I+

FEBME B EE ORISR INIRIT 47
FENIRABRE R L OEAFE = XL —HEIC G 2 D%

o=

Effects on indoor thermal environment and heating and cooling
energy consumption by attributes of housing and occupant's
improvement for indoor thermal condition
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Abstract

The authors’ past research work on the indoor environment of the houses in Kochi
Prefecture revealed that some houses was not good thermal environment in summer and winter, even
if the buildings’ thermal performance met the Energy Saving Standard of Japan. Especially it has
been revealed that, the room temperature of undressing rooms and restrooms where heating
equipment are not used commonly in Japan, is influenced by not only its insulation performance but
also the layout of the rooms. Therefore, this study has been conducted to clarify the effects by real
measurement and computational calculation on the indoor thermal environment and the heating and
cooling energy consumption caused by insulation performance, layout of the rooms and the residents’
thermal environment adjustment activities. The layout which affects the thermal environment of
Bathroom (undressing rooms, bathrooms and restrooms) in winter focused on in this study is the
positional relationship between the main habitable rooms and Bathrooms. The layout which the main
habitable rooms and Bathroom are adjacent is named “LV Connected”, and the layout which is not
adjacent is named “Non LV Connected” in this study.

The results of the real measurement show that the indoor air temperature in summer is
high and the air humidity is also high in the houses which employ only cross-ventilation and electric
fans. Additionally, the air temperature’s conformity ratio for the reference value of the Act on
Maintenance of Sanitation in Buildings is approximately 30% and the relative humidity’ conformity
ratio is approximately 50%. The air temperature of the dressing rooms and restrooms in winter is
lower than the allowable temperature of 18 degrees in Celsius which is the recommended value of
the Public Health England's cold weather Plan, even for houses which are constructed or retrofitted
after 1999 whose envelope insulation performance is equivalent to the latest Energy Saving Standard.
However, the air temperature of the Bathrooms in “LV Connected” houses constructed or retrofitted
after 1999 show higher by approximately 4 degrees in Celsius than “Non LV Connected” houses.

The computational calculations were performed on two model plans. One is the standard

house model (Non LV Connected model) used for the calculation for the Energy Saving Standard
and the another is a “LV Connected” model which is revised by using the standard house model.
Based on these two models, by combining various conditions such as heat insulation performance,
use of heating and cooling equipment, weather conditions, and so on. By the results of the
calculations, the primary energy consumption for cooling is increased slightly when its insulation
performance is getting better. However, the value is reduced by 20% employing cross ventilation
respecting for outside temperature and using external blinds. The conformity ratio for the reference
value of the Act on Maintenance of Sanitation in Buildings of the air temperature and the relative
humidity are approximately 80% or higher, when the buildings’ insulation performance are better
than the value of the latest Energy Saving Standard. The heating primary energy consumption of the
"LV Connected" model is slightly higher than the "Non LV Connected” model. However, the “LV
Connected” model’s air temperature of the Bathrooms in winter season is higher 1 to 2 degrees in
Celsius than the "Non LV Connected" model when the thermal performance meets the latest Energy
Saving Standard. Moreover, if the models’ thermal performance meet to the G1(HEAT20), the
Bathrooms’ air temperature will exceed 18 degree in Celsius more than 60% of the night.
By the results of computational calculation, it is confirmed that cross ventilation respecting for the
outside temperature and using external blinds can reduce cooling energy consumption in summer
with meeting the indoor air temperature as the reference value of the Act on Maintenance of
Sanitation in Buildings. It is also confirmed that “LV Connected” houses’ air temperature of
Bathrooms is higher than “Non LV Connected” houses. The differences of Heating & cooling load
and indoor thermal environments on the model plans are revealed quantitatively which has been
obtained qualitatively by the real measurements.
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FOERDET RN —E I DT, WiEhie EOBERHLEMICE R L, EEOR
B> = V2 — DO EMRE L & R R OREREHER & PRt o 7= O SR EINBESE . 3
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i BATRR &g - 7T AT v 7 EEM B &JF - 7T AT v 7 BEMEH
H T AEAE Low-E #JE A4 7 A (A10 LA k) Low-E #J& 4 < A (A10 LA |)
fHEE 7 7e L
* 4-28 : K7 OfAE (HEAT20 G1)
=4 (5hr) B (7E) B (k)
K7 4 8 B K7 e B i i
SRR B WiEW R T T v v ot BE : WM I T T v v o ik
- B BOEWTEE E73EE - T RA | B BENTRSE £ 23R - ST A
F v 7 AR F v 7 BEMEHY
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(4) HEAT20 @ G2 #H4 (G1 #HY4)
AhBE « RI: « IROWrmifERR, OSSR, BOoMEB IO R T OLEE2 £ 4-29 *
4-34 |ZRT,

