Instruction Manual
DIGITAL MANIFOLD FOR HVAC/R SYSTEMS
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MANIFOLD WITH OPTIONAL
ACCESSORIES SHOWN

SPECIAL FEATURES

e Low battery indicator

e Displays 65 refrigerants

e Displays corresponding saturation, dew or bubble point temperature
for current pressure

e Displays sensor/thermocouple temperature, superheat/subcool
temperature and deep vacuum when connected

e Includes back-lit display for easy reading in darker areas

e 9V DC battery with optional AC/DC adapter

o Free floating piston seal seat aluminum block with sight glass

o Auto-Off with disabling capability

SPECIFICATIONS
o Pressure Display: PSI, INHg, Bar, MPa, Kg/cm?2
o Temperature Display: °F or °C
© Deep Vacuum Display: Micron, mBar, KPa, mmHg
« Sensing Resolution: 1 psi (.07 Bar, .007 MPa, .07 Kg/cm2)
e Sensing Accuracy: =1 psi or 1% of reading (whichever is greater)
« Working Pressure: 0 to 750 psi (52 Bar, 5 MPa, 52 Kg/cm?)
o Proof Pressure: 1000 psi (70 Bar, 7 MPa, 70 Kg/cm?2)
(Tolerable pressure without internal damage)
e Refrigerant Temperature Range: -40 to 200°F (-40 to 93°C)
e Operating Temperature: 32 to 122°F (0 to 45°C)
o Temperature Accuracy: +1°F (+0.5°C) between 32 to 160°F (0 to 71°C)
o Storage Temperature: 32 to 120°F (0 to 49°C)
e Connections: 1/4” M-Flare
o Power: 9V DC battery with optional AC/DC adapter
e Battery Life: 30-36 hours pressure and temperature mode only (continuous use)
25-30 hours vacuum and backlight mode (continuous use)
e Auto-Off: 15 min. with disabling capability
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WARNING!!

o Wear Safety Glasses / Wear Gloves

¢ Keep the manifold in a dry place. Do not allow moisture to enter the unit.

¢ Do not vent refrigerant into the atmosphere.

o If eyes come in contact with refrigerant, immediately flush with plenty of water.
Seek medical attention immediately.

oSTATIC DISCHARGE: Climates in some parts of the world are conducive to creating
static electric build up (ESD). Your digital manifold has been designed to eliminate
the damaging effects of ESD. In some extreme cases, ESD will be apparent on your
digital manifold by a lack of response or an inability to turn off the unit. In the rare
case that this occurs, simply disconnect the battery, wait 1 minute and reconnect
the battery. The digital manifold will “reboot” itself and operate normally once the
unit is turned on.

BATTERY CARE & INSTALLATION

When the battery is connected to the unit but not in use it will last six months.

NOTE: In order to prolong the life of the 9V battery;

a.) keep auto-off function enabled

b.) if pressure, temperature or deep vacuum is being used for an extended period of
time turn the unit off and turn back on again when reading is required. (Allow
30-45 seconds for the correct reading to appear.)
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BATTERY INSTALLATION

Remove the battery compartment cover. Make BATTERY COIMPARTMENT
sure to place the battery into the compartment i
with the correct polarity. Replace battery cover.

PRESSURE ADJUSTMENT FOR ELEVATION
For an accurate reading, it is important to
adjust the manifold for elevation and
barometric pressure. Follow these steps to set
the unit for local elevation and barometric readings.

1. Press the POWER button to turn the unit ON.

2. Allow 10-15 seconds for unit to initialize. (You will see all characters and units
countdown 553535353 F3EEEE, 77777 ...) Once initialization is complete, only
pressure and temperature readings will appear.

NOTE: Certain refrigerants do not have a temperature display at a given pressure.

In order to achieve an accurate pressure and temperature reading it is recommended to

press and hold the ENTER button for 8 - 10 seconds and then release. Pressure readings

will now be truly zero. Due to environmental factors such as elevation, temperature and
humidity, you should complete this process each time you turn the unit on to read pressure
or vacuum. DO NOT ATTEMPT TO ZERO UNIT OUT WHILE UNDER PRESSURE.

j WARNING! If the manifold is connected to a pressure or vacuum source

|||l'

and displays actual readings, do not attempt to zero out the reading by
pressing the enter button. This can offset the reading.

