CO,
LCA
LCA
10000
LCE - ‘
CO2 LCco2
CO,
o
o
o
N~
a
10000 640
2.1
o _
3 S
o S
PMV THERB o o
Simulation Software of the Therma Environment of cvo B
Residential Buildings THERB b
1
Model 1 Model 2 Model 3
2

1



THERB
2.2
1 2
Mode 1 3
Modd 1, 2
Mode 3
2.3
1
Moded 1 3
1 /h
480m’h
6.7 /h 120m*h  840m%h
3.1
3 20
240m%h  480m’h  720m%h
Mode 1 3
PMV PPD 8
4 PMV
8 17:00 6:00
480m*h 240m*/h
720m*h
480m’h
Model 1
8.5 08  Modd 2 42
2.1 Model 3
5.8 2.4
PMV
2400 PMV
480m*/h
Model 1 01 86% Modd 2 05

27% Modd 3 03 13%

Model 3

Model 1 Model 2

1)
1 /h

2)
120m¥h 840m3h

26
PMV 15 50%
480m¥h Modd 1 57% 5.8% Modd 2
150% 15.1% Modd 3 6.3% 6.2%
Model 2
Model 3
Model 2
PMV
Mode 1 Model 2 Mode 3
21 120m%h  840m¥h
PMV 10 15 20
PMV 8
PMV
Model 2 Mode 3
600m°/h
480m¥h 67 /n



18:00

3 Model 1

]

]

45

40 240

20

0:00 6:00 12:00

8 4

18:00

4  Model 1

240
480
720

7 Model 1
8 17 00 6 00

PMV

0:00

240
480
720

100
80
60
40
20

100
90
80
70
60
50
40
30
20
10

6:00 12:00

8 4

18:00 0:00

5 Modell PMV

0:00 6:00 12:00

8 4

18:00 0:00

6 Model 1

r\ — 240

720

0 10 20 30 40 50 60 70 80 90 100

8 Model 1
8 17 00 6 00



55

—45

9

6:00

Model 2

12:00
8 4

18:00

0:00

10

6:00
8 4

Model 2

12:00

13

Model 2
17 00 6 00

PMV

240

Model 2

12:00
8 4

18:00

PMV

100
80
60
40
20

0:00

12

6:00

12:00
8 4

Model 2

18:00

0:00

~ 100
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

240
480
720

14

10 20 30 40 50 60 70 80 90 100

Model 2

8

17 00 6 00



55

0:00 6:.00 12:00 18:00 0:.00
8 4
15 Model 3
55
50
45 H 240

0:00 6:00 12:00

8 4

18:00 0:00

16 Model 3

1

100
90
80
70
60
50
40
30
20
10

19 Model 3

PMV
8 17 00 6 00

6:00 12:00

8 4

18:00

17 Model3 PMV

— 100

80

60
40
20

6:00 12:00

8 4

18:00

18 Model 3

]

100
9 I |
80 - |
70 -
60
50 -
40
30 -
20 -
10
0

0 10 20 30 40 50 60 70 80 90 100

20 Model 3
8 17 00 6 00



3.2 4,
2 Modd 1 3
240m*h  480m*h 720m’h
Modd 1 3
480m’h 1)
Modd 1 10.1%
Modd 2 43% Modd 3 6.7 /h
10.5% Modd 3 2
257.8kWh
~—90 —— PMV 1.0 — 90 ——PMV 1.0 — 90 ——PMV 10
80 —— PMV 15 80 ——PMV 15 80 [ ——PMV 15
70 F - —— PMV 2.0 70 F ——PMV 20 70 ——PMV 20
60 - o f T e
50 - 50 50 F e
M, . M“O—o |- —
40 + 40 40 —
S - IR 2l
20 IR 20 20
10 F 10 F 10 -
0 0 0
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
[m*/h] [m*/h] [m*/h]
a Model 1 b Model 2 c Model 3
21 PMV 8
2
Model 1 Model 2 Model 3
25.01 19.81 16.81 94.74 80.82 71.81 308.92 274.72 253.38
6 33.04 115.26 351.28
75.7) | (60.0) | (50.9) 822) | (701) | (623) 679) | (782 | (72.2)
257.17 | 24820 24233 478.20 478.33 480.84 748.74 723.68 705.52
7 269.66 470.96 77959
(95.4) | (92.0) | (89.9) (1015) | (1016) | (102.1) (96.0) (92.8) (90.5)
33275 | 32140 | 31387 57425 | 57576 | 571.15 888.10 | 859.76 | 833.19
8 348.48 580.52 926.91
(955) | (922) | (90.1) (98.9) (99.2) (98.4) (95.8) (92.8) (89.9)
100.44 93.95 89.61 184.32 173.02 165.48 364.88 338.78 319.82
9 109.21 200.44 396.94
(92.0) | (86.0) | (82.1) (92.0) (86.3) (82.6) (91.9) (85.3) (80.6)
71538 | 683.37 662.62 133151 | 1307.93 | 1289.29 2310.65 | 2196.95 | 2111.91
760.39 1367.18 245472
94.1) (89.9) (87.1) (97.4) (95.7) 94.3) 94.1) (89.5) (86.0)
kwh
240m/h 480m°/h 720mé/h



2)

3

4)

5)

PMV
0.5 20%
67 /h
6.7 /h
5 10%
1)
53
4
THERB 2)
141
PMV
Predicted Mean Vote of Thermal
sensation 5
PMV
3)

3 PMV
PMV

3 PPD PMV

Predicted
Percentage of dissatisfied

Ozaki A., Tsujimaru T.. Prediction of
Hygrothermal Environment of Buildings Based
upon Combined Simulation of Heat and Moisture
Transfer and Airflow, The Journa of the
International  Building Performance Simulation

Association, Vol.16, No.2, pp.30-37, 2006

Technical Papers of
Annual Meeting of IBPSA-Japan, International
Building Performance Simulation Association,

pp.19-26, 2005

2000