# 4-29 1 SMBED WAL

Sk
¥ Al
sk JE & [m]
HoZ HAR—FK 0.0125
EIMERE 7 T A U — )VITEEE 24K #H24 0. 1000
wmHzR)E 0. 0050
BT AR R 0.0120
PRHVERY 2F Lo 74— (RIEHR 3TE | 0.0400
BRE 0.0180
KRt A2 MR 0. 0150
HoZ HR—K 0.0125
EMERE 7T A U — VI EEE 24K FH24 0. 1000
A + A  —— 20050
ST AN N B = :
(Tt + HINETEVE N EVE S g 00100
BR)E 0.0180
KAt A2 MR 0.0150
HoZ HR—F 0.0125
KIRAM 0. 1000
R + B PR 0. 0050
S b s kT S :
(R + ARG ) FRHER Y AF Lo 74— A {RIER 3FE | 0.0400
BRE 0.0180
KAt A2 MR 0.0150
HoZ HR—FK 0.0125
KIRAM 0. 1000
I PR UE 0. 0050
ik A 0.0120
WM E + HMETEVE N B T, .
CREBEHS + AR PRI FRHHER Y AF Lo 74— A {RIER 3FE | 0.0400
THEUE 0.0180
KAt A2 MR 0.0150
#* 4-30 : KIF - IROWrHEIRERL (HEAT20 G2)
PN
- JE R
apes JE & [m] apes JE & [m]
i HoZ HIAR—R 0.0100 | AR 0.0120
TR EMERE 7T A — LI EE 24K A | 0.1710 | EPERES T R — LI EMA 24K FH | 0. 0820
B AR 0. 0120
KIRAM 0. 0820
7 4-31 : KR FIZEET 2500 O RO W gk (HEAT20 G2)
ik [ic]
Mk JEE [m] Mk JEE [m]
FRHER Y AF Lo 74— SRR 3 FE | 0.050 | FRIHER Y AF L0 74— MMEEMR 3 FE | 0.050
E s 0.120 | 27—} 0.120
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F 4-32  AVRUSHET D E 5 O ZEBEO W R (HEAT20 G2)

ik 75
e J& & [m] Bk J& & [m]
FHERY 2AF L 74— MRS | 0.050 | FIHERY ZAF L 74— AMEEHR 3 | 0.050
ayyY—F 0.120 | => 7 VY—} 0.120
#* 4-33 @ BOEAR (HEAT20 G2)
s ZDOMD=E

St BLAAR AKFEFITT T 2AF > 7l AKEFIZTT T 2AF > 7l

H T A AR Low-E #J@ 7 F % (612 L1 I) Low-E #J84F % (612 LI I)

NEEIZ) g7~ L

#* 434 N7 OHAR (HEAT20 G2)
g4 (Fhr) % (7) AT (Jh)
K7 SRR EW S K7 o & JE R W
e ELf-AR B WY T v v o fEiE B BT T v v o ffis

P« Bk
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4.5 FEETIOERESEH
451 BEBEOBRLEEEERTD 21—

HELTWOREEOMARIIFRE 2 NeTHt 2 ANeleoTEBY, ZOB/EHED, LD (B
L7 7T /WILK) BE, =1 BIOTHE 2 ICEST D0ME & ABERT A7
Va—)VEFE 4-35 1TRT,

