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Basic Research on High-Performance Insulation Target Level of Residential
Buildings

by

Yuzo SAKAMOTO™, Takao SAWACHI ™, Yasuo KUWASAWA "2, Hisashi MIURA"®,
Mikiko NAKAMURA™ Masahiko SUNAGAWA ™, Kenichi MIYAJIMA™, Hirotaka SUZUKI™’
and Kazuya ITO™®

ABSTRUCT

The improvement of conservation of energy and the living environment is expected by high insulation of

the house. Then, the following items were maintained as the basic data for the target level study of high

insulation of the house.

1. Basic information for the insulated performance level of the new residential housing and high insulated
level target setting was maintained by investigation of actual conditions and investigating a
technological trend to grasp spreading conditions of insulated construction materials and the house
insulation.

2. The target of high insulated level was set and a concrete specification of high insulated level was
examined based on the result of the technological trend investigation of an insulated technology etc by
executing the measurement and the simulation of the following each theme.

a. Proposal of energy conservation evaluation method of using room temperature including sensible
temperature for standard.

b. Insulated performance target level setting for health and safety.

¢. Frame setting of new standard by assuming various resident statuses and building forms.

d. Measurement experiment to grasp temperature environment according to air-conditioning
equipment and insulated level.

f. Influence of insulation efficiency of envelope and insolation cover performance on energy
consumption.

3. The frame of new regional division was considered by examining present regional division according to
heating period and cooling period that used the latest enhancing Automated Meteorological Data
Acquisition System meteorogical data closely.

4. The influence that unit position of the housing complex and the difference of the composition of a plan
gave to the amount of the energy consumption was examined as data to examine the frame of the

evaluation in the housing complex.
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£ 2.1.4.2 FREUEE SEOEREMIETL SRR
2007477 )ik 20084F /= gak
BT RV BT RV,

At Eik 1 |2 | E 3 k4 || AR LS RER PR

2K 16053 1.4/ 31.9/ 41.7| 25.0 14567 1.0] 22.4] 50.1| 26.5
JeiEiE 29 0.0 0.0 3.4 96.6 20 0.0 0.0 0.0/ 100.0
