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Residential Sector

. Structure of Energy Consumption

4-6 Energy consumption / CO2 Emission

1~1 1 Eneray service demand
Energy EfflCIenCy Unit  COL OIL GAS BMS S/W Heat H2 ELE : Tot:

al
Unit 4 Energy 2000 0 21 9 0 1 0 0 23| 54]

Consumption 2050 A (CM) Mtoe 0 1 1 0 25 0 6 6 39 .
Cool 2050 B (CM; 0 2 2 7 18 0 0o 7 37
E H Warm o e % 5 Emission 2000 2 105 080 055 0.00 0.00 000 000 1.19] - @ Energy Consumptlon
nergy-W'Se Hoga(er Factor 2050 A (CM) | MtC/Mtoe | 1.05 0.80 055 0.00 0.00 000 015 003 - |n ase vear
h Codising (S 2050 B (CM) 1.05 0.80 0.55 0.00 0.00 0.00 0.00 0.67| | b y
( 6 CO2 Emission 2000 0 1 5 0 0 0 0 27 49
SerVICe Share 2050 A (CM) MC o 1 0o 0o 0 0 1 o 2
2050 B (CM) 0 1 1 0o 0 o o 5 7
i Appliance - -
Energy Se_rvll:ce R e cme Energy efficiency
emand in Future < g 0w * :
N KN 2 in base year and future
2 Service Sha
2050 A (CM) 2050 B (CM)
ELE Total COL OIL GAS BMS S/W Heat H2 ELE Total COL OIL GAS BMS S/W Heat H2 ELE Total R
Cool 0% % 100% |100%| 100%|100%) 100%|100%|
Warm - 0% \g%\ze% 100%] 5% A 80%(100% 5% 5% 50% 40%|100% Energy Service
Hot Water - 0% 0%  5¢|100% 5% 50%100% 10% 10% 20% 30% 30%(100% =
Cooking (S) - 0% 44% 0% 0%  0%|1a0% 5% 90%|100% 15% 20% 35% 30%|100% demand n futu re
Cooking (E) - | 0% \ow, x 0% 100%|100%1, 100%|100%] 100%100%
Lighting - | % % 0% 100%100%| o 100%|100%| 100%100%
Refrigerator - oo 0%\ 0% 100%100% ~ 100%|100%| 100%100%
icT - | 0% o 0% 0% 0% 100%[100%) 100%|100%| 100%100% ) .
Appli - 0% 0% 0% 0% 0% 100%|100%) 100%|100%) 100%|100%|
PR T o o v oo 0% 0% 0% o 0% Energy-wise service
-l ow % Q0 “0% 0% 0% 0% 0% 0%| 0%| :
v share in future
3 Energy efficiency

2050 A (CM) 2050 B (CM)
OIL] GAS™ BMS S/W Helt H2 Total COL OIL GAS BMS SAM Heat H2 Total COL OIL GAS BMS S/W Heat H2
284 | - 800 | - 8.00 | -

Cool toe/toe

@ ® ® @ ©

Warm toe/toe 0.90] 040 0.9 0! 369 | - f LOO\ | 800 | - 0.90 0.90 0.90 1.00 800 | -
Hot Water |toe/toe 075 {75 0geyLo0 op 062 | - 0.95 0.958(0.95 1.00 6.00 | - 0.95 095 0.95 0.95 1.00 6.00 | - . .
Cooking (S)  [toerts 0.45] p.45 0.45 Jo.45 070 | - 0.55 0554055 0.5 .56 080 | - 0.55 055 055 0.55 055 0.80 | - .
Cooking ® |tceroe ! 2” | ) Ll 1in | - Energy-wise service
Lighting toe/toe | 1.00 | - | 2.00 | - 2.00 | - o
Refrigerator  |toe/toe 1.00 | - 150 | - 150 | - h b y
T toe/toe 1 1 1.00 [ - _— . J 200 - 2.00 [ - S are In ase ear
Appliance toe/toe I I 1.00 - — 1.50 - 1.50 -
N _ _ _ o
T i Energy service
E
4 Eneray consumption__ demand in base year
- |
Cool Mtoe . op 00 12| 12[ 00 00 05| 05] 00 00 00 00 00 00 00 03] 03
W Mt 00 00 12[149[ 00 05 09| 28| 00 05 05 45 00 00 00 04| 59 H
H:lvlaler Mtgz op 00 10|152| 00 03 05| 34| 00 10 10 20 29 00 00 05| 7.3 @ Energy Consumptlon
Cooking (S) | Mtoe 00 00 00| 28| 00 0.1 07| 08| 00 03 04 07 00 00 00 04| 18

Cooking (E) | Mtoe 08| 08| 00 00 00 00 00 00 00 06| 0.6 1 f
19| 1.9] 00 00 00 00 00 00 00 13| 13 In Uture