SETTING REFRIGERANT, PRESSURE, TEMPERATURE AND AUTO-OFF
 Press the POWER button to turn the unit ON. Wait for the unit to initialize [a refrigerant,
pressure, temperature or vacuum will be displayed when the unit is ready].

e Press the SELECT button to access the REFRIGERANT MENU.
Press SELECT again to display refrigerant type.
[To scroll through the refrigerants press the select/ T or vacuum/{ button: R11, R12,
R13,R21, R22, R23, R32, R113, R114, R115, R116, R123A, R124, R125, R134, R134a,
R141B, R142B, R143, R143A, R152A, R176, R218, R290, R401A, R401B, R401C, R402A,
R402B, R403A, R403B, R404A, R405A, R406A, R407A, R407B, R407C, R407D, R408A,
R409A, R410A, R410B, R411A, R411B, R412A, R413A, R414A, R414B, R415A, R417A
(ISCEON M059), R422A (ISCEON M079), R422D (ISCEON M029), R427A (FX100), R500,
R501, R502, R503, R504, R507A, R508B, R509A, R600, R600A, R601, R601A]
Press ENTER to confirm the desired refrigerant.

o Next the PRESSURE UNIT will display.
Press the SELECT button to change the pressure unit. Press ENTER to confirm.

o Next the TEMPERATURE UNIT will display.
Press the SELECT button to either °F or °C. Press ENTER to confirm.

o Next AUTO-OFF will display.
Press the SELECT button to disable Auto-Off [auto-off will clear from the display.]

If the auto-off feature is displayed the manifold will shut down after 15 minutes. Press
the ON/OFF button to turn the unit back on and allow 15-20 seconds to initialize.

NOTE: It is recommended to keep the auto-off feature enabled to save the life of
the battery.

SETTING VACUUM
e Connect the vacuum sensor cable to the manifold and turn the unit on.

o Press the VAGUUM button. This will phase out the temperature display and only show the
vacuum units.
Press the SELECT button until the desired vacuum unit is displayed.
Press ENTER to confirm.

© The vacuum display will automatically go off after 15 minutes. Press the ON/OFF button
and VAGCUUM button to turn the unit on. Allow 30-45 seconds for the sensor to warm up
and the correct vacuum reading to appear. (If pressure, temperature or deep vacuum
is being used for an extended period of
time turn the unit off and turn back on
again when reading is required.)

NOTE: To disconnect the vacuum sensor cable
be sure to press the release latch under the
connector cable. Pulling on the cable without
disengaging the latch will cause damage and
is not replaceable under warranty.

(SEE FIG. A)

IMPORTANT NOTES FOR SERVICING AC/R SYSTEM

A system that has been opened or one that is found to be excessively low on refrigerant
pressure as a result of a leak, must be fully evacuated by means of recovery/recycling and
deep vacuum. A system that has been evacuated must be repaired, leak tested and
evacuated again before charging.

DIAGNOSING THE SYSTEM PRESSURE AND TEMPERATURE

1. Make sure both valves on the manifold are closed (turn knobs clockwise).

2. Connect the blue and red hose from the low and high side of the manifold to the system.
3. Start the system and allow some time for the true pressure reading on the manifold to
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appear and stabilize.

CHARGING

1. Verify that both valves on the manifold are shut completely.

2. Turn the A/C system and manifold ON.

3. Connect the other end of the yellow hose to Refrigerant Gas supply.

4. Open manifold low side (blue) valve slowly and start charging. (Follow refrigerant
manufacturer’s instructions for proper dispensing. Use an electronic scale for accurate
charging (Mastercool #98210-A)

5. When charging is finished, close the valve on the tank and allow some time for the
refrigerant to be evacuated from the hoses and manifold.

6. Close the low side valve and disconnect the hose(s) from the system.

VACUUM GAUGE OPERATION (SEE FIG.B)

 Press the POWER button to turn the unit ON. Allow 10 seconds for the unit to initialize.

e Close both valves.

e Connect the high side and low side hoses to the system and the yellow hose to the
vacuum pump.

e Connect the vacuum cable to the manifold. Connect the other end of the vacuum gauge
to the system. (An additonal TEE fitting (Mastercool #99333) or an isolation valve may be
required.)

Press the VACUUM button and select the desired unit.
Press ENTER to confirm.