HE 11 0.0 0.0, 36.4, 63.6 29 0.0 0.0 3.4  96.6
= 44 0.0 2.3 68.2] 29.5 31 0.0 0.0 71.0/ 29.0
(=254 168 1.2 0.0, 13.1/ 85.7 281 0.4 0.4 21.0] 78.3
KH 15 0.0 0.0 0.0/ 100.0 14 0.0 0.0 0.0/ 100.0
L7 18 0.0 16.7 0.0/ 83.3 18 0.0 0.0 5.6/ 94.4
it 67 0.0 0.0/ 10.4/ 89.6 48 0.0 0.0 6.3/ 93.8
Rk 634 0.2 12.1] 37.2| 50.5 446 0.0 2.0 33.2] 64.8
HEA 427 0.5 5.6/ 40.3| 53.6 363 0.0 6.3 32.8/ 60.9
i 55, 133 0.0/ 27.8/ 16.5| 55.6 113 0.0, 25.7 0.9 73.5
BE 2642 0.2 44.1| 45.8/ 10.0 2149 0.0/ 27.5| 59.7| 12.8
T3 2034 0.7/ 28.2| 51.6/ 19.4 1981 0.1 24.7 57.7 17.5
HUER 3026 1.5 39.4] 51.2 8.0 2715 0.8 27.3] 64.0 7.9
)1 2181 0.5/ 43.7] 43.1] 12.7 1661 0.2 26.8/ 62.0 11.0
B 47 0.0 0.0 4.3 95.7 46 0.0 0.0 0.0/ 100.0
& (L 7 0.0 28.6] 42.9| 28.6 15 0.0 6.7 6.7 86.7
)l 89 1.1 18.0 4.5  76.4 40 7.5 12.5 7.5 72.5
EIE 7 0.0 0.0 0.0/ 100.0 22 0.0 0.0 0.0/ 100.0
(%L 54 0.0 0.0 0.0/ 100.0 72 0.0 0.0 1.4 98.6
pre g 79 0.0 0.0, 20.3 79.7 82 0.0 0.0 50.0/ 50.0
7 2. 35 0.0 0.0/ 11.4/ 88.6 30 0.0 0.0, 13.3] 86.7
%% il 408 0.0 26.2] 45.1| 28.7 434 0.2| 16.1] 47.9] 35.7
& FH 362 0.3 26.8] 34.3] 38.7 516 0.0 8.7 47.1] 44.2
i —H 65 0.0/ 20.0 0.0/ 80.0 34 2.9 14.7 0.0 82.4
(B 41 2.4 4.9/ 65.9/ 26.8 17 0.0 0.0/ 41.2| 58.8
TER 34| 17.6 8.8 41.2 32.4 112 3.6/ 42.9 8.9 44.6
NI 826 11.4| 45.0/ 40.9 2.7 935 7.1 47.1]  40.4 5.5
S 837 2.3|  52.4| 42.1 3.2 887 3.2 35.2| 56.0 5.6
=) 126 0.8 4.8 43.7  50.8 127 3.9 3.9 37.8] 54.3
okl 17 0.0 0.0 58.8 41.2 6 0.0 0.0 0.0/ 100.0
F5H 29 0.0 0.0 0.0/ 100.0 19 0.0 0.0 0.0/ 100.0
R 37 0.0 0.0/ 13.5 86.5 10 0.0 0.0 0.0/ 100.0
fi] | L1 171 0.0 0.0, 36.8 63.2 135 0.0 0.0 32.6/ 67.4
Jis s 310 0.3 3.9 5.2 90.6 313 0.0 0.3 5.8/ 93.9
(L 147 0.7 2.7 16.3] 80.3 147 0.0 3.4/ 11.6| 85.0
(ot 11 0.0 18.2 9.1 72.7 11 0.0, 18.2 0.0, 81.8
ol 54 0.0 0.0 42.6/ 57.4 61 0.0 0.0/ 36.1] 63.9
T 136 0.0 0.7, 38.2] 61.0 80 0.0 0.0/ 26.3] 73.8
bl 71 0.0 1.4 1.4 97.2 44 0.0 2.3 4.5 93.2
& [if] 326 3.4 1.8 37.7/ 57.1 316 0.3 0.6/ 48.7] 50.3
B 31 0.0 3.2 0.0/ 96.8 15 0.0 0.0 0.0/ 100.0
R IR 35 0.0 0.0 0.0/ 100.0 34 0.0 0.0 0.0/ 100.0
HE 73 0.0 1.4 5.5/  93.2 40 0.0 0.0 55.0/ 45.0
Koy 96| 17.7 1.0 1.0/  80.2 35 2.9 2.9 0.0, 94.3
B IFF 8 0.0 0.0 0.0/ 100.0 13 0.0 0.0 0.0/ 100.0
JE VR B 43 0.0 4.7 0.0/ 95.3 21 0.0 0.0 0.0/ 100.0
Padii 12 0.0 16.71 16.7] 66.7 29 0.0 0.0/ 24.1/ 75.9
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< 2. 1.4.4 MEREE SREDORREES oL Sk s EG
200743 [ )ik 20084F 3 [ N
BT R X—ER B )L Xk