Lighting Mtoe 0.0 00 34| 34| 00 0.0
Refrigerator Mtoe Up 0.0 36| 36| 00 0.0 22| 22| 00 00 00 00 00 00 00 22| 22
IcT Mtoe 8 15| 15|/ 00 00 00 00 00 00 00 10| 1.0
Appliance Mtoe Uh 0.0 99| 99| 00 00 89| 89| 00 00 00 00 00 00 00 65| 65
Mtoe 00 00 00| 00| 00 0.0 0.0 00| 00 00 00 00 00 00 00 00| 00
Mtoe . 00| 00] 00 00 00 00 00 00 00 00| 00
Generation Mtoe L C 0.0 -9.2| 14.8 155 59| 9.6
Cogeneration | Mtoe 0.0 -29| 1.0 00 0.0 0.0 00
Mtoe 0.0 0.0 0.0
Total Mtoe 0 21 9 0 1 0 0 23] 54 0 1 1 0 25 0 6 6) :E 0 2 2 7 18 0 0 7| 37
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Residential Sector

1 Energy service demand 4-6 Energy consumption / CO2 Emission

OIL GAS BMS S/W Heat H2
4 Energy 2000 21 8] 0 1 0 0
Consumption 2050 A (CM) Mtoe 1 1 0 8 0 4
Cool Mtoe 3.4 47| 28 4 3| 90%| 90% 2050 B (CM) 2 2 7 18 0 0
Warm Mtoe | 16.7| 18.4| 17.4| 89| 8.2| 48%| 47% 5 Emission 2000 0.80 0.55 0.00 0.00 0.00 0.00
Hot Water Mtoe | 11.5( 7.1| 116 6 9] 80%| 80%) Factor 2050 A (CM) MtC/Mtoe 0.80 0.55 0.00 0.00 0.00 0.47
Cooking (S) Mtoe | 1.3 06| 1.1] 1 1]100%100%)| 2050B (CM) 0.80 0.55 0.00 0.00 0.00 0.00
[Cooking (E) Mtoe 0.8 09| 0.7 1 1/100%(100%| 6 CO2 Emission 2000 16 5 0 0 0 0
Lighting Mtoe 3.4 47| 34 4 3| 80%| 80% 2050 A (CM) MtC 0 1 0 0 0 0 2
Refrigerator Mtoe 3.6| 33| 32 3] 3[100%|100%, 2050 B (CM) 0 1 1 0 [ 0 0
TV Mtoe 21 31| 21 3 2[100%|100%,
Appliance Mtoe 9.9] 135| 9.8 14 10{100%|100%
0 0| REF = Reference case
0 [¢) CM = Countermeasure case
0.53 0.49

N

Service Share
2050 A (CM) 2050 B (CM)

GAS BMS S/W Heat

ELE Total

ELE Total COL OIL GAS BMS SM Heat

H2 COL OIL H2

Cool = 0% 0% 0% 0% 0% 0% 0% 100%]|100%) 100% (100%| 100%|100%|
Warm = 0% 59% 15% 0% 0% 0% 0% 26%|100%| 5% 5% 10% 80%|100% 5% 5% 50% 40%]|100%
Hot Water - 0% 55% 33% 0% 7% 0% 0% 5%]|100%| 5% 5% 10% 10% 70%|100% 10% 10% 20% 30% 30%|100%|
[Cooking (S) = 0% 44% 56% 0% 0% 0% 0% 0%]|100%| 5% 5% 90%|100% 15% 20% 35% 30%|100%|
Cooking (E) = 0% 0% 0% 0% 0% 0% 0% 100%]|100%) 100% (100%| 100%|100%|
Lighting = 0% 0% 0% 0% 0% 0% 0% 100%]|100%| 100% (100%| 100%|100%|
Refrigerator - 0% 0% 0% 0% 0% 0% 0% 100%]|100%| 100% (100%| 100%|100%|
TV = 0% 0% 0% 0% 0% 0% 0% 100%|100%| 100% (100%| 100%|100%|
Appliance = 0% 0% 0% 0% 0% 0% 0% 100%]|100%| 100% (100%| 100%|100%|
= 0% 0% 0% 0% 0% 0% 0% 0%| 0% 0% 0%)
= 0% 0% 0% 0% 0% 0% 0% 0%| 0% 0% 0%)
3 o
050 A
) B ) B 0 AS B
Cool toe/toe 2.84 | - 8.00 | - 8.00 =
Warm toe/toe 0.90 0.90 0.9 1.00 3.69 B 0.90 090 0.90 1.00 8.00 = 0.90 0.90 0.9 1.00 8.00 -
Hot Water toe/toe 0.75 0.75 0.75 1.00 1.00 0.62 ® 0.95 095 095 0.95 1.00 6.00 El 0.95 0.95 0.95 0.95 1.00 6.00 @
Cooking (S) [toe/toe 0.45 0.45 0.45 0.45 0.70 = 0.55 055 0.55 0.55 0.55 0.80 = 0.55 0.55 0.55 0.55 0.55 0.80 =
Cooking (E) |toe/toe 1.00 - il 1l - 111 -
Lighting toe/toe 1.00 | - 200 | - 200 | -
Refrigerator  [toe/toe 1.00 - 1.50 - 1.50 -
TV toe/toe 1.00 e 2.00 = 2.00 =
[Appliance toe/toe 1.00 - 1.50 - 1.50 -
N - - -
4 Energy consumption
Cool Mtoe 00 00 00 00 00 0O 00 12| 12| 00 00 OO0 00 00 00 00 05| 05( 00 00 00 00 00 00 00 03| 03
Warm Mtoe 00 109 28 00 0.0 00 00 12|149| 00 05 05 00 00 09 00 09| 28| 00 05 05 45 00 00 00 04| 59
Hot Water Mtoe 00 84 50 00 08 00 00 10|152| 00 03 03 00 O06 06 00 07| 24( 00 1.0 10 20 29 00 00 05| 73
Cooking (S) Mtoe 00 12 16 00 00 00O 00 00| 28| 00 01 01 00 OO 00 00 07| 08 00 03 04 07 00 00 00 04| 18
Cooking (E) Mtoe 00 00 00 00 00 0O 00O 08| 08| 00 00 OO 00 OO 00 00O 08| 08 00 00 00 00 00 00 00 06| 06
Lighting Mtoe 00 00 00 00 00 00 00 34| 34| 00 00 00 00 00 00 00 19| 19( 00 00 00 00 00 00 00 13| 13
Refrigerator Mtoe 00 00 00 00 00 00 00 36| 36| 00 00 00 00 O00 00 00 22| 22 00 00 00 00 00 00 00 22| 22
TV Mtoe 00 00 00 00 00 00 00 21| 21| 00 00 00 00 OO0 00 00 15| 15( 00 00 00 00 00 00 00 10| 10
Appliance Mtoe 00 00 00 00 00 00 00 99| 99| 00 00 00 00 00 00 00 90| 90f( 00 00 00 00 00 00 00 65| 65
Mtoe 00 00 00 00 00 00 00 00| 00| 00 00 OO0 00 OO 00 00 00| OOf OO 00 00 00 00 00 00 00| 00
Mtoe 00 00 00 00 00 00 00 00| 00| 00 00 00 00 00 00 00 00| 00Of 00 00 00 00 00 00 00 00| 00
Generation Mtoe 0.0 7.6 -29 | 47 15.5 -59| 96
Cogeneration | Mtoe 0.0 -15 36 -16| 05 0.0 00 00| 00
Mtoe 0.0 0.0 0.0
[Total Mtoe 0 21 9 0 1 0 0 23 54 0 1 1 0 8 0 4 14 27 0 2 2 7 18 0 0 7 37|

