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General

Gauge Manlifoid

A necesaary insturnent in checking and serving afmr conditioning
and heat pump equipment 15 the gaoge manifold. s purpose iz 10
determine the operating refrigemnl proaseres in crder for the
serviceman Lo analyze the condition of the system.

The valving on the manifald is so arranged 1hat when the velves are
clesed {fromt-sealed) the cenler pon on the manifold is closed 1o Lhe
#euges and gauge poris. With the valves in the clased position, Lhe
jgauge parls are still open 1o the gauges, permiliing the gauges Lo
register ayslem mressures. Openang cither valve opens the ceniter
pert to Lhat side of the manifold and system.

To suetion
SEMVICE YaivE

Figure 1 — Sarvice Manifoid

Attaching Gauge Manifold

For leak 1wesiing, purging, checking charge, charging Liquid oc
evacualing, connest high pressure side of gauge manifold w
Schrader valve on liquid or discharge line. Cannect mction side of
gauge manifold 1o Schrader valve on suczion line. On beat pumps
the suction line 15 between cornpressor and reversing, valve.

Attaching Manold Hose to Schrader Valve

A WARNING

As a safety measwre, il is wise 1o atlach refrigerant hoses
at the lowest pressure readings on the rystem. To do this:

A. Put high preanme hose “B" on frst. (Unit shonadd oot
be running

B. Put low pressure hose “A™ on second. (Unit should be
running )

1. Remove cap fram vahe.
2. Make sure gauge manifold valves are chosed.

3. If hose does not have an unseating pin, a number 3535 Supenor
or equivalent unscaling coupler must be weed.
Thin pin depraggy fhe

Wkl il wian dthacd e
ko Bahrmw fitting

Figure 2

4. Make sure cmapler 35 lined up straight with Schrader valve.
Screw coupler on w valve.

5. Open gauge manifold valve slightly and parge air from bose
with refrigeram.

& Read the sucliem pressure o eompound gauge end heat pressure
Ofl PIeSANT gAUge.

1. Te remave, push end of bose tight ageinst end af Schrader valve

and hold in place while quickly unscrewing coupler put from
Schrader valve,

8. Remove coupler Fom Schrader valve. Replace caps on valve.

A WARNING

As n salery measure, it 35 wise 1o detech refrigerant hoses
gl Lhe lowest pregsure readimgs on Lhe system. To do this:

A. P high pressure hose “B™ on first. {Unit should mot
be running.

B. Pun low pressure hose “ A" on seaoomd. (Lndt should be
Tunmng. )

Loak Test

|. Remove gauge port cap from suction and liquid service velve
pors and adach manifold gauge hoses. Connest an upright R22
drum Lo cenler port of gauge manifeld. Open refriperant drom



valve end menifeld high pressure gauge valve o pressurize
Tyskem it 4 pogitive pressure with refrigerant vapar. Pressurize
Lhe complete system with dry ritrogen, or CO2 uniil the
pressure reaches 200 puig. Do mod excesd 230 paig.

2. Close manifold high pressure gauge valve. Check al! soldered
joints, including themse on the evaporslor ooil with sn Elecironic
Leak Deteciar. If a leak is found which requaires soldering,
pressure in the system must be bled off ainee it 15 impoagihle o
solder with unit pressurized. Be sure all leaks are localed and
marked before bleading pressure from system.

3. Close druomn valve and disconnes from center parl. Releese
nitrogen or CO2 inta the sunosphere through suction line of
gauge manifald

4. Correci amy leaks and recheck. When leaks, i any have been
repaired, system is ready 1o be evacuaied and charged. Relicve
all pressure fom (he syslemn down to O mEig.

Evacustion

|. Evacuaie system b Jess than 1,000 microns, using a good
vacuum puop and an accurale high vacunm gauge. Operale the
pump below 1,000 microns for &) minukes and 1hen close valve
to the vacuum purmp. Allow (he sysicm Lo stand for 20
additions] minimes wo be sure 8 1,000 micron veanumn or less is
maintained

A WARNING

At ne time use the comprensas Lo evacusle (he syston of
amy parl of it.

2. Discormest charging line at vecuurmn pump and s, (o
refrigerant supply. (Thal-A-Charge Cylinder) crack valve amxd
purge charging line al center on manifold. Then close valve.

3. The aystem 18 now ready for the comect operating charge of
Refrigerant 22,

Charging

1. Single Packiage Unkts — Refer Lo the unit serial plate for the
full opermling charpe.

1. Split Syseemns — The outdoor unit feclory charge 15 abown om
the unit serial platle. The 10la] sywiem charpe cequired Lo recharpe
the gysiem afler service repairs should be marked on the senial
plate weder total R22 charge. This is nommally marked by the

insialler and is determined from the R22 Syswem Charge Table
localed on (he inside of the ouldoor unit access panel.

3. CTO Adapter Kits — When using CTO adapters and field
tubing, use the procedure oulined in installation manual for
outdoor it

4, Filter-Drier Charges — 102 Liquid line filler-drier 15 nsad,
either in conjuncticn with field hubmg end o CTO adaper kit, or
as parl of procadiure for sysiem clean-up alter a comrgressor
burn-ow, additional R22 muost be added to the gystemn when
recharging. This is in addilion 1o the ameunt desemanesd Fom
the R22 Sysiem Charge Tahle,

Tabin 1 — Rafrigeram

Print N0, MO M. Op of R-22
5201001 L-R05 8
5301003 - 1539 10
501008 EF MBS 7
nHD BFK-1835 13

Prellminary Charging Staeps

If the sysicm has been open 1o the amosphere, it should be fist
evacusied. Then procesd as follows.