Bt |Ek 1 |EERk 2 | Sk 3 |EEk 4 || AR |FEk ] Sk 2 SRRk S |k 4

2K 53741 3.1 5.4 87.2 4. 4]| 54247 1.9 4.5 88.6 4.9
LB 2008 2.3 21.6| 72.5 3.6]| 1634 0.0/ 19.6] 76.3 4.1
Hik 0 0.0 0.0 0.0 0.0 56 0.0 0.0/ 100.0 0.0
=T 139 0.0 0.0/ 100.0 0.0 215 0.0 0.0/ 100.0 0.0
IR 716 0.0 0.0 95.4 4.6[] 1616 0.0/ 20.4/ 79.6 0.0
K H 90 0.0 0.0/ 100.0 0.0 84 0.0 0.0/ 100.0 0.0
(L 184 0.0 0.0/ 100.0 0.0 89 0.0 0.0/ 100.0 0.0
&K 164 0.0 51.8 48.2 0.0 234 0.0 0.0/ 100.0 0.0
Kk 1388 0.0 0.0/ 100.0 0.0 873 0.0 4.8/ 87.9 7.3
HEA 296 0.0 0.0/ 100.0 0.0 1 0.0/ 100.0 0.0 0.0
e 305 0.0 0.0/ 100.0 0.0 258 0.0 0.0/ 100.0 0.0
BE 3930 0.8 3.8/ 94.6 0.8|| 2960 0.0 4.3 84.8/ 10.9
T 4184 0.0 2.8 96.1 L. 1]| 3099 0.0 0.5 92.2 7.3
HTHER | 10278 3.7 5.00 81.1| 10.2|]| 11475 0.0 3.0/ 87.9 9.1
)] 7506 4.9 1.7]  82.7| 10.8]] 9496 2.9 0.3 90.4 6.5
Bk 295 0.0 0.0/ 100.0 0.0 345 0.0 0.0| 74.2| 25.8
=4 110 0.0/ 49.1] 50.9 0.0 216 0.0 0.0/ 100.0 0.0
o)l 227  31.7 2.6/ 65.6 0.0 65 0.0 0.0/ 100.0 0.0
& 45 0.0/ 100.0 0.0 0.0 0 0.0 0.0 0.0 0.0
(5L 49 0.0 0.0/ 100.0 0.0 0 0.0 0.0 0.0 0.0
£ 376 0.0 90.7 9.3 0.0 244 0.0/ 39.8/ 60.2 0.0
Iz B 80 0.0 0.0/ 100.0 0.0 190 0.0 0.0/ 100.0 0.0
0 %%ﬁﬂ 601| 17.1 0.0 82.9 0.0 458 0.0 8.7 91.3 0.0
b A 1509 3.4 9.3 87.2 0.0[| 1187 0.0 1.2]  98.8 0.0
= — & 102 0.0 0.0/ 100.0 0.0 172 0.0 0.0/ 100.0 0.0
R | 565 0.0 9.7 90.3 0.0 492 0.0 0.0/ 100.0 0.0
T 1086 0.0 5.6/ 94.4 0.0[| 1862 0.0 5.3  94.7 0.1
PN 6078 1.9 5.6/ 89.8 2.7 6057 0.0 7.7 92.3 0.0
Fr )i 2977 2.2 7.5/ 90.3 0.0/ 3131 0.0 2.1 97.8 0.0
=B 435 0.0 0.0/ 100.0 0.0 966 0.0/ 19.8/ 80.2 0.0
Fnak L 107 0.0 0.0/ 100.0 0.0 43 0.0 0.0/ 100.0 0.0
S 130]  69.2 0.0 30.8 0.0 135 0.0/ 51.9] 48.1 0.0
R 207 0.0 0.0/ 100.0 0.0 56 0.0 0.0/ 100.0 0.0
[if] 111 426| 37.8 0.0 62.2 0.0 349 17.2| 15.5| 67.3 0.0
Jis 779 6.8 0.0 93.2 0.0 930 0.0 0.0/ 100.0 0.0
(L = 438 0.0 0.0/ 100.0 0.0 36 0.0 0.0/ 100.0 0.0
L 0 0.0 0.0 0.0 0.0 81| 100.0 0.0 0.0 0.0
el 75| 100.0 0.0 0.0 0.0 331]  77.9 0.0/ 22.1 0.0
% 117  25.6 3.4 70.9 0.0 339 57.8 0.0 42.2 0.0
ELE] 179 0.0 0.0/ 100.0 0.0 87| 100.0 0.0 0.0 0.0
8 [if] 3372 0.4 3.3 94.7 L7l 2094 2.0 4.3 82.6/ 11.2
s 322 0.0 0.0/ 100.0 0.0 180 0.0 0.0/ 100.0 0.0
E % 383 0.0 0.0/ 100.0 0.0 141 0.0/ 21.3 78.7 0.0
fE 544 0.0 6.8 93.2 0.0 712 0.0 0.0/ 100.0 0.0
K45y 21 0.0 0.0/ 100.0 0.0 599 0.0 0.0/ 100.0 0.0
B I 91 0.0 0.0/ 100.0 0.0 50 0.0 0.0/ 100.0 0.0
JEE L 328 0.0 0.0/ 100.0 0.0 451 11.5 0.0/ 88.5 0.0
PRk 499 0.0 7.8 73.9] 18.2 158 0.0/ 28.5| 71.5 0.0
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2.1.4.2 HEERE R

FEEMERE TR AR OFEROBITE G 210%0H100% £ TEL I L EDHE TR LF
—EIROHEEE G E R 2.1.4.5, £ 2. 1.4.61T77, FHEMHREEONI0% ISR 4 & L2
AL, ERR0FE D FET - HEFEORE TR HICKT 25k 4 OFIE1X13. 7%, FETETOY
AlE. 22.1%., EFRETIFT. 9% ERDHZEEZRL TS, M 2.1.4.7, ¥ 2.1.4.81%, EEMRE
FoRIEHI O TEIS L HR A LEEOSERAOEEEHTE LT 7 ThH D,
FEMRERRIFFTMOEISE 2L < B X20%E T 5 & %EHKk4 DBEIX, 10.1%., 40% L H8ET
5E1T.3% &7 %, BAEMIZIE, T OEMEOMICE KROBE1 R H D LB HbD,