F 4-35 EBOHEBEA V2 —)b

LD B=E FHEA FHE2
ops | FH B B B FH B FH B
; 2 N 2 N 1A 1A 1A 1A
PN PN 1A 1A 1A 1A
S 2 A 2 A 1A 1A 1A 1A
K 2 A 2 A 1A 1A 1A 1A
2 N 2 N 1A 1A 1A 1A
6 i 2 A 2 A 1A 1A 1A 1A
K 1A 1A 2 A 1A 1A 1A 1A
2 N 1A 1A 1A
PN . A
9 B 1A 2 A 1A 1A
2 A 1A 1A
2 A 1A 1A
1285 1A 2 A 1A
1A 1A
15 B
1A
1A
185 1A 1A
PN PN 1A
2 1A 1A 1A
1A 1A 1A 1A
24 B 1A 2N 1A 1A 1A 1A
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4.5.2 BEAEEE

BRm R ITE = xR 7 ar L L, LD (BEL 777 /UL LK), B2, 1t
1, FHEE 2\ ZELE U 7o AFSE IS 7 AU S M EGERR (J5 2 D 7 & (R E R ER)
B LOEEdftER (BF  BEOLE 24 FEFEER, 17 JBEOH A TEERFIEL) O
20k L, =7 2O EFR 4-36 IR L, #lin e U CREMBGEIR 28 H L 72k
DO, ENENOEOEHA T ¥ 2 — VB LORERE (WEMITREREE) 2% 4-37~
7% 4-40 \Zn T, Fo, [EMAEORERE - mEMMEZE 4-41 12587,

# 4-36 1 =7 = DR

S L g ) SN
% o nE
450 6.0 5.8
#* 4-37 : LD OEEZR r ¥ 2 — )L
EEHTR EEEHKA ABHFAR ABRHKA
0B ON/OFF | FBRERE ON/OFF | RERE ON/OFF | BRERE | BRERE ON/OFF | BERE | SEEE
OFF OFF OFF OFF
OFF OFF OFF OFF
- OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
P OFF OFF OFF OFF
6k ON 20°C OFF ON 27°C 60% OFF
ON 20°C OFF ON 27°C 60% OFF
o B ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
12 B OFF ON 20°C OFF ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
OFF OFF OFF OFF
15 B
OFF OFF OFF OFF
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
. ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
o1 B ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C OFF ON 27°C 60% OFF
24 B
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3 B

6 B

9 B

12 85
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18 B

21 B
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# 4-38 : FEDEIZA TV 2 — )b

BEEHFR EEEHAR AEHTE AEHKA
ON/OFF | FRERE ON/OFF | F®REBE ON/OFF | FHERE | HEEE ON/OFF | BRERE | HEEE
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF OFF ON 28°C 60%

OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF ON 28°C 60% ON 28°C 60%
# 4-39 1 R 1 OEIRA Y 2 —)L
BEEHTR BEEHKE AEHTAR ABRHKA
ON/OFF | BBERE ON/OFF | BERE ON/OFF | BRERE | RERE ON/OFF | BZERE | SERE
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF OFF ON 28°C 60%
OFF ON 20°C OFF ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
OFF ON 20°C OFF ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
OFF OFF OFF OFF
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
ON 20°C ON 20°C ON 27°C 60% ON 27°C 60%
ON 20°C OFF ON 27°C 60% ON 28°C 60%
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# 4-40 : THLEE 2 OEEZ R Vo — )L

BEEHFR EEEHAR AEHTE AEHKA
0B ON/OFF | FRERE ON/OFF | F®REBE ON/OFF | RERE | HERE ON/OFF | BRERE | HEEE
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
- OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
6 B OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF ON 28°C 60% ON 28°C 60%
OFF OFF OFF ON 28°C 60%
B OFF OFF OFF OFF
OF OFF ON 20°C OFF ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
128 OFF ON 20°C OFF ON 27°C 60%
OFF ON 20°C OFF ON 27°C 60%
OFF OFF OFF OFF
15 8 OFF OFF OFF OFF
OFF OFF OFF OFF
OFF OFF OFF OFF
18 8 OFF OFF OFF OFF
ON 20°C OFF ON 27°C 60% OFF
OFF OFF OFF OFF
o1 B OFF ON 20°C OFF 1A 27°C 60%
ON 20°C ON 20°C ON 27°C 60% 1A 27°C 60%
ON 20°C ON 20°C ON 27°C 60% 1A 27°C 60%
4B OFF ON 20°C ON 28°C 60% 1A 28°C 60%
# 441 [ S EORE - 45
W& 5 101 B I
RN 11H21H~4HT7H 5H21 H~10H 14 H
[¥ed] L 11H4H~4H21H 5H30H~9H23H
FHE 10 H 10 H~5 H 15 H 7TH6H~8H31H
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4.5.3