Enerqgy Efficiency




Residential Sector

Structure of ESS

‘ Worksheet for Energy Efficiency

1 Enerav service demand 4-6 Energy consumption / CO2 Emission

Energy Efficiency

— T 2y pad83a 3042
nergy-wise N = e T o st aer oy oo
ervice are ool s 1 - .

Energy Service

= e
e e

= s s o o

eman o SR . . .. S oo !
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loeroe| om0 0s0 om0 10 seo| - | os 0% oo Sl | omowom 1w sl -
orwaer [conoe| 07 o7 075 100 10 oer| || oo 0% 0 os 1o 0| - | o ass 0% oss 1oy ean|
Cooking (9 [ietoa| 045 05 045 045 ol [ 0% ok 0% 0ss 0m| - | 0% os 0% o - oss ool -
Cooing ®[toeie il | el
- [irce T - Zol - bl
et [t 1ol e g
ool Zoo - Zoo| -
oprce  [iceie ] I e g
= = = Space heating
4 Energy consumption
|Coal Miwe | 00 00 00 00 00 00 00 12| 12| 00 00 00 00 00 00 00 05| 05| 00 00 00 00 00 00 00 03] 03 i
i, =] 55 &5 55 G5 50 8o oo 13w s o3 o3 ob & & G5 aa| 35| 65 65 65 43 b o5 o5 oa|ss Space cooling

lcookina (5) | Moo | 00 12 16 00 00 00 00 ool 28| 00 01 01 00 00 00 00 07| 08| 00 03 04 07 00 00 00 04| 18
lcooking (8) | Moo | 00 00 00 00 00 0o 00 08| 08| 00 00 00 00 00 00 0o 08 08[ 0o 00 00 00 00 00 00 06| 05

Gaing | e | 00 0o 00 00 0o 00 0o 34| 34| 60 00 00 00 oo 00 oo Is| is| 00 00 00 0o 00 o0 40 19| is
7 Moo | 00 00 00 00 00 00 00 21| 21| 00 00 00 00 00 00 00 15| 15| 00 00 00 00 00 00 00 Lo| 10 Hot water heating

lapptance | oo | 00 00 00 00 00 00 00 99| 58| 00 00 00 00 00 00 00 89| 89| 0o 00 00 0O 00 00 00 65| 65
Mue | 00 00 00 00 00 00 00 0ol 00| 00 00 00 00 00 00 00 00 00| 00 00 00 00 00 00 00 00| 00
moe| 00 00 00 00 00 00 00 00|00l 00 00 00 00 00 00 00 00l 0ol oo 00 00 00 00 00 00 ool oo

o Moe o £ SRR s S
Cogearaon | e o0 26 s 24 10 o0 00 0| a0 Refrigerat dqf

e o by o
o T S S S - B S ST . S S O - S eirgerators and ireezers

pore— | sDald SUUTCE, asSUTTpUon etC|

Cooking

Enter values of energy
efficiency in base year Other energy uses
and future in Energy
Snapshot. Lighiing
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Residential Sector

Structure of ESS ‘ Space Heating (Stove)

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

Space
Heating

Loss
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Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

. Space Heating (Heat Pump)

Refrigerant

Atmospheri
Heat
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Air conditioner

Electricity
100
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Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

Cooling and Warming

Space Heating (Heat Pump)

Japan LCS2050 Project

\

9.0 g

R \
AIST(2004) " MOE(2004) S
8.0 N
o’
7.0 Observed R
—> ‘0‘
6.0 oa

METI(2005)

METI(

2005)

COP

o |

3.0 M
2.0
—— Max.
1.0 —— Average
—— Min.
0.0 ‘ ‘

1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055

Projection of Future COP
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Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

‘ Water Heating (Gas Heater) .

