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* There is no one-size-fits-all solution.

 All refrigerant are included on the table of refrigerant choice
Choose whatever refrigerant is best suited for each application.

« Daikin is developing R32 split air —conditioners from residential to
commercial range because R32 is better suited to these applications
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» Potential of Refrigeration capacity :1.6 times that of R410A
* Lower pressure loss, when capacity is same, leads to thinner piping
diameter

« Higher coefficient of heat transfer compared to R410A
« Charge volume reduction

* 90% of R410A due to liquid density

* Internal volume reduction of the refrigerant circuit

total 30% reduction against R410A
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Cooling Capacity
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GWP Quantity GWP x Quantity
(CO?EQJ (% I-:g]l (CD?E‘C] I-:gfl

> 75% Reduction

* The GWP of
R32 is only
1/3rd of R410A

R410A R32 R410A R32 R410A R32

GWP Values according to IPCC 4th Assessment Report
For the EU F gas regulation the GWP values of IPCC 3rd report are valid ° Taking into
(R410A = 1975, R32 = 650)

account the

refrigerant
charge, the
GWHP is only
1/4th |
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Total Life Cycle Climate Impact (cooling only)

India

M Indirect emissions  m Direct emissions M Emissions during
refrigerant production

HCFC22
(0.8 kg)

HFC410A
(0.8 kg)

HFC32
(0.56 kg)

0 4,000 8,000 12,000 16,000

LCCP (kg-CO2)

Preconditions for calculations

1. 3.5 kW split-type cooling only model Due to the higher energy
2. CSPF: ISO/DIS16358-1 e h |

3. Operating period: 8 hours/day efnciency, the tota

4. Charging volume: 0.8 kg for HCFC22 and HFC410A; 0.56 kg for HFC32 climate impact of the R32
5. Recovery ratio: 0% I

6. Emission intensity: 1.43 kg-CO2/kWh; Power reception level (2003) based unit is the lowest

on an assessment report by JEMA, 2006

13
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Flammability of 2L refrigerants is very low.
The burning velocity ( 10 cm/s) is too slow to cause horizontal

flame propagation or explosion.
Classification according to ASHRAE34 & draft ISO817.
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 International, National & Local regulations & standards play a role.
« Avoid “Overspecification” : the risks of Class 2L refrigerants are
much lower compared to Class 3 refrigerants !




P"DAIKIN

16



$ P DAIKIN

A fire accident triggered by a flammable refrigerant occurs
if 3 conditions are met.

Adequate measures must be taken to prevent the “likelinood” that such
situation occurs

Characteristics
of Flammable
Refrigerant

Occurrence

of Refrigerant Leakage Contact

with Ignition Source

17
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1. Assess Flammability

Flammable Gas
«Safety class (ASHRAE)A3 A2 A2L

sLFL Low flammable Limit
*UFL Upper flammable limit
*Auto Ignition temperature
*MIE Minimum ignition energy
*BV Burning Velocity

*Heat of Combustion

2. Formulate Refrigerant Charge Limit 3. Investigate ignition
Maintenance & Service training source impact

Refrigerant Ignition
Leakage Source

Internal Factor

» Poor manufacturing quality
Leakage from piping, joint, Heat exchanger
joint piping

External Factor

» Poor installation quality

* Poor maintenance & service
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1SLSTEP
Refrigerant : Propane, 30g

3
30 gram R290/ 1m Ignition  : Spark

Ignited by spark Ambient : 15degC, 69%RH

= r .
-~ - Slow R'play:speed 1/8

Explosion
o indoy ,__‘glass and frame were destrc

19
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st STER
Refrigerant : R32, 300g

300 gram R32 / 1m3 gmialidtely : Pilot Burner

Ambient : 13degC, 67%RH

Ignited by flame

No fire
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1st STEP
Refrigerant : R32, 320g

320 gram R32 / 1m3 Ignition  : Pilot Burner

Ambient : 13degC, 65%RH

Ignited by flame

Slow vertical flame
but no explosion
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Revision of international & European standards is o ngoing

Refrigerant

Classification

Usage

Restriction for

Safety

1ISO817
Under revision

1ISO5149
Under revision

IEC60335-2-40
Under revision

-NA-
(based on ISO)

