THE INTERNATIONAL SYMPOSIUM ON
NEW REFRIGERANTS AND ENVIRONMENTAL TECHNOLOGY 2025
Copyright © JRAIA

Manifold gauges designed to minimize human error
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EXTENDED ABSTRACT

It has been about one hundred years since refrigerators were first introduced to the world, and aftermarket maintenance,
which began simultaneously, has also evolved over nearly the same period. Among service tools for refrigeration and air
conditioning, one of the most indispensable and fundamental instruments is the manifold gauge.

Regardless of the type of refrigerant adopted or the scale of the refrigeration cycle, the manifold gauge must be capable
of measuring both high and low pressures, performing vacuum measurement for air purging, and switching flow paths
for vacuuming and refrigerant charging. Consequently, as refrigerants have changed due to environmental concerns,
adjustments have been made to the pressure ranges, lubricants, elastomer sealing materials, and even the connection
standards such as thread dimensions. However, the fundamental structure and work style of the tool have not undergone
significant transformation, and the two-gauge two-valve style has continued to be widely used since its inception.
Nevertheless, the conventional design has inherent issues: operators are prone to mistakes such as forgetting to open or
close valves properly or operating them incorrectly, which can lead to reduced work efficiency, unnecessary refrigerant
release, overcharging, and pressure measurement errors.

To address these challenges, we have developed a new manifold gauge adopting a two-gauge one rotary valve system. In
this design, the valve operation is indicated as follows: “«— Low-pressure open,” “1 Closed,” “— High-pressure open,”
and “| Low-pressure & high-pressure open.” The operating state can be instantly recognized simply by aligning the arrow,
which enhances intuitive usability. This minimizes missed or incorrect valve operations, improves work efficiency, and
reduces human error. As a result, unnecessary refrigerant release and overcharging are prevented, pressure measurement
accuracy is improved, and working time is reduced. Thus, this new rotary manifold gauge was conceived and developed.

Table.1 Table 2: ~ Comparison Between
2Valve And Rotary Valve Comparison Table 2-Rotary Manifold and 4-Valve Manifold
Instruction Closed Low Side Open Valve Configuration Valve Position Operation Details
F - Low I High Nacuuml Filling Y
\ Closed ‘Closed ‘ Closed ‘ Closed Fully Closed
T Low Side/Pressure&Vacuum Measurement
m High Side/Pressure&Vacuum Measurement
Open [Closed| Open | Closed Low Side & Vacuum
Open | Open | Open | Closed imull Both sides Vacuum
Valve Position Open |Closed|Closed | Open Low Side Filling
Closed | Open | Open | Closed High Side Vacuum
Open | Open |Closed| Open imul Low & High Filling
‘| Closed | Open |Closed| Open High Side Filling

J Valve Operation Confirmation Task | * Open, close and check each of the four valves

. Status Check
28 times Manual Operation

Operation Process| Closed Closedl Position: Top Open Closed | Position: Left

Valve Position Operation Details
Instruction High Side Open Open both sides Upper Rotary | Lower Rotary [
Top I Top Fully Closed
il Low Side/Pressure&Vacuum Measurement
1 High Side/Pressure&Vacuum Measurement
Left Left Low Side & Vacuum
Bottom Left imul Both side Vacuum
. Left Right Low Side Filling
Valve Position Right Left High Side Vacuum
Bottom Right imul Low & High Filling
Right Right High Side Filling
Valve Operation Confirmation Task [*Only valve direction alignment is required
Status Size: 230mm x 130mm x 60mm (No Hook)
— 14times | check Visual Weight: 1104g
Operation Process| Closed Open | Position: Right Open Open | Position: Bottom Confirmation
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