Exhaust 200°C Exhaust 80°C

Loss w

B

Heat
Exchanger

— Drain

Heat .
Exchanger 200°C

1500°C

A A A AA
Burner

1500°C

A A A ANA
| Burner |

.-

Water Hot Water Water Hot Water
Gas Water Heater

Gas

Conventional Gas Water Heater

with recovery of latent heat
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Residential Sector

Structure of ESS ‘ Water Heating (Gas Heater) .

Energy Efficiency

) Gas Water Heater Conventional Gas
gner_gy—g/vhlse with recovery of latent heat Water Heater
ervice Share
. ) r A N
Energy Service
Demand 0
0 |

6
T

o
T

3

6
T

o

o

96% ~
~78%

Number of product (Gas water heater)

94% ~96%
92%~94%
90%~92%

88%~90%
86%~88%

84%~86%
82%~84%

80%~82%
78%~80%

. Heat efficiency (%) _

Number of product in 2004, Japan
(24 size classification)
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Residential Sector

Structure of ESS ‘ Water Heating (Electric Heater)

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

Mixed layer
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Structure of ESS ‘ Water Heating (Heat Pump) .

Energy Efficiency e

Energy-wise =» Hot Water
Service Share TR CEFT

lEIectricity

Energy Service
Demand

Heat Pump Unit

' Refrigerant Comn- i
= B
i . .
- Mixed layer '
Atmospheri 8 8 Y !
Heat‘ ) o :
x X '
(@] o 1 —
5 5 '
| = S .
| «Q «Q 1
' 2 @ :
: E H 1
! X\F}gﬂ.se'on <= \Water

i Hot Water Storage Unit

AIM Training Workshop
Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007



Structure of ESS ‘ Water Heating (Heat Pump) .

Energy Efficiency

Energy-wise
Service Share 70

Energy Service
Demand 6.0

L )
Observed value sesett .°
50 - Y 2

““‘
METI(2005)

% APt
o 40 /“,-‘

30

20

1.0
1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055

COP of heat pump water heater
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Residential Sector

Structure of ESS ‘ Cooking (Stove Burner)

Energy Efficiency Conventional Burner Inner-flame Burner

Energy-wise
Service Share

|
)

Energy Service
Demand

e
Efficiency 46% (I 3’ Efficiency 56%

J

Loss 6

EE
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Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

‘ Cooking (Electric) .

§ & = =

Eddy current

}— Top plate
q[ﬂ'_* Magnetic line
Magnetic coill

Electricity
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Residential Sector

Structure of ESS ‘ nghtl ng .
Energy Efficiency luminous tube

Energy-wise
Service Share

Energy Service
Demand

_Electronic Ballast Circuit

Incandescent Lamp Compact Fluorescent Lamp

LED Lamp Organic Electro-Luminescence

Fluorescent Lamp (Light Emitting Diode)
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Residential Sector

Structure of ESS

O

Energy Efficiency

Energy-wise

Service Share 300
Energy Service
D d
eman 250
=
£
=.200
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i . ®
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Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

. Standby Electricity

Electricity consumption in

residential sector Standby electricity
consumption

= 4,209kWh/year/household

= 308kWh/year/household (7.3%)

Other 38%

Cordless . Air Conditioner

handset 2% 7%
PC3% - .
=0 7 “_Television 5%
Kitchen /High ]
microwave performance fjrt_lzlr“i/;-rv
4% toilet 4%

Source: Energy Conservation Center, Japan
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Residential Sector

Structure of ESS . Standby Electricity

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand

500

400

BLight and others

B Hot water supply

B House heating and cooling
Household affairs

BICT

Imaging and acoustic

300

200

100

Electricity consumption (kWh/year/household)

