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ABSTRACT

To select the optimal refrigerant from next-generation candidates, it is necessary to evaluate GHG emissions over
the entire lifecycle of the equipment (LCCP evaluation). In this report, to provide baseline data for future LCCP evalua-
tions, we conducted surveys on residential air conditioners in Europe and Asia to gather information on real-world usage
conditions (operating periods, operating hours, product lifetimes, etc.) required to calculate GHG emissions during the
equipment's usage stage. Using this data, we further calculated operating hours by outdoor temperature for each target

city, necessary for deriving annual energy consumption.
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1. INTRODUCTION

To select the optimal refrigerant from next-genera-
tion candidates, it is important to evaluate GHG emissions
(hereafter simply "emissions") over the entire lifecycle of
the equipment, rather than merely assessing GWP. Life
cycle assessment (LCA) covers emissions across the en-
tire product lifecycle, from direct and indirect emissions
in the material manufacturing process to emissions gener-
ated in the dismantling process. Among these sources, Eq.
(1) represents the "direct emissions from refrigerant re-
lease," while Eq. (2) represents the "indirect emissions
from product use and refrigerant manufacturing." The sum

(3), life cycle climate performance (LCCP) [1]. The
LCCP Evaluation Study Working Group considers LCCP
evaluation, which focuses on the impact of refrigerants, to
be the appropriate evaluation index for refrigeration and
air-conditioning products.

Direct Emissions=GWPXCxALRx L+GWPxCxEOL

6]
Indirect Emissions = EMXLXAEC+RFMxC 2)
LCCP = Direct Emissions+Indirect Emissions 3)

M any of the parameters in Eq. (1) and Eq. (2) can be
obtained to some extent through literature research. How-
ever, annual energy consumption (AEC), which has a sig-
nificant impact on LCCP evaluation results, is difficult to
determine because it depends on product usage specific to
each city (country), such as cooling and heating periods
and daily operating hours, as well as differing outdoor
temperatures. In addition, product lifetime (L) is scarcely
known in overseas contexts, creating the challenge that ac-
curate LCCP evaluation has been difficult until now.

LCCP evaluations have been conducted in the past

[2][3]. However, for example, in India (Mumbai), the
evaluation estimated operating hours by multiplying the
annual hours of outdoor temperatures that require cooling
in Mumbai by the operation ratio in India's performance
standards. This approach does not reflect actual operating
periods or the outdoor temperatures at operating hours.

Therefore, in anticipation of conducting LCCP evalua-
tions globally in the future, we carried out surveys on op-
erating periods, operating hours, and product lifetimes for
residential air conditioners, targeting cities (countries) in
Europe and Asia. Based on this, we calculated the average
hourly operating hours per air conditioner during the op-
erating period. Furthermore, using published outdoor tem-
perature data for each target city (country), we accumu-
lated the average operating hours per air conditioner at
1 °C outdoor temperature intervals throughout the operat-
ing period. Based on this data, we derived operating hours
by outdoor temperature that reflect actual usage required
for the AEC calculations. In this paper, we report on the
conducted survey, methods for examining usage, results,
and future initiatives.

2. QUESTIONNAIRES, TARGET CITIES, AND SAM-
PLE SIZE

The questionnaire form used in the survey is shown in
Fig. 1. The yellow-shaded sections in the form are to be
filled out by respondents. To ensure ease of implementa-
tion, the survey was conducted using both paper-based
forms and Microsoft Forms. The questionnaire covered
the following: room usage, type of cooling and heating
equipment used, number of weekly holidays, cooling and
heating operating periods, average operating hours, and
lifetime of the product purchased. The survey was con-
ducted between March 12, 2024, and July 4, 2025.

Table 1 shows the target cities where the survey was



Questionnaire on the actual use of residential air conditioners

In order to understand the actual use of air conditioners in each country, please fill in @ or a letter in the yellow
shaded part of the question below.

Question 1. Please enter the name of the country and city where you live.
Country

Please answer for each room that uses cooling or heating. (Please use multiple questionnaire sheets for the use

in multiple rooms.)

Question 2. What is the intended use of the room?
Living room () Bedroom (] Children's room () Other ( )

Question 3. What type of cooling or heating equipment are you using? (If you use multiple equipment, enter
1,2, in order of the equipment you mainly use.)
Example: Cooling : [ Air conditioner (] Heat pump (Air to water) () Others ( )0 Do not use
Heating Air conditioner (Heating mode) [ Hot water boiler [ Air to water Heat pump
Electric heater [ Indoor combustion heating () Other () Do not use
If you don't use the air conditioner at all for entire year, you do not have to answer Q4-8. thank you very
much

If you use the air conditioner, please answer the questions below.
Question 4. How many non-working days do you have in a week? days

Question 5. Period of use of cooling by air conditioner [mm/dd. /I ~ 1
Period of use of heating by air conditioner fmm/dd) !/ ~

Question 6. Please fill in the average daily usage hours and operation settings for cooling by air conditioner
(No need to fill in if you do not use it)

e
———re
C - » rn

Settemperature T ,operation mode: [lAuto/CIManual ,In the case of Manual CiHigh/CIMedium/CiLow

Question 7. Please il in the average daily usage hours and operation settings for heating by air conditioner
(No need to fill in if you do not use it)

—— y|,[alxa]nD[Ar;]nl:.[;s[mlM
== [TTITT] J

Set temperature T ,operation mode: ClAuto/CIManual ,In the case of Manual DiHigh/C)Medium/Dlow

Question 8. How many years does an air conditioner last (product life duration)?
Years
This concludes the question. Thank you

Fig.1 Questionnaire

conducted, along with the final sample sizes used for ex-
amining actual usage. The target countries consisted of
Asian regions that require primarily cooling only and have
major room air conditioner markets, as well as Bordeaux
(France) and Tokyo (Japan) for regions that require both
cooling and heating. The survey was conducted primarily
among employees of residential air conditioners manufac-
turer.