FIG.B
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e Start the vacuum pump and open both valves. The vacuum countdown will start
from atmospheric pressure {3;3/3.%1. Depending on the size of the system, the lines on
the LCD display will disappear one by one. Once all lines have disappeared, the

numerical reading will appear on the LCD. The numbers descend from 25000 MICRONS
or corresponding units.

NOTE: The unit will shut down after 15 minutes automatically. Press the POWER button
again. Allow 30-45 seconds for initializing and the correct vacuum reading to appear.
Once the target vacuum is reached, close the low side valve and disconnect the vacuum
gauge port from the manifold. Press the POWER button to turn the unit off. (If pressure,
temperature or deep vacuum is being used for an extended period of time turn the
unit off and turn back on again when reading is required.)

WARNING!! Never stop the vacuum pump unless the vacuum
gauge is disconnected. Failure to do so may cause oil to enter
the sensor chamber.

VACUUM LEAK TEST

When checking a system for leaks under high vacuum (less than 1000 microns), connect
the vacuum gauge directly to the system. If additional connections are required use cop-
per tubing (do not use rubber hoses) and high vacuum shut-off valves. Standard hoses
and manifold gauge set shut-off valves may have a small amount of leakage under high
vacuum. When initiating a high vacuum test, the vacuum gauge reading may “drift” higher
until the system has equalized. After this short stabilization period (5 minutes) the vacuum
reading should hold steady. An upward “drift” of the vacuum gauge reading may indicate a
leaking system.
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CLAMP-ON THERMOCOUPLE CALIBRATION (PAIRING)

Each thermocouple has been calibrated (paired) to this manifold in the factory for accurate

readings. Replacing the thermocouple will require pairing. Please follow the directions

indicated.

1. Connect the thermocouple to the manifold and attach the clamp to an accurate source
of temperature (reference source.)

2. Remove the rubber cap from the back of the manifold (located next to the battery
compartment under the rubber boot.)

3. Use a flat miniature screwdriver to adjust the temperature.

4. Replace the plug.

MEASURING ACTUAL SUPERHEAT AND SUBCOOLING (SEE FIG. C)

Superheat is the difference between the actual temperature (sensor temperature) of

the refrigerant (gas) as it leaves the evaporator and the boiling point temperature of the
refrigerant in the evaporator coil (saturated temperature). After boiling, the refrigerant
continues to warm up. The number of degrees it “warmed up” after boiling is called the
superheat. Under worst-case conditions (low load for fixed orifice systems), the refrigerant
in the evaporator boils off near the end of the evaporator coil. To make sure liquid doesn’t
enter the compressor under the worst case condition, the AC manufacturers publish charts.
The charts indicate what the superheat should be at a given indoor wet bulb measurement
and outdoor air temperature. Measuring superheat is your best indication on a fixed

orifice system of the proper refrigerant charge and operating conditions. If everything else
is working properly and the actual superheat is too high, add refrigerant. If it’s too low,
remove refrigerant.

Subcooling is the difference between the boiling point of the refrigerant in the condenser
(saturated temperature) and the actual temperature (sensor temperature) of the
refrigerant as it leaves the condenser. The degrees that the refrigerant “cools down” below
the boiling point is the sub-cooling. Under worst case scenario low load for thermostatic
expansion valve systems (TXV) the subcooling will continue to rise. If the subcooling rises
too high, liquid may be backed into the compressor causing damage and failure.
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On TXV systems, the subcooling is the best indication of the state of the charge in the
refrigerant system since these systems are designed to maintain constant superheat.
Properly charging a system ensures maximum efficiency and longer equipment life.

Use caution whenever working with electricity and
high-pressure liquid or gas. Always wear safety glasses.

Follow all instructions provided with equipment being serviced or installed.

TARGET SUPERHEAT AND SUBCOOLING

Follow all equipment manufacturer’s specifications, warnings and suggestions.

To determine the target superheat (fixed orifice system) or subcooling (charts vary
dramatically from one system to another), you will typically need three things. Outdoor dry
bulb (outdoor air temperature), indoor wet bulb, and the manufacturers target superheat
chart or subcooling chart.

You can use Mastercool part number 52232 Humidity Temperature Meter for both indoor
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wet bulb and outdoor dry bulb. (Refer to diagram.)