1999 2002 2005

Source: Energy Conservation Center, Japan

AIM Training Workshop
Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007



Residential Sector

1 Energy servi

ce demand

4-6 Energy consumption / CO2 Emission

OIL GAS BMS S/W Heat H2

4 Energy 2000 21 9 0 1 0 0
Consumption 2050 A (CM) 1 1 0 8 0 4
2050 B (CM) 2 2 7 18 0 0
5 Emission 2000 0.80 0.55 0.00 0.00 0.00 0.00
Hot Water Factor 2050 A (CM) MtC/Mtoe | 1.05 0.80 0.55 0.00 0.0 0.00 0.47
Cooking (S) 2050 B (CM) 1.05 0.80 0.55 0.00 0.00 0.0 0.00
[Cooking (E) 6 CO2 Emission 2000 0 16 5 0 0 0 0
Lighting 2050 A (CM) MtC 0 1 0 0 0 0 2
Refrigerator 2050 B (CM). 0 1 1 0 0 0 0 3 5|
TV
[Appliance
REF = Reference case
0 CM = Countermeasure case
0.53 0.49
2 Service Share
oL 0o AS B ea otal COL O AS BMS e otal COL O AS B ea ota
Cool s 0% 0% 0% 0% 0% 0% 0% 100%]|100%) 100% (100%| 100%|100%|
Warm = 0% 59% 15% 0% 0% 0% 0% 26%]|100%| 5% 5% 10% 80%100%| 5% 5% 50% 40%]|100%
Hot Water = 0% 55% 3B3% 0% 7% 0% 0% 5%|100%) 5% 5% 10% 10% 70%|100% 10% 10% 20% 30% 30% |100%)
Cooking (S) ° 0% 44% 56% 0% 0% 0% 0% 0%]100%| 5% 5% 90% (100%| 15% 20% 35% 30% |100%)
[Cooking (E) = 0% 0% 0% 0% 0% 0% 0% 100%|100%) 100%(100%) 100% | 100%)
Lighting = 0% 0% 0% 0% 0% 0% 0% 100%]|100%| 100% (100%| 100%|100%|
Refrigerator = 0% 0% 0% 0% 0% 0% 0% 100%|100% 100% (100%| 100%|100%|
TV Bl 0% 0% 0% 0% 0% 0% 0% 100%|100%| 100% (100%| 100%100%|
Appliance = 0% 0% 0% 0% 0% 0% 0% 100%|100%| 100% (100%| 100%|100%|
= 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%)
] 0% 0% 0% 0% 0% 0% 0% 0%| 0% 0% 0%
3 Energy efficiency
2050 B (CM
Total BMS S/W Heat H2
Cool toe/toe 2.84 = 8.00 = 8.00 =
Warm toe/toe 0.90 0.90 0.90 1.00 3.69 = 0.90 090 0.90 1.00 8.00 = 0.90 0.90 0.90 1.00 8.00 =
Hot Water toe/toe 0.75 0.75 0.75 1.00 1.00 0.62 B 095 095 095 0.95 1.00 6.00 = 095 0.95 0.95 095 1.00 6.00 B
Cooking (S)  [toe/toe 045 0.45 0.45 0.45 0.70 ® 0.55 055 0.55 0.55 0.55 0.80 2 0.55 0.55 0.55 0.55 0.55 0.80 @
Cooking (E) [toe/toe 1.00 - 111 - 111 -
Lighting toe/toe 1.00 - 2.00 - 2.00 -
Refrigerator |toe/toe 1.00 - 1.50 - 150 -
TV toe/toe 1.00 = 2.00 = 2.00 =
[Appliance toe/toe 1.00 - 1.50 - 1.50 -
4 Energy consumption
Cool Mtoe 00 00 00 00 00 00O 00 12| 12| 00 00 OO0 00 O00 00 00 05| 05( 00 00 00 00 00 00 00 03| 03
Warm Mtoe 00 109 28 00 00 00O 00 12|149| 00 05 05 00 00 09 00 09| 28| 00 05 05 45 00 00 00 04| 59
Hot Water Mtoe 00 84 50 00 08 00 00 10|152| 00 03 03 00 O06 06 00 07| 24 00 1.0 10 20 29 00 00 05| 73
[Cooking (S) Mtoe 00 12 16 00 00 00 00 00| 28| 00 01 01 00 OO 00 00 07| 08 00 03 04 07 00 00 00 04| 18
Cooking (E) Mtoe 00 00 00 00 00 00O 00 08| 08| 00 00 OO0 00 OO 00 00O 08| 08 00 00 00 00 00 00 00 06| 06
Lighting Mtoe 00 00 00 00 00 00O 00 34| 34| 00 00 00O 00 00 00 00 19| 19( 00 00 00 00 00 00 00 13| 13
Refrigerator Mtoe 00 00 00 00 00 00O 00 36| 36| 00 00 00 00 00 00 00 22| 22 00 00 00 00 00 00 00 22| 22
TV Mtoe 00 00 00 00 00 00 00 21| 21| 00 00 00 00 ©00 00 00 15| 15( 00 0.0 00 00 00 00 00 10| 1.0
Appliance Mtoe 00 00 00 00 00 00 00 99| 99| 00 00 00 00 O00 00 00 90| 90f( 00 00 00 00 00 00 00 65| 65
Mtoe 00 00 00 00 00 00 00 00| 00| 00O 00 00 00 OO 00 00 00| 0Of OO0 00 00 00 00 00 00 00| 00
Mtoe 00 00 00 00 00 00 00 00| 00| 00 00 00 00 00 00 00 00| 00f 00 00 00 00 00 00 00 00| 00
Generation Mtoe 0.0 7.6 -29 | 47 15.5 -59| 96
[Cogeneration Mtoe 0.0 -15 36 -16| 05 0.0 00 00| 00
Mtoe 0.0 0.0 0.0
Total Mtoe 0 21 9 0 1 0 0 23 54 0 1 i 0 8 0 4 14 27 0 2 2 7 18 0 0 7 37|