Although more responses were collected than shown in
Table 1, we narrowed down our analysis to living rooms
(including living-dining-kitchen spaces) in each household
where residential air conditioners were the primary cooling
or heating equipment. As a result, the final sample sizes
used in the study are those shown in Table 1.

Table 1 Target cities and sample size

I

Country France Japan India Vietnam Thailand Malaysia
: : Ho Chi Kuala
City Bordeaux Tokyo Delhi Minh Bangkok Lumpur
sample 10 71 9 11 37 11

size

3. METHODS FOR EXAMINING USAGE IN TARGET
CITIES
The methods of analyzing usage from the question-
naire data are described below.
- Cooling and heating operating periods
Table 2 shows the results for cooling operations in To-
kyo (Japan). For the reported operating start and end
dates, the average day count from January 1 of a normal
(non-leap) year was calculated. These averages were
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Table 2 Example of cooling operation in Tokyo (Japan)

Period of use Number of days from January 1

Start End Start End
April 1 September 30 90 272
June 15 | September 15 165 272

— ————  a

June 1 September 30 151 272
May 1 October 15 120 287
Average number of days 159.01 274.73
Rounded number of days 159 275
Actual Date June 9 October 3

then used to determine the typical operating start and end
dates in each target city.

- Average operating hours per unit

For each reported operating hour in the questionnaire, a
value of "1 (h)" was assigned if the unit was operating
and "0 (h)" if not operating. The average value across
samples was then calculated to obtain the average oper-
ating hours per unit for each hour in each target city. As
an example, Table 3 shows the results for weekday and
holiday cooling operations in Tokyo (Japan). Finally,
the bottom row shows the weighted average operating
hours per unit (including weekdays and holidays). Sum-
ming these values up from 0:00 to 23:00 yields 13.46
hours, which is the daily operating hours in Tokyo. (Ac-
cording to the survey results, all target cities had two
holidays per week.)

- Outdoor temperature data used

As shown in Table 4, for Tokyo (Japan), hourly outdoor
temperature data for 2023 was downloaded from the Ja-
pan Meteorological Agency website [4]. For the other
target cities, hourly outdoor temperature data for 2023
were extracted from datasets provided by the U.S. Na-
tional Centers for Environmental Information (NCEI)
[5], collected from international airports located in or
near each city. Since the timestamps in this database are
recorded in Coordinated Universal Time (UTC), time
zone adjustments were applied to align the outdoor tem-
perature with local standard time for each target city. In
addition, daylight saving time adjustments were applied
for Bordeaux (France). Specifically, from January 1,
2023, the time difference with UTC was set to +1 hour.
On the daylight saving start date, March 26, 2023, at
2:00 AM local time, the difference was changed to +2
hours, and after the end date, October 29, 2023 at 3:00
AM, it was reset to +1 hour. The database had missing
data of up to about 1.9%. In such cases, missing outdoor
temperature values were estimated by linear interpola-
tion using adjacent hourly data.

- Lifetime of the purchased product

Since responses depend on user perception and the dis-
tribution is highly skewed, the median was adopted as
the representative value instead of the mean.
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Table 3 Example of cooling operation in Tokyo (Japan)
Working day
Times of Day 0]1]2]3]4]5]6] 78] 9] 10]11]12]|13]14]15] 1617|1819 20]21]22]23
No.l of o o o o o of o o o 1 1 1 1 1 1 1 1 1 1] 1 1 o 0
No.2 1 a] a| af 1] 1] a] 1] 1] 1] 1| 1] 1] 1] 1| 1] 1] 1] 1] 1] 1] 1] 1] 1
0
No.71 of o o o o 1 1 1] 1 1| 1 1 1] 1 1 1] 1] 1 1| 1] 1 1] 1 0
Ave"’g_:(:)pe'a""gt'me 0.46{0.46| 0.45 0.41| 0.41| 0.48 0.65| 0.66| 0.44| 0.30| 0.27] 0.27| 0.27| 0.28] 0.30| 0.31{ 0.37 0.42] 0.62{ 0.85| 0.90| 0.94| 0.87| 0.73
per uni

Non-working day

Times of Day O 1) 2| 3] 4 5 6 7| 8 9 10/ 11| 12| 13| 14| 15 16/ 17| 18| 19| 20 21| 22| 23
No.1 o 0 o of o o o0 o of of 1 1 1 1f 1f 1 i 1) 11 1] 1} 1f 0o 0
No.2 1 11 1f 1 i 1 1) 1 1y 1if 1 1} 1 1f 1f 1 gl ) 1