EN378
Under revision

EN60335-2-40
Based on IEC

PDAIKIN

ASHRAE 34

UL 2182

ASHRAE 15

UL 207
UL 250
UL 471
UL 474
UL 484
UL 984

UL 1995
UL 60335-2-40

24
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EI THE JAPAN REFRIGERATION AND AIR CONDITIONING INDUSTRY ASSOCIATION (JRAIA)

THE INTERNATIONAL SYMPOSIUM on
NEW REFRIGERANTS and

ENVIRONMENTAL TECHNOLOGY 2012

Nov. 8 (Thu.) — 9 (Fri.), 2012

International Conference Center Kobe,
Main Hall, Kobe, Japan

Technical Session / Poster Session

* Environment lssue

* Mew Refrigerants and their system
+ Safety Analyses of 2L Refrigerants
* Energy Conservation

* Compressors and Lubricants

* Other Relative Technology and Research Results on
Air Conditioning and Refrigeration

#*English, Japanese (Simultaneous Interpretation)

PDAIKIN
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To apply R32 for new products, we must evaluate the reliability for each part of
air conditioner. —
» Refrigerant oil needs lubricating

ability throughout its product life.

* And it is necessary not to adversely
affect other functional parts.

No corrosion, no erosion,
no sign of clog in tube

tube

expansi
onvalve

Refrigerant oil
durability

Durability test
estimates.

Compressor

Needle Seat

No corrosion, no erosion,
at needle and seat

No plastic

; No metal contact,
deformation

no rough surface 28
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To evaluate of reliability of the products, the fol lowing “Compressor reliability

tests” are carried out.

Connection piping
G | CONNECtion electric wire

———

High/low pressure Criteria

: By the oil viscosity system

r]"%h.'c'f‘peed d condition, the refrigerant
ybrid recorder dilution must be within the
range of using.

Compressor internal
temperature is within the
range of using

Must be within the range of
using as a system

Must be the oil level to enable
feeding to the all mechanical
parts at the oil level
observation by the separate
oil level gauge

{ — Discharge/suction
pipe temp,

check the
oil level

Criteria

Internal pressure is less than
design pressure
Current wave is not abnormal

Internal temp. of
motor coil, oil, and
mechanical parts

Compressor secondary
current waveform

Cylinder internal pressure

Criteria

The oil level shall
be more than the
standard value

Cylinder internal pressure
Secondary current waveform

| Oscilloscope

\ 4
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Daikin's Contribution
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RESEARCH & DEVELOPMENT
 Move forward from R32 concept to laboratory test

to field test and finally to product launch

RISK ASSESSMENT AND FLAMMABILITY TEST

« Participation of Projects in Japan, China, and US

TRAINING FOR INSTALLATION/SERVICE
ENGINEERS

e Supporting local training seminars

PATENT RELEASE

« Basic Patent release for R32 air conditioner mainly for A5
countries

31
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Japan  China India

Factory

5

Step Il Near future
Local manufacturing in India

SO tank
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HFC Refrigerant (R32) Compliant Systems
Installation and Service Manual

August 13, 2012

DAIKIN INDUSTRIES, Ltd.

PDAIKIN

< Flow of Installation {Overview) >

R tion flow chart >>
Packaged a conditioners  Room air condtianers
ideriitying wurk types
(] Rz
Confrmatan of re¥gerant e Max 40 WP Mar 2 ATMPS

1 Confematon of ppe
el AT,

Relrigerant pleing
[érying, deanig, Sphienkg)

$ ety | 2 ot s canbg
n | 3 Chaingrin
w-d'mm braing.

mumﬁwﬂmm
et
U o forgue wranc

Aftar Qalac Soniicra Divicinn

5) Flaring procedure

— 1.Cat th= pipe wsing a pipe cutter.

2 The cut edge has burs.
3. Femove the burrs using 3 reamer.
{Be card ot o et parficies enter in the pips-
Foint the e end downward durg
y

deburring )
4. Remove the burrs usig 3 fle.
{Be careAd not et particies enter in the pise-
Foint the pihe end downward during 11ng.)
5. Clean the Inside of the pipe.
flise 3 £in stick wih a ciom wrapped amund

it
&. Betrefaning, cean Ine core secion of e
faring tool

7. Flare the pipe.
Rota= the faring o0l 3 or 4 bums aftera
chcking sound Is produced. This resuts in s
ine flared sarface.