Energy-wise Service Share




Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise

Service Share

Energy Service
Demand

‘ Worksheet for Service Share

1 Enerav service demand

4-6 Energy consumption / CO2 Emission
—

[ Eneray 2000 © a2 9 0 1 0 0 2
Consumption 2s0A@M | Moo 6 1 1 0 s o &
3 20508 (o) o 2 2 7 1 o o il 3
9 [Femssion 2000 T05 00 055 080 G00 000 00 119l
o %] 0504w | Mcanoe | 105 080 055 000 000 0.00 015 00|
lcooking (5) | muoo | 19 ol 11| 1 lsoos]uoosd 20508 (o) 105 00 055 000 000 000 0w os7l |
lcooking (& | wuoe | o os| 07] 1 1|a0osefuoone [Foo2 Emesan 2000 016 s 0 0 0 0 2 @
Lightng woo | aqf azl s a3 eow| sosf 2s0A@n | we 6 1 o o o o 1 o 2
lrefigerator | wuoe | 3 33l 32 3 3ls0osefuoon 20508 (o) o 1 1 0 o o o s 3
e e | 2o 31| 23| 3 2laosfaoond
optince | wioe | af 134 o8] 13| 10]a00%]100%
o REF = Reference case
o d o
T8 oa

2050 A (CM)
5SS/ Heat

w 2 b2 ELE | Toul
o 0% 0% o6 o 0% 100%] 100%] 100
|warm S| oo o 15w 0% 0% 0% o 209200 s 5 10 oos]100%] % 50 4098 200%6]
water |- [ oo st sm6 0% me 0% % 5 S S% 0% 3% So%[100%|  10% 10% 20% 0% 30%(100%]
[cooking (9) | - | 0% asse seo 0% o 0% 0 ovslaoom s 5% I 1% 20% 3% 0% 100%6]
[Cooking S| o o 0% 06 0% 0 008 1000 100%] 100% 1005
lanting < | % 0% o o o 0% 03 sooselaoom ‘100 100%| 10054{100%6]
[Refigerator | - | 0% 0% % 0% % 0% 03 008sl100% 1009 100%] 100% 1005
et S| % 0% 0w 0% 0% 0% 05 1009200 1009 1006 10054{100%6]
[pppiance < | % 0w 0% 0% o 0% 05 00%f200% 1009 100%] 100% 1005
S| o 0% ow 0% o 0% 0w ol o o%| o]
S| ow ow ow 0w o o% ow ol ox o) o]
S
0 0
m noe| 0% 090 030 100 369 - 0% 0% 090 10 800 - 090 0% 090 800 -
i i 075 075 075 100 100 Os2| - 095 0% 095 095 100 600 - 095 035 035 05 1. 6| -
lCooking (5) [ioertoe| 045 045 0.5 045 om0 - 05 055 055 055 085 080 - 055 055 055 055 055 080 | -
[Cooking (&) iocrtoe 00| - pery 1| -
luanting ~ Joerte, 100 - 200 - 20| -
[Rergerator  |ocrtoe oy 10| - 150 -
e 00 1o - 20| - 20| -
lapptance iocrtoe 100 - 10| - 150 -
4 Energy consumption
= Mie | 00 00 00 00 00 GO 00 12 12 00 00 00 00 00 00 00 05| 05 GO 00 00 00 00 00 00 03] 03
[Warm Mue | 00 109 28 00 00 00 00 12|149| 00 05 05 00 00 09 00 09| 28( 00 05 05 45 00 00 00 04| 59
lbotwster | wos | 00 84 50 00 08 00 00 10[1s2| 00 03 03 00 05 17 00 05| 34| 00 10 10 20 29 00 00 05| 73
lcookina (5) | Moo | 00 12 16 00 00 00 00 ool 28| 00 01 01 00 00 00 00 07| 08| 00 03 04 07 00 00 00 04| 18
lcooking (8) | Moo | 00 00 00 00 00 0o 00 08| 08| 00 00 00 00 00 00 0o 08 08[ 0o 00 00 00 00 00 00 06| 05
lianting e [ 00 00 00 00 00 00 00 34| 34[ 00 00 00 00 00 00 00 13| 19| 00 00 00 00 00 00 00 1313
[refigerator | Moo | 00 00 00 00 00 00 00 35| 36| 00 00 00 00 00 00 00 22| 22| 0o 00 00 00 00 00 00 22| 22
e Mue | 00 00 00 00 00 00 00 21| 21| 00 00 00 00 00 00 00 15 15[ 00 00 00 00 00 00 00 10| L0
lapptance | oo | 00 00 00 00 00 00 00 99| 58| 00 00 00 00 00 00 00 89| 89| 0o 00 00 0O 00 00 00 65| 65
Mue | 00 00 00 00 00 00 00 0ol 00| 00 00 00 00 00 00 00 00 00| 00 00 00 00 00 00 00 00| 00
moe| 00 00 00 00 00 00 00 00|00l 00 00 00 00 00 00 00 00l 0ol oo 00 00 00 00 00 00 ool oo
o | Mioe 00 240 2] 148 o5 EED
[Cogeneration | Moo 00 25 65 29| 10 00 0o 00| oo
Moo 00 00 00
[Foar Mool 0 2 5 0 3 o o wl el o 1 7 5 % o % S s o 7 7 7 G 5 o I u

Enter grounds of parameter in
the worksheet “Efficiency”.

Space heating

Space cooling

Hot water heating

Enter values of energ
efficiency in future in
Energy Snapshot.