1 1) 1] 1 1 1 1) 1] 1] 1 1 T 1 . 1 1

No.71 0 0 o of o 1] 1] 1
[Average operating time

0.49| 0.49(0.46| 0.41{0.41| 0.45/ 0.58| 0.69|0.70| 0.70{ 0.77| 0.79| 0.75| 0.75/ 0.76) 0.76{ 0.79| 0.83| 0.86| 0.93| 0.93| 0.93| 0.86| 0.72

per unit(h)
Weighted Average —

Times of Day 0[1]2]3]4]5]6] 7|89 10]11]12]|13]14]15] 1617|1819 20]21]22] 23
Ave'ag_‘:(:)"e'a""g"ma 047|047/ 0.45| 0.41| 0.41| 0.47] 0.63{ 0.67| 0.51| 0.41] 0.41| 0.42| 0.40| 0.41| 0.43] 0.44| 0.49| 0.54| 0.69 0.87| 0.91| 0.94| 0.87] 0.73
per uni

Table 4 Data source of outdoor temperature

|_Region | _Ewope | Asa___________________|

Country France Japan India Vietnam Thailand Malaysia
City Bordeaux Tokyo Delhi Ho Chi Minh Bangkok Kuala Lumpur
Time difference  March 26-
from UTC October 28:+2h
(Goordinated! | | Gthier thanithe +9 (h) +5.5 (h) +7 (h) +7 (h) +8 (h)
Universal Time) above:+1h
National Centers Japan
Data source for Environmental Meteorological National Centers for Environmental Information
Information Agency
Bordeaux . <
= Indira Gandhi Tan Son Nhat Don Mueang Kuala Lumpur
Meast:)riﬁ;nent Inlzj‘:\lgggﬁal OD;I—:rI\(/?i):o International International International International
p Airport 0/ Airport Airport Airport Airport

250
- Calculation of operating hours by outdoor temperature

. 200
per unit

150

Table 5 shows how operating hours by outdoor temper-
ature were calculated, using the cooling operation period

100
in Tokyo (Japan) as an example. For the entire cooling % I I | | ‘ ‘ ' ‘ ‘ | I I
operation period (June 9 to October 3), we summed the 0 l...

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Operating hours (h)

average operating hours per unit at 1 °C outdoor temper-
ature intervals on an hourly basis. This calculation pro-
duced the operating hours by outdoor temperature dur-
ing the cooling period, as shown in Fig. 2.

Outdoor temperature  (°C)

Fig.2 Operating hours for outdoor temperature
at cooling operation period in Tokvo (Japan)

Table 5 Example of cooling operation in Tokyo(Japan) 4. RESULTS AND DISCUSSION ON USAGE
Using the methodology described earlier, we examined

VR — Outdoor temperature |Average operating hours] R o
) |per unit (h) Tune 9. 2023 actual usage in the target cities. Table 6 presents the re-
2023/6/9 0:00 185 047 June . . .
033/65 100 o o 2 sults for heating-and-cooling regions, and Table 7 pre-
2023/6/9 2:00 189 045 sents those for cooling-only regions, showing operating
2023/6/9 3:00 19.0 0.41 . . .
5573 /6/5 400 T o periods, operating hours, and operating hours by outdoor
2025/6/9 500 195 0.47 temperature for cooling or heating. Based on the operating
2023/6/9 6:00 19.8 0.63] .
2023/6/9 7:00 191 067 hours by outdoor temperature shown in Tables 6 and 7, we
- = — can calculate AEC using ISO 16358. By multiplying this
2023/6/3 1030 199 041 AEC by product lifetime (L), we can calculate the indirect
e — < _——— | emissions from power consumption during use, which are
TN 2 o necessary for LCCP evaluation. In addition, product life-
2023/10/3 17:00 248 054 time (L) enables calculation of direct emissions from re-
2023/10/3 18:00 24.1 0.69] . .
IO 00 s e frigerant release during use.
2023/10/3 20:00 23.5 0.91
2023/10/3 21:00 23.3 0.94]
2023/10/3 22:00 23.6 0.87|
2023/10/3 23:00 233 073 October 3, 2023




[RESULTS AND DISCUSSION ON COOLING OPER-
ATION]

- Cooling operation hours in Asia's cooling-only regions

In cooling-only regions such as Ho Chi Minh (Vietnam),
Bangkok (Thailand), and Kuala Lumpur (Malaysia),
cooling is used year-round due to the tropical climate,

Table 6 Actual usage (cooling and heating region)

= Region | Europs | s

Country France

City (Climate zone)

Japan

Bordeaux (Temperate) Tokyo (Temperate)
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resulting in long cooling operation hours. Cooling oper-
ation hours are longest in Bangkok, followed by Ho Chi
Minh and Kuala Lumpur. However, as shown in Table
8, the average operation hours per unit indicate that res-
idential air conditioners are not operated during daytime
hours on weekdays in Ho Chi Minh and Kuala Lumpur.
Considering lifestyle differences between urban and
suburban areas, it is reasonable to conclude that the av-
erage annual cooling operating hours in cooling-only
tropical regions of Asia is around 4,100 hours.

- Cooling operation hours in heating-and-cooling regions

Oper&_!ting Cooling May 26-September 4 June 9-October 3
period Heating October 17-March 23 November 13-March 18
Operating Cooling 866 1574
hours Heating 2654 1381
(" Annual 3520 2955
1000
S
g
2.
Cooling .%“
=
o
O 200 |
Operating III|||| |||
hours b
o doo?’l Ouldoon tempera
temperature

Heating

@‘,
g
i
¥
& 100
2
(S

Outdoor temperamle (°C)

Product lifetime
(years)

50

Operating 'hour§y(h) .

