
line 0.D. size (.4 or per ft of 1/4" and .6 ox per ft of 3/8"). An additional adjustment factor may
be required depending on the indcor coil section used. Determine this adjustment from the following
charge:

Indoor Unit Model | adjustment Factor Indoor Unit Model | Adjustment Pactor
18083 +2 B36EHQ +1
B18EQ1 0 4ACQl 0
2408 -2 4HCQ 0
2ACQ -4 B4SEHQ +16
B24EQ) -3 5acol 4]
3ACO3 -2 S5HCQ 0
3JHCQ 0
Example: Model 3I6ECQ4 matched with model 3ACO3 and connected by a 30 ft line set.
Basic charge - 3§ 1 oz Plus .6 x 30 ft ~2 oz adjustment factor

34 1 oz plus 18 0z* -2 0z = 4% 1 oz total

"Round off to nearest whole number if calculation does not come ocut even.
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