NEPFEE, - IRBALER

FENTHRET DREE BIAMISOME 2 £ 4-42 787, TT-NEREERESEDL AT
Va— )L RRBEEE (RKKEKKER) T T 2RERME REKERE) 0L
ZRTRE, FHEKRBEICR 443, £ 444 (ORL, BB ORIER 7Y 2 — L b i
KRBT L HEAEOEI G A TR E, FHEIRAEICE 445, £ 4-46 TR T,

0 BF

3 BF

6 B

9 BF

12 B

15 B

18 B

21 6%

24 B%

K A-42 - ERFEEN & RIARE SR OBOE ST

. e | BEEL  RAEENE [W) y o
E24 PNERFEEAD FEAH BB SRR [g/h] R OFEH | FeRsEE (W]
LD R 385. 1 HOBAT 137.5
BEVOD 60
BT THEVD 34.8 HOEAT 36. 75
T 50
1F hA L R 30 HET 8.55
P iR THEL 118.8 HEET 66.5
B THZEL 412.5 LT 52.5
TR 1 L 80 HOEAT 70
FHEE 2 BB 50 HOGIT 70
I HEVT 40.5
AL HET 57
LEJAR EAT 114
#* 443 : WEFEEDO R r v 2 —/v (FR)
LD BFf 1F b(L SEEE R BE FHEA FHE2
TAEL BHO | BEHO BE SREL SREL TREL TREL SREL
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 50% 50% 100% 9.7% 0% 18.8% 6.0%
54.3% 100% 0% 0% 100% 54.8% 0% 18.8% 6.0%
54.7% 100% 0% 0% 100% 22.7% 0% 18.8% 6.0%
28.0% 100% 0% 0% 100% 9.7% 66.7% 18.8% 6.0%
14.9% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
28.0% 100% 50% 0% 100% 9.7% 0% 18.8% 6.0%
41.2% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
28.0% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
41.2% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
54.3% 100% 50% 50% 100% 9.7% 0% 18.8% 6.0%
54.3% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
54.3% 100% 0% 0% 100% 9.7% 0% 75% 6.0%
54.3% 100% 0% 0% 100% 100% 0% 37.5% 6.0%
47.5% 100% 0% 0% 100% 9.7% 0% 100% 76.5%
47.5% 100% 0% 0% 100% 54.8% 0% 43.8% 29.5%
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0 B¥

3B

6 BF

9 B

12 B§

15 B§

18 B¥

21 B

24 BF

0 B¥

3 BF

6 BF

9 BF

12 B

15 B

18 B

21 6%

24 B%

= 444 WEHRBO A r ¥ 2 —v (IKkR)

LD BFF 1IFhAL | EEBX EE FHE 1 FtE= 2
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 54.8% 0% 18.8% 6.0%