Outdoor tempelature (°C)

.||| ”“Il.

12

Cooling operation hours are found to be limited to about
20 to 40% of those in Asia's cooling-only regions due to
the restricted operating period.

- Lower outdoor temperature limit for cooling operation

No significant differences were observed in the lower
outdoor temperature limit for cooling operation between
the surveyed Asian cooling-only regions and Tokyo (Ja-
pan). In these Asian regions, cooling operation is con-
sidered to be generally conducted when outdoor temper-
atures exceed a certain threshold, regardless of the spe-
cific country or city. For reference, at outdoor tempera-
tures below 20 °C, where ISO 16358 defines cooling
load as 0, Tokyo (Japan) had the most cooling operation
hours. However, this figure accounted for only 3.0% of
total cooling hours, compared to 1.4% or less in other
Asian cooling-only regions. In contrast, Bordeaux
(France) showed 22.4% of cooling hours below 20 °C,
suggesting that cooling operation is performed even at

Table 7 Actual usage (cooling only region)

CEET

Country
City (Climate zone)

India

Delhi (Temperate)

Viet Nam
Ho Chi Minh(Tropical)

Bangkok (Tropical)

Thai Malaysia

Kuala Lumpur(Tropical)

Operating Cooling April 1-October 11 January 1-December 31  January 1-December 31  January 1-December 31
period Heating - - - -
. Cooling 2380 4513 4598 3207
Operating
hours Heating - - - -
h
(9 Annual 2380 4513 4598 3207
1000 1000 100
900 900
800 800
Operating ; ‘:‘
hours by Z
outdoor Cooling i
temperature g
(h) 8 E;:
I ]
o0l | | | | | I

Product lifetime

(years)

8

Table 8 Average operating hours per unit

|___Region | Asa________________|

Outdoor temperature (°C)

Outdoortemperamre (°C)

10

Outdoon tempaatule (7)) i

10

o

Outdoor temperature (°C)

10

(Working day)

Country Viet Nam Thai Malaysia

City Hochiminh Bangkok Kuala Lumpur
Average _°=5" .°E"*
operating B0 fgr
hours per Cooling %L Sos
unit 203 B0
(h) 5 Ec

= T == i

; I

Tm\e (h) s o Tuue (11) wee ** Time (11) tare



low outdoor temperatures (likely with room air condi-
tioner set temperatures below 20°C).

[RESULTS AND DISCUSSION ON HEATING OPER-
ATION]

- Upper outdoor temperature limit for heating operation
For heating operation, the evaluation was limited to
Bordeaux (France) and Tokyo (Japan), and no signifi-
cant difference was found in the upper outdoor temper-
ature limit. For reference, at outdoor temperatures above
17 °C, where ISO 16358 defines heating load as 0, heat-
ing operation accounted for 4.5% of total heating hours
in Tokyo (Japan) and 7.1% in Bordeaux (France). Alt-
hough heating operation hours in Bordeaux (France)
were about twice those in Tokyo (Japan), analysis of av-
erage operating hours per unit indicated that the higher
frequency of 24-hour continuous operation in Bordeaux
was the main reason.

[RESULTS AND DISCUSSION ON PRODUCT LIFE-
TIME]

- In Asia's cooling-only regions, product lifetimes were 10
years for Ho Chi Minh (Vietnam), Bangkok (Thailand),
and Kuala Lumpur (Malaysia), 8 years for Delhi (India),
and 12 years for Tokyo (Japan). For reference, the Cab-
inet Office's Consumer Confidence Survey [6] (April
2021) reported an average service life of 13.2 years for
residential air conditioners, which is generally consistent
with our findings.

5. CONCLUSION AND FUTURE WORK
To enable global LCCP evaluations in the future, we

conducted surveys on operating periods, operating hours,

and product lifetimes for residential air conditioners in

European and Asian cities (countries). In addition, using

published annual outdoor temperature data for each city,

we derived operating hours by outdoor temperature re-
flecting actual usage, leading to the following findings:

(1) Although cooling operation hours vary among survey
targets in tropical Asian regions, the average is esti-
mated at around 4,100 hours.

(2) No significant differences were observed in the lower
outdoor temperature limit for cooling operation
among the Asian cooling-only regions surveyed and
Tokyo (Japan). (Cooling operation is rarely performed
below 20°C.) In contrast, in Bordeaux (France),
22.4% of total cooling hours occurred at below 20 °C,
suggesting that cooling is performed even at low out-
door temperatures.

(3) For heating operation, no significant difference in the
upper outdoor temperature limit was observed be-
tween the evaluation targets of Bordeaux (France) and
Tokyo (Japan).