F 2.1.4.5 BRIGHEIRGE {TFEDE TR DOHEEES

WA FREEE HIFREE PR E AL

TRkl | Fwh2 | Fh3 | B4 | Fkl | Hik2 | Hks | Bk4 | TR | Fe | Fms | B4
10% 5.8% | 36.7% | 48.4% | 9.1% | 26.1% | 45.2% | 26.3% | 2.4% | 17.5% | 41.6% | 35.7% | 5.3%
20% 5.8% | 34.1% | 46.3% | 13.8% | 26.1% | 41.8% | 28.1% | 4.1% | 17.5% | 38.5% | 35.8% | 8.2%
30% 5.8% | 31.5% | 44.1% | 18.5% | 26.1% | 38.3% | 29.9% | 5.7% | 17.5% | 35.4% | 36.0% | 11.1%
40% 5.8% | 28.9% | 42.0% | 23.3% | 26.1% | 34.9% | 31.7% | 7.3% | 17.5% | 32.3% | 36.1% | 14.1%
50% 5.8% | 26.3% | 39.9% | 28.0% | 26.1% | 31.5% | 33.5% | 8.9% | 17.5% | 29.2% | 36.3% | 17.0%
60% 5.8% | 23.6% | 37.8% | 32.7% | 26.1% | 28.0% | 35.4% | 10.6% | 17.5% | 26.2% | 36.4% | 20.0%
70% 5.8% | 21.0% | 35.7% | 37.5% | 26.1% | 24.6% | 37.2% | 12.2% | 17.5% | 23.1% | 36.5% | 22.9%
80% 5.8% | 18.4% | 33.6% | 42.2% | 26.1% | 21.1% | 39.0% | 13.8% | 17.5% | 20.0% | 36.7% | 25.9%
90% 5.8% | 15.8% | 31.5% | 46.9% | 26.1% | 17.7% | 40.8% | 15.5% | 17.5% | 16.9% | 36.8% | 28.8%
100% 5.8% | 13.2% | 29.3% | 51.6% | 26.1% | 14.3% | 42.6% | 17.1% | 17.5% | 13.8% | 37.0% | 31.8%

AT - AN RS - oRia METMERERRHIE ] 77— 2 KV fEk

F 2.1.4.6 FERUHEIRGS {TFEDE TSR SRS

PN FREEE HIFREE PR R

TRkl | Fwh2 | Fh3 | B4 | Fk1 | Hik2 | Hks | Bk4 | FR | T2 | Fms | B4
10% 4.0% | 30.0% | 54.9% | 11.1% | 6.6% | 57.8% | 32.2% | 3.4% 5.6% | 46.5% | 41.4% | 6.5%
20% 4.0% | 27.8% | 51.6% | 16.6% | 6.6% | 54.0% | 33.7h | 5.7% 5.6% | 43.3% | 41.0% | 10.1%
30% 4.0% | 25.6% | 48.3% | 22.1% | 6.6% | 50.2% | 35.3% | 7.9% 5.6% | 40.2% | 40.6% | 13.7%
40% 4.0% | 23.4% | 45.0% | 27.6% | 6.6% | 46.4% | 36.9% | 10.1% | 5.6% | 37.0% | 40.2% | 17.3%
50% 4.0% | 21.2% | 41.7% | 33.1% | 6.6% | 42.5% | 38.4% | 12.4% | 5.6% | 33.8% | 39.8% | 20.8%
60% 4.0% | 19.0% | 38.3% | 38.6% | 6.6% | 38.7% | 40.0% | 14.6% | 5.6% | 30.7% | 39.3% | 24.4%
70% 4.0% | 16.8% | 35.0% | 44.1% | 6.6% | 34.9% | 41.6% | 16.9% | 5.6% | 27.5% | 38.9% | 28.0%
80% 4.0% | 14.6% | 31.7% | 49.6% | 6.6% | 31.1% | 43.2% | 19.1% | 5.6% | 24.4% | 38.5% | 31.6%
90% 4.0% | 12.4% | 28.4% | 55.1% | 6.6% | 27.3% | 44.7% | 21.4% | 5.6% | 21.2% | 38.1% | 35.2%
100% 4.0% | 10.2% | 25.1% | 60.6% | 6.6% | 23.5% | 46.3% | 23.6% | 5.6% | 18.1% | 37.7% | 38.7%
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2.1.5 B R EEDHETE D4 % OiE

B s LEEOF ARy BIGF#TORE, o, KROER, HiEx G55 Lk
EEHETEDI% I DB & 72D, AHFTFE(EEOEBEEIEREMEICMR D B T HE s 8
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2.2 FEBLA[RE7R m MBI ORRET

FEEOHIRER BT HWELIZ, WiEWF 256 32 Z L1k 0 iThild, (EEICE VT,
IR E DR EREEEFEDRN EZAHEE LTHA. i LA RESIZBARSH 570, L0
EWTEME 2 13 B 12iE, ATREZRBR Y B i T35 Z L2z, g TIEE BB L7 & Ee7R R Y
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THEERROEWEIICHFETE 5,
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