54.3% 100% 50% 50% 100% 67.8% 0% 18.8% 6.0%
54.3% 100% 0% 0% 100% 9.7% 100% 79.7% 6.0%
100.0% 100% 0% 0% 100% 9.7% 0% 100% 6.0%
93.2% 100% 0% 0% 100% 9.7% 0% 100% 6.0%
54.3% 100% 50% 0% 100% 9.7% 0% 18.8% 6.0%
14.9% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
1.8% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
28.0% 100% 0% 0% 100% 9.7% 0% 25% 6.0%
54.3% 100% 50% 50% 100% 54.8% 0% 25% 6.0%
54.3% 100% 0% 0% 100% 9.7% 0% 21.9% 6.0%
28.0% 100% 0% 0% 100% 9.7% 0% 18.8% 6.0%
54.3% 100% 0% 0% 100% 9.7% 0% 100% 100%
54.3% 100% 0% 0% 100% 54.8% 0% 39.1% 100%
47.5% 100% 0% 0% 100% 9.7% 0% 100% 100%
1.8% 100% 0% 0% 100% 54.8% 0% 18.8% 6.0%
& 4-45 WSO A r v 2 —v (ER)
s SR e = = -
LD =Nz 1F kL o BE FEE=E | FHE2 BE EA: | 1FERT
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% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
16.4% 46.3% 100% 28.6% 0% 0% 0% 0% 50% 25%
70.9% 46.3% 33.3% 57.1% 0% 0% 0% 0% 100% 50%
38.2% 0% 0% 23.8% 0% 0% 0% 0% 100% 25%
83.6% 66.7% 11.1% 52.4% 66.7% 50% 50% 0% 100% 50%
12.7% 0% 0% 28.6% 0% 0% 0% 0% 50% 25%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
49.1% 92.5% 11.1% 0% 0% 0% 0% 0% 0% 0%
38.2% 0% 0% 28.6% 0% 0% 0% 0% 0% 25%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
25.5% 92.5% 11.1% 9.5% 0% 0% 0% 0% 100% 0%
50.9% 0% 11.1% 9.5% 0% 0% 0% 0% 100% 0%
50.9% 92.5% 11.1% 19.0% 0% 0% 50% 0% 100% 0%
58.2% 92.5% 11.1% 28.6% 0% 0% 50% 0% 100% 0%
87.3% 92.5% 11.1% 21.4% 0% 75% 0% 33.3% 100% 25%
50.9% 0% 33.3% 100% 0% 25% 75% 66.7% 100% 100%
50.9% 0% 0% 92.9% 0% 100% 100% 100% 100% 100%
25.5% 0% 44.4% 28.6% 0% 100% 25% 0% 50% 25%
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% 4-46 : MIAEEDO A a—L ((KA)

PEm

LD BT 1F kL B BE | FHE1 | FHE2 | BAX % 1FET
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% 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% 66.7% 78.6% 0% 0% 0% 0% 75% 75%
87.3% 92.5% 66.7% 78.6% 0% 0% 25% 0% 100% 75%
100% 100% 0% 85.7% 100% 75% 100% 0% 100% 100%
50.9% 0% 22.2% 0% 0% 100% 100% 0% 100% 0%
50.9% 0% 22.2% 9.5% 0% 100% 100% 0% 100% 0%
74.5% 92.5% 0% 0% 0% 0% 50% 0% 100% 0%
29.1% 46.3% 0% 0% 0% 0% 0% 0% 25% 0%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
50.9% 0% 33.3% 45.2% 0% 100% 0% 66.7% 0% 50%
50.9% 92.5% 11.1% 50% 0% 100% 0% 33.3% 0% 25%
58.2% 92.5% 0% 19% 0% 50% 0% 0% 50% 0%
90.9% 92.5% 33.3% 0% 0% 0% 0% 0% 100% 0%
50.9% 0% 11.1% 0% 0% 100% 100% 0% 100% 0%
50.9% 0% 0% 71.4% 0% 25% 100% 66.7% 100% 25%
50.9% 0% 33.3% 92.9% 0% 100% 100% 100% 100% 25%
0% 0% 11.1% 28.6% 0% 0% 0% 0% 50% 25%
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4.5.4 WKERIE