(4) For product lifetimes, the results were 10 years for Ho
Chi Minh (Vietnam), Bangkok (Thailand), and Kuala
Lumpur (Malaysia), 8 years for Delhi (India), and 12
years for Tokyo (Japan).
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Going forward, we aim to improve data accuracy by
supplementing the surveys as needed, while advancing
LCCP evaluations for target cities (countries) to establish
indicators for selecting the optimal refrigerant from next-
generation candidates.
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NOMENCLATURE
C : Refrigerant charge, kg
L : Average lifetime of equipment, years

ALR | : Annual leakage rate (% of refrigerant charge), %

EOL | : End of life refrigerant leakage (% of refrigerant
charge), %

GWP | : Global Warming Potential, kg CO2. / kg

AEC | : Annual energy consumption, kWh

EM : CO2e produced per unit kWh of electricity, kg COze
/ kWh

RFM | : Refrigerant manufacturing emissions, kg COaz / kg
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To select the optimal refrigerant from next-generation candidates, it is necessary to evaluate GHG
emissions over the entire lifecycle of the equipment (LCCP evaluation). In this report, to provide baseline data for future
LCCP evaluations, we conducted surveys on residential air conditioners in Europe and Asia to gather information on real-
world usage conditions (operating periods, operating hours, product lifetimes, etc.) required to calculate GHG emissions
during the equipment's usage stage. Using this data, we further calculated operating hours by outdoor temperature for
each target city, necessary for deriving annual energy consumption.

Key Word: Low GWP Refrigerants,Greenhouse gas,Life Cycle Climate Performance, Residential air conditioners
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%, LCCP RHMfifEa WG Cidem sk 22 il b 1255
LRHlifEER & L CIamiEo 84 B L7z LCCP
AN LTV D EB X TN D,
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LCCP = Direct Emissions + Indirect Emissions 3)
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Vir— N OEGEEY HITAERNSRENTAT D
HoyCThd, AEIEBORS I EZEL T, K
[ & Microsoft Forms % W= HFiE&E 045 2
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2025 OB FEM L7,

Table 1 (27 > — Nl & M L 7o ek Gl it
IR ERROBFHIER Lz 7 v
YA Remd, HBECOWTIL— LT 2
DOHGHENRE L EIZmEHFHMEETH LT
T M T, MRS TS D
Bordeaux (France)3 X O Tokyo (Japan)& L7-, &%
7o. T — MIFECV—LZT I A—D—D
WEBZEXGE L THEmLT,

B TP A RO TITERIC B L7
7T Table 1 K0 %o 72h3, KFEETEI

RS2V, VeI E =7, Ve
THEA=TXyFrastRl L, »oOELDLIE
FEd D WIIREIEN L — AT 2 Th DA
IRV AL TR ZITo 72Tz wiRE LT
Table 1 [ZRTH T NH A XETpoTND,

Table 1 Target cities and sample size

I T

ETAToTe. 72— FREITHZROEEO M,

Country France Japan India Vietnam Thailand Malaysia
AN Nio7==} Ja) ) N R
1%)% L/ W %) ﬁél\)j:? i) J: U\HZVAL))':'? 1%%5’% @$E£E\\ 1 JE FEﬁ City Bordeaux Tokyo Delhi ’-I!/(I)ir%m Bangkok LErL:la[;?Jr

BT HIRE B, W X O FEOEES R, sampe . = 5 r - y
qﬁ’]é’]iﬁ@%ﬁf’aﬁ”ﬁ\ B L 72 84 5 oo S I
HbH, T — Fi#lEL March 12, 2024 - July 4,
Questionnaire en te actuel use of residentiel s condRioners 3. HEHHEIZE TS EATEORNSE
7 > — MBI DT — & T K A 5
REDRRFHFIEIZOWT, BLTFIZlk R 5,
- i EIERRHIM F L O B IE R [
— i & LT Tokyo (Japan)|Z 35 1F % it il &
Table 2 |29, 7 > — N TR S iz i@ is ]

In order to understand the actual use of air fill in 2 or a letter in the yellow

shaded part of the question below.

Question 1. Please enter the name of
untry

conditioners in each country, please

the country and city where you live.
Cty
each room that uses cooling or heating. (Please use multiple questionnaire sheets for the use

Question 2. What is the intended use of the room?
Living room ) Bedroom () Children's room () Other ( )

Question 3. What type Vzoomo«vx» ting equipment
1, 2, . in order of the equipment you mly )
Air conditioner (] Heat pump (Air mvuu:v) Others (

ouus«no (1f you use multiple equipment, enter

Example: Cooling © )01 Do not use

Q\mncn x! lh< «aqca

ouaono( use it)

usage hours and operation settings for cooing by air conditioner

Table 2 Example of cooling operation in Tokyo

Period of use Number of days from January 1

AAAAAAAAAAAAAAAAAA J Start End Start End

T ,operation mode: ClAuto/CIManual ,In the case of Manual [IHigh/TIMedium/CiLow

Scomp«.:

Question 7. Please fill in the average daily usage hours and operation settings for heating by air conditioner April 1 September 30 90 272
(ense it re June15 |September 15 165 272

p— S ARARCEEFF FE A P e S e
— D June 1 September 30 151 272
= HHHH May 1 october 1S 20 o

Set temperature T ,operation mode: ClAuto/CIManual ,In the case of Manual [IHigh/CIMedium/Cilow

Question 8. How many years does an air conditioner last (product e duration)? Average number of days 159.01 274.73)
e This concludes the question. Thank yo Rounded number of days 159 275
Actual Date June 9 October 3