REQUIRED SUBCOOLING °F
Wet Bulb Temperature °F
w 57 59 61 63 65 67 69 71 73
o |75 25 24 23 22 21 20 19 18 17
2 [80 24 23 22 21 20 19 18 17 15
g 85 23 22 21 20 19 18 16 15 14
2 [ 90 22 21 20 19 18 16 15 14 12
E, 95 21 20 19 18 17 15 13 12 10
o | 100 20 19 18 17 15 13 12 10 8
E 105 19 18 17 16 14 12 10 8 6
- | 110 17 16 15 13 12 10 8 6 4
S 115 15 14 13 12 10 8 6 4 2
REQUIRED SUPERHEAT °F
Wet Bulb Temperature °F
50 [52 [54 [56 [58 [60 [62 [64 [66 [68 [70 [72 [74 [76
55 |9 [12 [14 [17 |20 [23 [26 [29 [32 [35 [37 [40 [42 |45
w (60 [7 [10 [12 |15 [18 [21 |24 |27 [30 [33 [35 |38 [40 [43
o |65 6 |10 [13 [16 [19 |21 [24 [27 [30 [33 |36 [38 [41
2 7 7 110 [13 [16 [19 [21 |24 [27 [30 [33 [36 [39
g 75 6 |9 [12 [15 [19 |21 [24 [28 [31 [34 [37
g- 80 5 |8 |12 [15 [18 |21 [25 [28 [31 [35
2 |85 8 |12 |15 [19 [22 [26 [30 [33
= |9 5 [8 [13 [16 [20 |24 [27 [31
E 95 5 10 [14 |18 [22 [25 [29
= | 100 8 |12 |15 [20 [23 [27
S [105 5 |9 |13 [17 [22 26
110 6 |11 [15 [20 [25
115 8 |14 |18 [23

GENERIC TARGET SUPERHEAT & SUBCOOLING CHARTS*

*The required superheat chart is an example of a generic superheat chart of a typical fixed
orifice, split residential system. The required subcooling chart is an example of a typical
chart for a TXV, split residential system. These charts should not be used for charging.
They are only examples to show what the manufacturer’s charts may look like. Follow all
manufacturer’s indications, instructions and warnings above those in this manual.

The indoor wet bulb measurement should be taken as close to the evaporator coil
inlet as possible. The outdoor dry bulb reading should be taken as close to the
condenser air inlet as possible.

CLEANING THE SENSOR (SEE FIG. D)

Observe the gasket after each vacuum. If oil is present, it is possible that there is a

presence of oil in the sensor chamber.

Follow these instructions:

1. Disconnect the sensor chamber from the socket.

2. Remove the gasket & depressor from the assembly to clean.

3. Clean the gasket. Rinse the sensor chamber with acetone. Repeat until the oil is
completely removed. Allow 2 — 4 hours for all of the parts to dry.

4. Reassemble all of the parts and check the unit.

FIG.D

SENSOR CHAMBER ~ SOCKET
SENSOR TUBE

DEPRESSOR (PART # 42014)
GASKET (PART # 42010)

[=n

1/4” FL-F Swivel Nut

CABLE

PARTS AND ACCESSORY LIST (SEE FIG. E)

34219 Complete Stem Assembly w/Knob (2 pcs)
42010 Gasket for 1/4” FL

42016 Screw Type Depressor

85211 Knob only, Low Side (Blue)

85212 Knob only, High Side (Red)

85215 Piston Seal 0-Rings (4 pcs)

85216 Piston Seal Assembly w/0-Rings (2 pcs)
85217 Stem 0-Ring (2 pcs)

85218 Stem, Nut and Stem 0-Ring
98061-SENSOR Sensor Assembly

98062-001 Vacuum Sensor Cable (only)

99332 1/8 NPT x 1/4 F Flare Swivel Adapter
OPTIONAL ACCESSORIES (SEE FIG. F)

52232 Humidity Temperature Meter

52336 Clamp-0n Thermocouple

98062 Complete Vacuum Sensor & Cable Assembly
98210-A Accu-Charge Il Electronic Refrigerant Scale
99333 1/4 FL-M x 1/4 FL-M x 1/4 FL-F Tee
99334-110 110V AC/DC Adapter

99334-220 220V AC/DC Adapter (schuko plug)
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WARRANTY

This product warrants against defects in material and workmanship for a period of one
year. This warranty does not cover failure due to abuse, improper usage, or progressive
wear and tear.

Warranty becomes valid to the original user, effective on the purchase date. A copy of an
invoice along with a registration card must be sent to 1 Aspen Drive, Randolph, NJ 07869
to validate the warranty.

For further service please contact (973) 252-9119.
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