PR O T2 D ORI E, b LI L ORPNCEE L, =0 ERIKR R L
R A-ATIRY, £ ORI ORIEA T Y 2 — /b L ER KRR 2 KR E O
B E T REER 4481”7,

2 447 KEO FPTHYR O E R LR &

TN % BRET
100 m*/h 40 m*/h 300 m*/h

F£ 448 RFTHSREIE DO A ¥ 2 — v

BE % BFF
0B FH EdE] FH ) FH L=
3 B
6 B 15% 25%
5% 10%
10% 25%
9 B
& 2%
3%
3%
128 2% 25% 25%
15 B
2% 5%
2% 2% 50%
18 B 75% 2% 50% 50%
25% 2% 5% 50%
2% 2%
21 By 50% 25% 5%
25% 25% 5%
100% 100% 7% 2%
24 B
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24 FRMHAG DR ESOHGIRIKIT, L 7T T Ve s A T HEL L
THELZN, LT 7 U7 /WEHERY BEDo> TV D ORI A2 E Lz, FEE
L7 BT NEBRLT T BT VORI S L OHKREZ X 4-9, 4-10 (TRT,
FIEL 7T BT VL LD & BT ZERIAIZERE L TV 572 AHAIC 5000m’/h DZEXR
MMNDEREL LTz, WET/AD 1BER—/L (BELIXLDK) & 2 BER—L 4 22 RA0IC g L
TWBHT72, [AIERIZ 273 m¥/h OZERBMHAIZHRALD K 9 ITERE LTz,

| 26.67
]

&SRR [’ /h]

4-10 : #2 L 7T BTV OHKRRRE & # R B [m®/h]
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4.6 BIFERKEL - BREYOEEETIL

HEOEEREOHERTIL, =7 a v EERTEZFEWS T THRI LT LEED
RERENEA L TRV, MURRABREFEN TE TCWRNWI ENRBI N, £
BVEREDN EE D EIREFE T RLX —HEITANNCE 228, B R 2 5E L T\ ipun & m
BV R —EENEINT AR H 5, £ 2T, ARSI U TEBIT 2170, B HHE
xR 2 9 2 & THREZRIREEBRE 2R b OOME T RV X —HE ZHIT 5 2 & 2R
THZEEAME LT, AMIT T T4 RERBEL T, AKIBICH U CEBRT 2179 %€
ZLICET NV (UUTF, L7 7870 (ARAMTT 774 ) ZER LTz, BHRET
LRGBS TBEEE O REZ: HASP TER D FA KA TF— 2 ThHmaminit L, EFD
BHFERN, LI ETFT AV EHEL T T UET L E TRERBVDNRRNT ENFHES
No%, LT 7 BT NVDOHRERGE Uiz, REITIC X 28I 2 VT
R LTo, ZOWRA T ¥ 2 — /VITAEERFAMVRIREE DY 26°CUL FIZ72 5 KT 5 KD 1T
RE LTz, BET HZEMIL LK, FE, ikE 1, EE2 2558 L L, BAERHORE &
BREELZX 4-11 12T, HRRRRITENENOE TR 5 [l/h L7xpEEE L
Too IMFT T I 4 2 FIZRETORIZKE LT, IMHT T T A4 2 ROBREIZONTHR 4-49 |2
Y,

160 HDU 130
0) | It .

[ m

. [
@] @

***************** 160|---1130 130

4-11 : GBS L 7245 28 OB KGR O B & & AURE [m’/h]

F 449 AT T T4 R

IH H BX A
H i [%] 20
H S ST [%) 50
BEPT [m’k/W) 0
ENREEACERST [(m?k/W] 0. 04
B 7 A E DOMOEIRST [m’k/W] 0
Al ERREIE R (%) 20
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47 B8HYIC
AFETHE, RABREY I 2 b—Y a3 VOBREIZOWORLTZ, EEET/VOERD LR
RETOHRNZUTIZE LD D,

)

BN X —HEOHREMRAFE LUK TE L L OIC, ZOFRICHVWLOR-EETE
TN GEELT 7T ) £, TOETAOMBY 2EZTELT 7L LEE
TN BELTTUETN) ERERGE L,
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KON NEREITA S T DA Bk & LT V2 TN EN/E LT (B 8 DDE
T, EBHE ATV 22— LONERENR & OB EIMETEEERE E LI LT,
QOTIER LTz 8 DOET D, K[GEM (@A - Ml - FHE) B X O EIER
FHA (EEFGE - BEEkiEis) 242 TR L,
BEOBRBIFICEDERENMIT T T A > P2k 5 BEERODE AR T 5720
2, LTI VT VEIAKBOBRWEHGBEAZITIFE L L, 2 TORIZIMIT
T FERBLEETL (BFF 4 DOETFIL) ZIEH L. KRBT —ZTEmmo
Bt E UCEHE Lz,

WETIL, BEERES I 21— ary0aHERE =T,
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