Fig. 1 Questionnaire




WFf4G B . EEHIEE T ISR LT SEE (9
% )HETRVE) @ January 1 B DK% D H
BOVHMEIZHE T 5 B 25400k 5
FEIR 7R BR A B L ONEIRE TH & LT
EEES I 2 P E LT,

- BUEL 1 B ) ORI

T — R DRIEIZ B TiEls LT S B
11 (h)EdE, EfiR L COZR WL 0 (h)iEis
LT, VTN FEHEEFHET S D b
T, MBREHICBIT D2 YHELNCB TS 1 H
Yo OFEERR A BT 5, —flE L
T, Tokyo (Japan)iZ33\F 5 FHis LOMKH D&
FEIEHRF OREHE & Table 3 1233, IH&AYIC
B 1 BY7Z0 OFH, KRB A O INEY
PRERRRE N e FATIZZ2 0 . 2 0 R
3METHET 2 L TRITHIT D 1 HOER
B CH D 1346 (W7D, (T 7— ROk
R, TRTCoOXIGETICT1IEBO S HIkA
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X2 AORETH-T)

cfEH LA RIR T —

NG — # 1% Table 4 DB Y Tokyo (Japan)iZ
DONTIFRRTR— L= [4IZBIT 5 2023
1RO NFHZEONRIBT —F &2 X T
a— RLTHWE, ZOMOMGERHTIC DN T
K EBUF OB T & % National Centers for
Environmental Information (NCEI) D 78— AL~ —
Y BITRE ST IHRETTNS 50T <
DI DEFEZEEIC BT DRI T — % & &
vrm— R L7 ET, 2023 4 1 FH 0 1 R
DT —=Z DOHEFMB LT L, B, A7
— X ~_— 2 DOIF4I% UTC (Coordinated Universal
Time) IZ TR SN TWD 20D, R EHimIC
UTC & DOIFEA B E L TR0 O UERF C
BIFoAKEREZISSED L DI L, AT
Bordeaux (France)lZ DWW CldH~—% A LADxf
JSEAT -T2, BARIIZIZFH TH D January 1,

Table 3 Example of cooling operation in Tokyo (Japan)

Working day

Times of Day 3

No.1

No.2

o=l o

Average operating time

0.41/0.
per unit(h)

Non-working day

Times of Day

No.1

No.2

lelolw

Average operating time
e op ¢ 0.49
per unit(h)

Weighted Average

Times of Day

Average operating time

0.47
per unit(h)

0.67

0.41/0.:

Table 4 Data source of outdoor temperature

|_Region | Fuope | A

Country France Japan India Vietnam Thailand Malaysia
City Bordeaux Tokyo Delhi Ho Chi Minh Bangkok Kuala Lumpur
Time difference  March 26-
from UTC October 28:+2h
(Coordinated ~ Other than the +9/(h) +5.5 (h) =7 (h) +7 (h) +8 (h)
Universal Time) above:+1h
National Centers Japan
Data source for Environmental Meteorological National Centers for Environmental Information
Information Agency
Bordeaux : :
e Indira Gandhi Tan Son Nhat Don Mueang Kuala Lumpur
Measurement ETEEE Tokyo International International International International
point International Observatory Airport Airport Airport Airport

Airport
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2023 LARRIX UTC & DR ZE%+1 (h), BLHIRER] C Fig2 |29 & 9 et EEis i BT 2 /A 5U0E

P~ — & A LBRA H O March 26, 2023, 2:00 AM 7 D IEHAR ] 2 SR 72,

IZ UTC L ORFEZ+2 (WZEFE L, K THOD

October 29, 2023, 3:00 AM LI UTC & ORfE 4. ERAREORIBRSLUER
ZHI(WICRE LTz, £lo, KT —F =2\ AR OREETEIC K0 BRI RARfi o
TR LI%REDT —Z ORENDH -T2, HHFERBOBG & 1T - 72, Table 6 (25 0FH H1
ZOHAT. BB ORI T HNKIET —% 5. Table 7 I[CHEEAHIR O FERE (BFEB X
DOBIEMTET D22 & TREF LIARIBEHE  OWREOEGRHIR, EER S XL O RIEEOE

E LT, HARERE]) OfREHEE % ~9, Table 6 3 L O Table
- BN U 7o 30 oo S 1 7R LA RIE O EERIFE 2 b L 12, IS0
BIZEDMERE DEFIKFE L, DM REL 16358 IZ KL W FEM = V¥ —HE & AEC %
fRo>TWVDH WDz, REME L ULFEHE BHL, 2hIcBoFEMHIRIL 2R EHZ LT
T PRz LTz, LCCP #HfC B2 7250 FARF O BB )V I K 2[RI
- B 1 B Y720 OAVKIE O EIRRE R O B P EOR A EEL 725, AT, WD FHm

SRR D TEERRF ]S H 5IEIC OV T Table 5 M LI & 0 w267 5 2 (IR O E Dk
\Z Tokyo (Japan) D ¢ B iERE I DGA 2 61 & L EOREHbLAREL 725,

TRT, mAEEEEF (June 9 - October 3)£fk (A EERRIZ BT DR & B 4]

(2R T 1 IR TOMRUIR 1CHIC R 1 & © T VT O R IO 1 PR TE AR H]

Mo OFEEERFHZEE T 52 L2k, % A B it O PN, Ho Chi Minh (Viet Nam),
Table 5 Example of cooling operation in Tokyo (Japan)