{Ruster 1o the rext page for detalls.}

& Appiy ether ol on the Inside of the fiared section.
Never use mineral sa et )
(Be caretul ko keen dust awary )

3. Tighten e fare nut.
{UUse 3 torque mrench 1o apply the proper
Hghtening force )

10 Crack for gas leaks.
22 3090 waler to chck for jeakz
Wipe the nut area dean when finshed.

11. Gheck that farng has been Snizhed comety.

L
e ——

okt o aaentee. | (L
LB P ———
I P

T

2) Brazing (Nitrogen charge method)

Basic works

e pipe end
QWarT When DrIZIg 110 DIEVERE 1EaKS).

2 Be sure bn use e desigrasied branch joink for both Bashd and gas pipes. Fay atieriion o the mauntng
direction and angie i prevent ol retum and Ireguiar fow.

3. Anitrogen gas mst be sapplied info the pipe durg brazing.

<Cautiors>
1]

4) Refrigerant pipe flushing
Flushing removes fort from the

of means of

<Thres main effects=

1. Removes oxidized fim Inslde copper [ipes genarated by Insuftcient charging of nifrogan gas during
razing.

2 Removes foreign particles and moisture that entered pipes due o Inadequate preparation.

3. Comirns connaction of pipes besween Ndoor and outdoor units (for both lguid and gas pipss).

{||mﬁmulemrgmmmnm Ouear.,_ i ETeUne mguistor
incer. it

* Be 5ure to LS 3 nitogen 035

{Dew condensation may 0cour 1 CFC Of Carbon Akl oy |

36 15 Used, Oxygen =5 My Causa an explosion. )

(2) Connect the charge hose of the pressure reduzing vaive
o the senice port of the iquid pips of the outdoor unit.

(3] Mount a biind plug on Indocr unit (B). Do not mount a aalag
BN pikig N INGCF UNEA.

{4) Open the main valva of the nirogen cyinder, and adust Skl
P g valve untl e pr
05 MPa.
(5) Miake sure tnat the niirogen gas s reisased through the
liguid pip= of Indoor Uit A oy mpsisier
(6) Flushing frrishey

~Cinge e pipe end with e palm o the hand.
1

“Vinen he pres&wre beoomes high, mowe the hand

quicky.

(38t fusning)

-Cine Me pipe end wih e paim of the hand again.

1
{Conduct the 2nd flushing )

fusshing by

biacing e ercl o the pipe.

mummmmsmwmm:mmmmm

Actien: (1} as. ]
v operaton . <3ee

(7} Ciose the main vaive of e NiTogen cylnder.
(8} Repeat tha s3me procedure far Indoor Lk B |
{5) After compiting the flushing for the iquid pipes, conduct Tshing for the gas pipes.

rearny)
2. B caneful of buming skins.
3. Chack 1o make sure that the space betwmen the pipe and joint iz appropriste (e pravention)
4. Miake zure that the pipe b suppartzd
- Horiaontal plpes (copper pipes) shoud be supporied ot e follvwing pches.

Pitch of copper pipe support (Source: HASS 107-1877)
| meminoldameterimmy | amariess | - | s |
m | 10 I 15 | T |

- Do nul fix the copper pipe with metal fxkre drecty.

[Nitrogen charge method]
I seidering work 13 camed cut without passing rirogen gas through the pipes which ane Being scidered hen
i abows e fomaton o cakdaon buies o I akle surface of th pipes. Theae atdaton bubblcs e
it e e e a7aiem such aa vives o

COMPrES3OMS 3N INE SYS08m CEBSES 10 UNCOON propery.
In order the ppes. ng work |s being camied
‘out. This operation Is known {Aris
This Is standand work praciice for al soldering work.