L. Atach a dram of proper, clean refrigerant to the center pont of
the charging manifold with e of the charging hases.

2. Attach a secemd charging hose 1o the suction gange (low
ressure) side of the gange manifold

3, Remove (he cap from the sucion line vaive.

4. Locmely atach the mction gauge hose o the line valve. Open the
valve on Uhe refrigerant drur and the suelion valve on the
charging manifold slightly to purge the sir from the manifold
ard hoses before tightening the fiming,

5. AHach the third hose i the high pressure side of the manifold
end the liquid line valve. Repeat sieps 3 and 4 above,

Charging the System by Welght O
|. Connext manifbld as instructad

2. Place refrigerant drum vpright on scale and determine exsct
weight of the refrigerant and cylinder or use 4 Dial-A-Charge
cylinder.

3. Wilh manifold suction valve closed and manifold discharge
valve open, open refrigerant cylinder valve and allow pressure in
gyslem 1o balance with pressure of eylinder. For charging in the
liquid phase, drum 15 placed vpside down (valve down).

4. When (hac is approximalely a fall charge, Bont semt (close) the
discharge manilold valve and let the sysiem swabihize for aloul
five minuies.

5. Stanl ecmipressaf by setting thermiostat,

6, Finiah charging with vapor by placng drum uptight (vabve up).
{pen drum vahe and manifold low pressure valwe o allow
refrigerant to flow into the sysizm. Throttle refrigeran drum
valve w keep preasure abowr 100 psig for R12.

7. When the carmect weight of refrigerant has been added w0 the
unit, close refrigemnt cylinder valve and allow unit 1o run for 30
mimnes, Refer o Start-Up Procedure and Check List for huther
start-up details. Check the charge against ke allowable head
presnme as shown in the Head Pressure Chart and commes if
e,

8. Fromi seat gauge mamifold valves, disconnect charging amd
gauge hoses and replace all valve capa.

(D This charging mcthed requires the scakes or Dhaal-A-Charge
cylinder Lo be extremely sccurale since the charge in this ype of
FySloL i5 (quite critical.
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Figure 3 — Typical Air Conditioning System
Cooling Cycle
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Tuhing Set

(U Premsure gauge connecied Lo liquid Jine serviee valve an split
hent puornps and air conditioners and 1w the discharpe service
valve on package units.

@ Compound gauge comnected to whbing suclion service valve on
air conditiamers and suctikn service valve on heat pumps and
packaged wnils.
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Figure 4 — Typice! Haat Pump System Cooling Cycle

Tubing Set

@ Pressure gauge connecied Lo liquid 1me service valve on aplit
el pumps 2od air conditioner and 10 the discharge servioe
valve on package unils.

@ Compound gauge connectad 10 mbing suction service valve o
air eonditioners and suclion service valve on heat purmps apd
packaged units.



.J‘.k WARNING

To speed refrigeram flow, it may be necessary to place
refrigerant drum in a pan of warm water (mod greaser than
1307 ). Remember to either consider the Lol weight of
the pan of waker or remove Lhe drum for weighing

frecquenly 1o kerp mack of the charging process.

HEATING CYCLE
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Figure 4 — Heating Cycis



Troubleshooting the Mechanical System

Air Conditioning and Heat Pump

Low Suction — Low Head Preasure

T

. Restricted arr flow over indoar coil.
. Defective indoor fan molor.
. Low indoar temperanme

Tead indisor coil,
Restricied Liquid lime, <risT, meweing device, et
Low charpe

Low embiznt enlening air Emperahre, {Low entenng wale
EmpeTRhTE o waler coil O

High Suction — Low Head Pressure

L.

2

i

Dfective or broken valves.
IPRY valve open.

Defective reversing valve,

Heat Pump
Low Suction — Low Head Pressure

- )

Resmicted air flow through oudodr goil, (Remtrioed waier flow
through water coil. )

. Defective ouldoor motor, (Defemive warer pump. M)

Low candoar air temperanme. {Low walsr emperamure )
Frozen ouldoor ¢l (Frezen wazer eoil )

Resmicted liquid line, drier, metering device, etc.

Low charge.

. Law wndoor air lemperahure.

High Suction — Low Head Pressure

l.
Z

Defertive o booken valves,
[FR. valve open.

Y. Defective reversing valve,

Low Suctlon — High Head Pressure
1. Panial resiriction and then overcharged.

High Suction — High Head Pressure

L. High enlering outdoar air Wemnperamwre. (High enlering, waer
lemperature. )

Law air flow owindoar eoil. (Low water [ow. O
Owercharged.

Alr in gyslam.

Resmicled omdoor coil, (Restricted water coil ()
High ndoor oo temperanire.

O Water soures heal pump.

U

Low Suction — High Head Pressure
1. Partial restriction and Lhen overcharged.

High Suction — High Head Pressure

1. High enlering suldoor pir temperature. {High entaring waler
temnperature. I

. Low mdeor air Aow,

Orercharged.

. Alr m syslem

. Restricted air coil.

. High indocr aif lemperamure,

= P L

O Water source heat pump.
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