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

enm/dd tim Outdoor temperature |Average operating hourg
yyyy/mm/ ime . . .
() |per unit (h) Table 6 Actual usage (cooling and heating region)
2023/6/9 0:00 185 0471 June 9, 2023
2023/6/9 1:00 184 0.47)
2023/6/9 3:00 19.0 0.41
2023/6/9 4:00 19.5 0.41 Country France Japan
2023/6/9 5:00 19.5 0.47] . .
2023/6/9 6:00 198 063 City (Climate zone) Bordeaux (Temperate) Tokyo (Temperate)
2023/6/9 7:00 191 0.67 Operating Cooling May 26-September 4 June 9-October 3
2023/6/9 8:00 19.1 051 2
2023/6/9 9:00 197 041 period Heating October 17-March 23 November 13-March 18
2023/6/9 10:00 19.9 0.41 ) Cooling 866 1574
e e = Qperting
I . hours Heating 2654 1381
2023/10/3 15:00 25.3 0.44 (h) A | 3520 2055
2023/10/3 16:00 24.9) 0.49) nnua
2023/10/3 17:00 24.8 0.5 1000 200
2023/10/3 18:00 24.1 0.69 90 CLY
2023/10/3 19:00 237 0.87 e 0
S ST
2023/10/3 20:00 235 0.91 @ z 70
2023/10/3 21:00 233 0.94) g 600 g 00
2023/10/3 22:00 236 0.87] i Té; 200 o
2023/10/3 23:00 233 073 October 3, 2023 Cooling g §
5 300 5}
=T c:.
250 O 200 Q2 | |
100 1
Operating C||IIII||u ...... C|II||| |||||.
. 200 hours by 1 9
i, outdoor Outdoor temperature ( C) Outdoor temperamre ( C)
3 150 temperature
= 250
(1) g —
g 100 g %:w::
& - 2.
50 . %y -:u.w
Heating = g
0 | - 8. ‘ 8_

.|I| |“|I|

Outdoor temperature (°C) s L e
Outdoor temperatule (C) Outdoor temperature (C)

Fig.2 Operating hours for outdoor temperature Product lifetime

. . S - 12
at cooling operation period in Tokyo (Japan) (years)
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Table 7 Actual usage (cooling only region)
T

Country India Viet Nam Thai
City (Climate zone) Ho Chi Minh(Tropical) Bangkok (Tropical)

Malaysia

Delhi (Temperate) Kuala Lumpur(Tropical)

Opereting Cooling April 1-October 11 January 1-December 31  January 1-December 31  January 1-December 31
period Heating - - - -
. Cooling 2380 4513 4598 3207
Operating
hours Heating = = = =
M Annual 2380 4513 4598 3207
1000 1000 1000 1000
900 900 900 900
800 800 800 800
—~ 700 = 700 =700 =700
Operating ,E,.'ecc gecc Zecc 6u:cc
hours by g 500 g 500 § 50 gic
outdoor Cooling g;cc “an200 o0 “apteo
temperature & a0 2 300 é 300 %
(h) 8 20 g 8 200 8 200
= tlllll,... == >l == Ml
c”l” |||| | |||| 0 ||| ||I ||I|

Product lifetime

Outdom temperamre (°C)

8

Outdoor temperature (°C) Outdoor temperatule ( C)

10

0

Outdoor temperamre (°C)

(years) it =
Table 8 Average operating hours per unit (Working day)
| Regon | Asa__ |
Country Viet Nam Thai Malaysia
City Hochiminh Bangkok Kuala Lumpur
10 10 10
S oo S Sos
g os g os Zos
2 o7 é 07 é 07
Average 2 os Hos Hos
operating g os gos Sos
hours per Cooling & o S04 S0z
unit & 03 o3 Qo
(h) B o 5o a
e < IO =< fi il
00 00 00 ”
02 182022 02 182022 2 2022
Tm1e (h) Tlme (h) Tune (h)

Bangkok (Thai), Kuala Lumpur (Malaysia){Z -2\
TIFBARE T 1 2B L ThEEENT 5
kﬁ\ﬁ%kbf%%@%ﬁﬁ%EWlkﬁ
LD, £, MBEELRH Bangkok, Ho
Chi Minh, Kuala Lumpur OJIE?% TE A3, Ho
Chi Min, Kuala Lumpur (Z-2\ YT Table 8 (278
JTHEUL 1 5472 OEEEERE A LD &
FH ORIV — AZ T 2 A EERE ST
RN ENDND, I OERITE I, KR
72 EDJEEHIC X 2 AEERA R EDELEE
NTWAHZEEMEX T, 7V7 ORI

BT 505 B Hlsk O A v s R ) U
1@% 4100FEE L RDDNZH L FH X
Do

- ¢ P OF F Huls oD ¢y B i A IRF R
MIEEARFEN L, EEEHIF 2 RE ST D
ZEICE Y T VT ORI LT 20-
A%FEEITHEDL Z b0 D,

- 0 IR FHIRF DA SKUR.O T BRAEIZ DT
ASET o — NRERNGE LT T OnE
B Hii s O Tokyo (Japan)IZB8\W\ T, 15
A F I D /SR D T BRI IR & 70 72
TR LN o7, ZNHOT VT Hlk T
X BT D 5T, BB LE—ED
SR TR Z B 5 AR EE PRI BV T
IS TOILD EBZ BIVD, BEETITISO
16358 TEAM 0 & E# L T D4R
20°CUL T2 2 R EHARF[#]I 3 Tokyo(Japan)