Work method e

Adjusted preszure amund .02 MFa

<Important points>

1. The gas used must be nitmgen ianypen, carbon diaxide and

CFCswe

appropriste]
2. A pressure reguistor must be used.
Cepper e interior

'® What happens if the incorrect refrigerant was used?
1) If an R32 unit was charged with R22
(2) If an R22 unit was charged with R32
(3) If an R32 unit was charged with R410A
(4) If an R4104 unit was charged with R32

11) Safety Precautions
# Cautions cancerming the high pressure of R22
= For exampie, if the charge hose detaches from the service port while there is sl
[R32 inside. it can cause the charge hose to violently shake or the refrigerant to
spurt out.
® Cautions regarding ventilation

‘= Ensure proper ventilation in order to keep the R32 concentration within a tlerable
level in the work emvironment.
P32 tends tn setile in lower places due to it being heavier than air. If the roam or
mmmmmmmmmemammnmm
for humans to function, causing

@ Precautions when performing elecinical work and replacing eleciic components.

To avoid fires, ada)sommeleclmshm*s mﬂmgmdmc
wark, take that sparks do not
‘cause fire [uaﬁas\g'ilmm}

= Abays ensure that switches have been tumed off frst before starting work.
‘When working, always check that the power supply has been cut off using a fester.
{Mever ask the customer 1o do this or check that this has been done, and never cut
off the power without asking first )

= Ifthere s stll power in capacitors after the power has been cut off, always earth
{discharge) them in a safe manner that will not generate sparks before performing
any work.

= Never perform work when a refiigerant leskage has been confimed; ahways ensure
that the area has been that the work has
been mproved before performing any work.

4) Refrigerant pipe flushing

Flushing removes fors from the inside of ‘means of |

<Thres main amecta=
1. Removes oxidized fim Inside copper pipes generafed by EUficient charging of Aifragen gas durng
brazing

2 Removes foreign particies and moisture ihiat entered pipes due i Inadequate pregaration.
3. Gonfinm connection of pipes betwe=n Indoor and outdoor units (for bath igquid and gas pipss).

mmﬁmmmmummmnm o FRger Pressurs mguinkor
i

cylinger.
* Be sure o use 3 nirogen g,

Ahsaysa\middllllehlwilgcaﬁ.

mmﬂemnmmmm refrigerant ol Degmdamndwirwa‘l
oil reduces hubricity and can therefore cause the compressor to be damaged.

<Case (2P
R32 has higher pressure than R22; therefore, mmdprasmmoeoflhe
machine, incomect. langerous situation.

refrigerant charge can cause a very
In addition, the lack of compatibility between R32 md nmaﬂ ail (&NISO of)

refrigerant
therefore charging them mhmlwmmmmm

@ What happens if an R32 unit was charged with SUNISO oil (mineral
ail)?

Ether oil can degrade and clogging occurs due to poor lubricity in the compressor
and sludge development. This can cause machine failure.

Exarpiz

3y Do 13 CFC of 0arbon 0okke g ey |

35 15 uUsed, Crygen gas may cause an explosion.) _I

(2) Conniect tha charge hose of the pressure reducing vahe
tothe servioe port of he Iquid pipe of he outtdoar unit.

(3)Mount aina pg o nccrunt 5. Dot mount 2
unitA.

ind piug on Indoar Man Primary Secondary
vaba sde
{4) Open the maln valve of the itrogen cylinder, and adust /s 5 g
tne pressure reducing valve untl e pressure Decomes
05MPa.

(5) Make Sure tnat the nitrogen gas is released through the
liguid pipe: of Indaor unttA.

{6) Fushing prrishey
Cinse e pipe end with e paim of the hand.
]

“Wien the pressure becames high, move the hand
quickly.
(1t fushing)
]
~Cinse e pipe end with M paim of the hand again.

L)
(Conduct the 2nd fushing

fusshing by

piacing a he end of the pipe.
roistre of

Acton: (1) ge=. »
operaton . <2ee

(7) Cinse the miain vave of the nitrogen cyiinder.
(5) Repeat ihe same procedure far INdoor Lk B.
{9) After completing ihe flushing for the iquid plpes, oonduct fiushing for the gas pipes.

Cegper pige interior

[N caidzed fim) {buch cwdized fim produced)

34
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Japanese Government (METI)

DAIKIN

R32 Technology

“

=)

oordination

A4

=)

The Federation of Thai Industries
Air conditioning and Refrigeration industry Club

Thailand

Llao

g 08 E H
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