Refrigerators and freezers

e

Cooking

Dish washers

Other energy uses

Miscellaneous electric energy

Lighting

AIM Training Workshop
Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007




Residential Sector

Structure of ESS ‘ Energy-wise Service Share

Energy Efficiency

Cooling
Energy-wise
Service Share
Energy Service ] y .
Demand Warming Biomass Coal o]] Gas Elect.
S erer
Hot water [ifenEEs Coal Qil Gas Elect.
S enen
Cooking Biomass Coal o]] Gas Elect.

g Renew.

Lighting m g Elect.

Appliance Elect.

AIM Training Workshop
Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007



Residential Sector

1 Energy service demand

Hot Water
[Cooking (S)
Cooking (E)
Lighting
Refrigerator
TV
[Appliance

0%

0% 59% 15% 0% 0% 0%
0% 55% 33% 0% 7% 0%
0% 44% 56% 0% 0% 0%
0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0%

ELE Total COL OIL GAS BMS SM Heat

4-6 Energy consumption / CO2 Emission

OIL GAS BMS S/W Heat H2

4 Energy 2000 21 8] 0 1 0 0
Consumption 2050 A (CM) Mtoe 1 1 0 8 0 4
2050 B (CM) 2 2 7 18 0 0

5 Emission 2000 0.80 0.55 0.00 0.00 0.00 0.00
Factor 2050 A (CM) MtC/Mtoe 0.80 0.55 0.00 0.00 0.00 047
2050 B (CM) 0.80 0.55 000 0.00 0.00 0.00

6 CO2 Emission 2000 16 5 0 0 0 0
2050 A (CM) mtc 0o 1 0o 0 0 0 2

2050 B (CM) 0 1 1 0 [ 0 0

EF = Reference case
M = Countermeasure case

2050 A (CM)

10%
10% 10%

H2

ELE Total

COL

2050 B (CM)

OIL GAS BMS
5% 5% 50%
10% 10% 20%
15% 20% 35%

30%

S/W _ Heat

H2

3 Energy efficiency

~

- 2000 2050A (C 2050 B (CM)
COL OIL GAS BMS S/W Heat ELE Total COL OIL GAS BMS SMW Heat H2 ELE Total GAS BMS S/W Heat ELE Total

Cool toe/toe A = I = =
Warm toe/toe 0.90 0.90 0.9 1.00 3.69 B 0.90 090 0.90 1.00 8.00 = 0.90 0.90 0.9 1.00 8.00 B
Hot Water toe/toe 0.75 0.75 0.75 1.00 1.00 0.62 ° 0.95 095 095 0.95 1.00 6.00 ° 0.95 0.95 0.95 0.95 1.00 6.00 @
Cooking (S) [toe/toe 0.45 0.45 0.45 0.45 0.70 = 0.55 055 0.55 0.55 0.55 0.80 = 0.55 0.55 0.55 0.55 0.55 0.80 =
Cooking (E) |toe/toe 1.00 | - 111 | - 111 -
Lighting toe/toe 1.00 - 2.00 - 2.00 -
Refrigerator  [toe/toe 1.00 - 1.50 - 150 -
TV toe/toe .00 | - 2.00 | - 200 | -
Appliance toe/toe 1.00 - 1.50 - 150 -
Energy consumption
Cool Mtoe 00 00 00 00 00 0O 00 12| 12| 00 00 OO0 00 00 00 00 05| 05( 00 00 00 00 00 00 00 03| 03
Warm Mtoe 00 109 28 00 0.0 00 00 12|149| 00 05 05 00 00 09 00 09| 28| 00 05 05 45 00 00 00 04| 59
Hot Water Mtoe 00 84 50 00 08 00 00 10|152| 00 03 03 00 O06 06 00 07| 24( 00 1.0 10 20 29 00 00 05| 73
Cooking (S) Mtoe 00 12 16 00 00 00O 00 00| 28| 00 01 01 00 OO 00 00 07| 08 00 03 04 07 00 00 00 04| 18
Cooking (E) Mtoe 00 00 00 00 00 0O 00O 08| 08| 00 00 OO 00 OO 00 00O 08| 08 00 00 00 00 00 00 00 06| 06
Lighting Mtoe 00 00 00 00 00 00 00 34| 34| 00 00 00 00 00 00 00 19| 19( 00 00 00 00 00 00 00 13| 13
Refrigerator Mtoe 00 00 00 00 00 00 00 36| 36| 00 00 00 00 O00 00 00 22| 22 00 00 00 00 00 00 00 22| 22
TV Mtoe 00 00 00 00 00 00 00 21| 21| 00 00 00 00 OO0 00 00 15| 15( 00 00 00 00 00 00 00 10| 10
Appliance Mtoe 00 00 00 00 00 00 00 99| 99| 00 00 00 00 00 00 00 90| 90f( 00 00 00 00 00 00 00 65| 65

Mtoe 00 00 00 00 00 00 00 00| 00| 00 00 OO0 00 OO 00 00 00| OOf OO 00 00 00 00 00 00 00| 00

Mtoe 00 00 00 00 00 00 00 00| 00| 00 00 00 00 00 00 00 00| 00Of 00 00 00 00 00 00 00 00| 00
Generation Mtoe 0.0 7.6 -29 | 47 15.5 -59| 96
Cogeneration | Mtoe 0.0 -15 36 -16| 05 0.0 00 00| 00

Mtoe 0.0 0.0 0.0
[Total Mtoe 0 21 9 0 1 0 0 23 54 0 1 1 0 8 0 4 14 27 0 2 2 7 18 0 0 7 37|

Energy Service Demand




Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise
Service Share

Energy Service
Demand in Future

‘ Energy Service Demand In Future .

