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Flame-Free Fittings “RG-press” for the Refrigerant Piping
of Air Conditioners™*

Yoshio Sato™*, Hiroyuki Wakabayashi**, Masanori Tsunekawa™* and Masakatsu Tanaka
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Fig. 1 Appearances of RG-press.

Copper tube for
refrigerant piping
O-ring  Incore

Outer Holder

Fig. 2 Structure of RG-press (size 12.70 ~ 41.28).
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Table 1 Specifications and the product parameters of
RG-press.

Joint copper tube for refrigerant

Applications piping of air conditioner

Approved refrigerants R32, R407C, R410A

Approved tubing

JIS H 3300 C1220T-O, 1/2H
tolerance

6.35x08  952x08 1270%0.8
1588x1.0 19.05x1.0 22.22x1.0
2540x1.0 2858x1.0 31.75x1.1
38.10x1.35 41.28%1.45

Adapted tube size
Outer-diameter X wall
thickness

Fitting method Press crimping by hydraulic tool

Sealing method O-ring

Maximum rated pressure | 4.3 MPa

Proof pressure 21.5 MPa

Operating temperature | —40C~130C
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Table 2 Evaluation results of the fitting function performance based on 1ISO14903
(Tightness control level ; Al in the hermetically sealed joints category) 2.

Test items Test condition

Test 1 Cycle conditions ; 140C internal pressure 4.3 MPa 2 min <& —40C Atmospheric pressure 2 min
PTV-test Repetition number ; 50 t;lmes ]
(Pressure- Test 2 Cycle conditions ; 140C internal pressure 4.3 MPa < 140C Atmospheric pressure
Temperature Repetition number ; 200 times
Vibration tests) Test 3 Amplitude ; 0.15~0.25 mm, Frequency ; up to 200 Hz, Repetition number ; 2 million times

Test 4 Helium leakage test 7.5%1077 Pa-m®/s or less on 4.3 MPa, 5 min

Test 1 Freeze cycle conditions ; —15C 30 min <& Atmospheric temperature water 30 min
Freezing test Repetition number ; 30 times

Test 2 Helium leakage test 7.5%10°7 Pam®/s or less on 4.3 MPa, 5 min

Test 1 Pressure ; 21.5 MPa 1 min
Pressure test . - .

Test 2 Helium leakage test 7.5%10°7 Pam®/s or less on 4.3 MPa, 5 min

Test 1 Pressure ; Reduce internal pressure to about 6500 Pa abs
Vacuum test Criteria ; Rise after 1 hour and below 200 Pa

Test 2 Helium leakage test 7.5%1077 Pam?®/s or less on 4.3 MPa, 5 min

Test 1 Conditions ; O-ring was sealed for 14 days in a container set at 50C

with refrigerant (R32, R407C and R410A) and refrigerating machine oil
Compatibility Criteria ; Hardness change wet =1 IRHD dry + 10 IRHD,
screening test Volume change  wet —5% to 25% dry = 10%
Mass change wet = 12% dry = 7%

Test 2 Helium leakage test 7.5%1077 Pam?®/s or less on 4.3 MPa, 5 min

Test 1 Cycle conditions ; Internal pressure 4.3 MPa with water < Atmospheric pressure
Fatigue test Repetition number; over 250,000 times

Test 2 Helium leakage test 7.5%1077 Pam?®/s or less on 4.3 MPa, 5 min
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Fig. 3 Examples of the evaluation tests.
(a) pressure test
(b) vibration test

Fig. 4 RG-press mounting test on the air conditioner for
professional use.
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Specialized hydraulic tool

il

Specialized dies

Fig. 5 Specialized hydraulic tools for RG-press.
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Fig. 6 Operation procedures of RG-press.
(a) set and attach to the specialized hydraulic tool
(b) push the button for the press-crimping processing
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Fig. 7 Appearance of RG-press after the press-crimping.

Fig. 8 Press-crimping quality check using the specialized
gauge.

M CRESHI 7 2 v O BEHEE O R TIC
BT D KELRFOFRHFILS%RE LHEEL T b,
COERIHEF 2 VER E LCIE, KEE USRI
HHHED 2, A ) TS AR TI0 R B AifE T D
5Tk, BOITHE TAEEICB T 2 HMBLT LE/AE
BV ERBIF O N L, it L IRFH A & Bk O
A% 2 L 72RG 7L A1, KT A - THEETR
FEORLTAEERON LICLTREMTELbDEER
bo L7zAoT, ) Za—T VHBNOERIZTTRL,
AN RABIER L T 2 &2 L7z,

SEXH
1) FARIEAT TSR A, 714-7 (2010), 32-35.

2) 1S014903:2017, Refrigerating systems and heat pumps -
Qualification of tightness of components and joints.

Table 3 Construction results of RG-press.

Region in

Date
Japan

Condition

Apr.2016 | Chubu |Repair piping Factory office

Mar.2017 | Chubu | Repair piping Factory control room

Oct.2017 |Hokkaido| Repair piping Office building

Apr.2018 | Chubu |New piping Factory office

May.2018 | Chubu |New piping Factory machinery facilities
Aug.2018 | Chubu |New piping Factory production line
Aug.2018 | Kantou | Repair piping Tenant shop in a large store
Aug2018 | Kansai |New piping Room in a temple
Aug2018 | Kansai |New piping Office building

Sep.2018 | Chubu |New piping  Office building

Sep.2018 | Chubu |New piping  Office building

Fig. 9 Construction example using RG-press.
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