DR TH D b O DM GHERRH 2R D 3.0%
T E Y, T V7 0% 5 g T
1.4%LINToh o7z, —J7, Bordeaux (France)lZ
BNTE24%THLZ D, ZIZ TR
20°CLLF DESMKIR T H I FEIR S TV D
b= LT 2> OBGERE Z 20°CLUF Tfft
AL TWD EHEE) ZEnmmEnsd,
(12 R (B D 2R & B %2
- B B AR O SURO _EFREIZ- DWW T
% A BRI BT 5 A Bl OF-Afle 513
Bordeaux (France) X UF Tokyo (Japan) D 7 T &
D03, Mg EEiRE ROV IR O EIRIEIZIX
REREBITIAL OGN -T2, BFFE TITISO
16358 THEFEAMT 0 27 L TV DAMRUR
17°CLL BT E1T 2 2 R RF[#] 1% Tokyo(Japan)
DIE BRI 42K D 4.5%. Bordeaux (France)
WIZBWTIE 71% ThHh -T2, £z,
Bordeaux(France) Dz 7 1 #ir FF [ 53
Tokyo(Japan)D#J 2 {5 & 72 > TV H A3, Hiliy 1
B 72 0 OF-HEHRREE 2 M7 L 72 R
Bordeaux (France)(Z Tokyo (Japan)iZ b 24
(h) EFCEEROBEL A EN T & Z O TEHRA
ThdrEEZ 5,

(B OFMIRIC BT DR & 552

- T VT OMEE I C & 5 Ho Chi Minh (Viet
Nam), Bangkok (Thai), Kuala Lumpur (Malaysia)
(2B TIX 10 4, Delhi (India)i% 8 4, Tokyo
(Japan)lE 12 FEDFER ThH o7, BEETIZH
PR O EBIRFE (2021 424 H) [61IC X2
E—= LT A O HERIT 132 4T
b, BBLEEALTWDHEERD,

5. WERLUSHRORMEH

FFRAOIZ 7 1 — )L LCCP a2 FEhii % =
CEHBE LT, A=Az T ariEugs LT,

R, L] B O TR OV TR

MIBLOT U7 a2 LT 7 —
FMREZ I L7, 51T, ARINTWD Y%

Wi OFEMOSRIET — & &b & IR O
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FRRIZA DY AV IR EOEIERF M A2 5 L, 2L

T O RGEEFTTI,

(1) 77 OBEKEIZI T L 0 EERF IO
WTEEABENRIC LV IEL2XEH D DD,
SEEIHITIE 4100 (WRREE Td 5 EHEET D,

(2) W EEHRIF DAVKIRD FIREICSOWTIE, 4
[B]7 o r— hERG L LT T VT OBEHE
F#ilE ks KO Tokyo (Japan) |23\ TR X 702
HIZR N7z, UMIR 20CLLT T
I, 1ZEAEERE L72VY) — . Bordeaux
(France)lZ 3\ CTIFAVRIR 20CLL FIC k1T 5%
BRI ] 1 300 5 1A R 2R 0D 22.4% T h
V. 20CLL FOEAMIR T b IMFEIEIE ST
WD ENRBIND,

(3 A FHIRF D AU O ERRAEIZ DT
L. A EIOFHIx 4 T d 5 Bordeaux (France)$s
L U Tokyo (Japan)IZ B W CIE R 7e 2 BT A
LRI,

(4) "L OHMBIMIZHOWT, TIOT OB EE
Hilk T & 5 Ho Chi Minh (Viet Nam), Bangkok
(Thai), Kuala Lumpur (Malaysia)(Z 33\ N Tl 10 4F,
Delhi (India)i% 8 4, Tokyo (Japan)iX 12 £ T
277,

EtklE. BEISUTT o7 — FREOR A
K AOREEN EE2X 5 & &b, MRERTICHT 5
LCCP A 3 &0 | Y HEARABA P 25 70>  F i 72 v 1
RIRT D7 DDIEEE LTz,

HEE
AREHE, AARMMRZEH T¥ES  LCCP FHfiHR

FTWGDLUTFTDA L N—=B LA TP ——Z L

STHEMESNE LI, THHTEHP L LT ET,

A UR=IFZLNTF DT 2 T,

ShAEL AR Fnge, R LB BN Fnz,

FHE BRI N R LA R—, mHE 4R

FalEs FEHLAR

FTHF—=N—ZUFD S % TT,

FRRHE KT 75 H#d% . Niccolo Giannetti 245 |

HiE AR, 8O RBEE R XUV Am R

EMLERSERFROLH &, xR BI5.

BRI —IR, B 5



: Refrigerant charge, kg
: Average lifetime of equipment, years
ALR | : Annual leakage rate (% of refrigerant charge), %
EOL | :End of life refrigerant leakage (% of refrigerant charge), %
GWP | : Global Warming Potential, kg CO,. / kg
AEC | : Annual energy consumption, kWh
EM : CO2e produced per unit kWh of electricity, kg CO,. / kWh
RFM | : Refrigerant manufacturing emissions, kg CO,. / kg

p=(11[
alile} qlu

BE IR
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