Energy Service Demand in Base Year

S(s) = D> EC(s,e) * EE(s,e)

__——0S: Energy Service Demand
EC: Energy Consumption
EE: Energy Efficiency

1 Eneray service de e
2050
o = Unit 2000 REF CM/REF
s: Service ! A B A B A B

(@)
<

Cool Mtoe 34 47 28 4 3| 90%| 90%
Warm Mtoe | 16.7f 18.4| 17.4| 8.9| 8.2| 48%| 47%
e . E n e rgy Hot Water Mtoe | 11.5§ 7.1 11.6 6 9| 80%| 80%
" Cooking (S) Mtoe 1.3] 06/ 11 1 1{100%|100%
Cooking (E) Mtoe 0.8 0.9/ 0.7 1 1|100%|100%
Lighting Mtoe 3.4 47| 34 4 3| 80%| 80%
Refrigerator Mtoe 3.6] 33 3.2 3 3[100%|100%
ICT Mtoe 21f 3.1 21 3 2(100%|100%
Appliance Mtoe 9.9] 13.4| 9.8 13 10{100%|100%
0 0 REF =
0 0 CM = (
0.53 0.49

AIM Training Workshop
Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007



Residential Sector

Structure of ESS . Energy Service Demand in Future .

Energy Efficiency

Energy-wise
Service Share
= Space heatin Bau 0% 0.00
Energy Service § ¢ B — e
Demand Space cooling BaU 0% 0.00
Counterm eas ure 0% 0.00
Hot water heating BaU 0% 0.00
Counterm eas ure 0% 0.00
Refrigerators and freezers BaU 0% 0.00
Counterm eas ure 0% 0.00
Cloth dryer Bau 0% 0.00
Counterm eas ure 0% 0.00
Cooking BaU 0% 0.00
Counterm eas ure 0% 0.00
Cloth washers Bau 0% 0.00
Counterm eas ure 0% 0.00
Dish washers Bau 0% 0.00
Counterm eas ure 0% 0.00
Other energy uses BaU 0% 0.00
Counterm eas ure 0% 0.00
Miscellaneous electric energy |BaU 0% 0.00
Counterm eas ure 0% 0.00
Lighting Bau 0% 0.00
Counterm eas ure 0% 0.00

\_Y_)\ ~ J - ~ /)

13 Ar gy

Enter values based on the Enter values based Enter grounds of
method in the previous on narrative scenario. parameter in the
page. worksheet “Service”.

AIM Training Workshop
Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007



Residential Sector

Structure of ESS ‘ Energy Service Demand in Future .

Energy Efficiency

Change in Energy Service Demand

Energy-wise

Service Share = Change of Number of Household
EE
Demand in Future * Change of Holding Rate

* Change of Operation Hours

* Change of Strength
* Change of Service loss rate

Holding Rate: Stock volume of a device which supplies energy
service per household

Operation Hours: Time to supply a service in a year

Strength: Service quantity which a device supplies per hour

Service loss rate: Service loss rate between a donor of service
(=device) and a receptor of service (=person) due to
lack of insulation etc.

AIM Training Workshop
Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007



Residential Sector

Structure of ESS

Energy Efficiency

Energy-wise
Service Share

Energy Service

Demand in Future

. Enter service demand

Cool BaU -8% 51% 39% 4.72
3.40 T 0.90
Countermeasure -8% 51% -5% -5% 25% 425
/
/ 1
4 I
- /
-7 _7
/7 7

1 Eneray service demand

Cool . 4 3 90%
Warm 17.4] 8.9 2 47%
Hot Water 7.1] 11.6 6 9 80%
Cooking (S) 11 1 1/100%|100%
Cooking (E) 0.7 1 1/100%|100%
Lighting 3.4 4 3| 80%| 80%
Refrigerator 3.2 3 3(100%|100%
ICT 2.1 3 2|100%100%
Appliance 9.8 13 10|100%|100%

0 0

0 0

0.53 0.49

REF =
CM = (

AIM Training Workshop

Ohyama Hall, NIES, Ibaraki, Japan, Oct 22-26, 2007



Residential Sector

Try to make residential LCS in your country.




	Residential Sector 
	Contents
	Structure of Energy Consumption 
	 
	Worksheet for Energy Efficiency
	Space Heating (Stove)
	Space Heating (Heat Pump)
	Space Heating (Heat Pump)
	Water Heating (Gas Heater)
	Water Heating (Gas Heater)
	Water Heating (Electric Heater)
	Water Heating (Heat Pump)
	Water Heating (Heat Pump)
	Cooking (Stove Burner)
	Cooking (Electric)
	Lighting
	Lighting
	Standby Electricity 
	Standby Electricity 
	 
	Worksheet for Service Share
	Energy-wise Service Share
	 
	Energy Service Demand in Future
	Energy Service Demand in Future
	Energy Service Demand in Future
	Enter service demand in ESS
	 

