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A Case of the Thermal Environment Improvement
of an Energy-saving House in Hot and
Humid Region During Summer
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Abstract Techniques such as hot—resistant wall, indoor air exchange system and radiant cooling
method of making the indoor thermal environment more friendly have been described through
analyzing the results of a recent thermal experiment of an energy—saving house located in Nanning,

Guangxi- It released that the indoor thermal environment was improved obviously in summer, but
not reach to comfortable.
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Fig. 1 Thefront view of solar house
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Fig. 2 Wall structure
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Fig- 6 The roof structure of solar house o
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Fig- 7 Horizontal solar radiation from 30 Sep. to 2 Oct-

9
80
o 70 Fg. 9 Horizontal solar radiation on 12, 13, 15 and 16 Sep.
L5}
Z 60
£ C 0,9 12 13 oM
2. 50
E 40 9 15 , 16 oM
E ISR B N ©
= oop — -
SEEEEEEEE :
@ ™ (o Y =
. Q@ 00- 7 00 N . HB
i ] Tume
. .10 (3):
Fig- 8 The results of insulating measured measure from ’
30 Sep. to 2 Oct. (1C ), ,
O] ( ) ; @ ;@ ;@ 0
.@D Air temperature in roof4op duct;@ Air temperature under heat ’ M HB
collecting layer; @ Air temperature of roof; @ Outdoor air temperature. s ( 1C ) [51

8(C | oM ’
70C |

. 10 (4)

oM , 1c
S A 20005 SH % TAES 24 95



IS .
~ 315~ ~-< . 8
g 3t w@ T T -
= 305 /7
o e~
8 5 .30 N —
l,‘r_va.Z‘)) NV -
E 29
2285
= 181
< S oo oo Qo o o o o o o o o
D N S NS O o= LT O O D
O OO = =~ — e e TR S R P B Po S VoS

(=}

Sl

-
i il Tume

(D

@9 12 om ;@9 13 oM ;®9 15 oM

;Do 16 OM . D12 Sep- OM system was on @

13 Sep. OM system was o @ 15 Sep OM system was of; D 16 Sep

OM system was off-

5

s
o U

<
Aur temperature / ‘C
o

2
L W

510
600

I Time

(2)
@9 12 oM ;@9 13 oM ;®9 15 oM
;D9 16 OM . D 12 Sep. OM system was on; @
13 Sep. OM system was on; @ 15 Sep. OM system was off; @D 16 Sep.
OM system was off.

& 2
15 L ‘\'\
E L =g
RER ;
© g i 3
=
5 S
= I
<€
=nn Zooan
coc o ooo
UM Time
(3
©) HB Air temperature of vertical duct; @) Air

temperature under heat collecting layer; @ Outdoor air
temperature-
(9 15 , 16 OM R

OM system didn t work on 15 and 16 Sep So the
thermal stored under the heat collector and in the wof-duck spread out

slowly th en)

&6
P
ET
rg3
3 2
Z ! -
OO0 0 O OO0 Do DS D aa T =
Ol O s O LS D Cl YO AN S el D
Lo R e R e R i o T ol B o BN U - S - R T S VR ¥ N
I ) Time
(4)
D10 3 D10 4 @9 30 OM

@10 1 oM D Vertical duct oft@ Vertical duct
off; @ OM runningg @ OM running.

10
Fg. 10 The result of radiant cooling
96

1999-09-06~ 1999-10-09
11 12

e 3
1 »
¢ &
- 31 e AR
E Ml asaxm® u 2 2
z 29w ! | \ a*
I 4 u A S p
g 28 - o - &
2 27 LY ! [ ] A
5 A | ‘o s
R \ A d L
S s ) ' *ﬁ{“\i tu
2 ™
< EX]
B RN R R TS
[ = i o B B o T S0l o) B o S o B ol B e B e S oo e B st
= = B T S S = 7 =
o OO D O
5223522335522z =2==2=
H tiDate
11
Fig- 11 Average air temperature of indoor and outdoor
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Fig. 12 Average relative humidity of indoor and outdoor
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Table 1 The comparison of the indoor thermal condition
Date Indoor Roof Status
temperature temperature of doors
<) <) and windows
9 24 Sep 24 23.3 27 Open
9 25  Sep.25 23.4 27.2 Open
9 26 Sep.26 23.5 27.3 Open
9 27  Sep 27 24.3 27.4 Open
9 28  Sep.28 25.4 27.5 Open
9 29  Sp29 25.4 27.3 Open
10 1  Qctl 28.3 29.2 Close
10 2 Qct.2 28.4 29.5 Close
10 3 Qct-3 29 30. 1 Close
10 4  Oct 4 28.6 29.6 Close
10 5 Oct5 27.6 28.7 Close
10 6 Oct6 27.7 28.6 Close
29

Table 2 The living conditions of solar house in Sep-

Monthly Monthly
. Mon thly average average
House av erage wall indoor SET PMV
indoor temperature relative
temperature . humidity 5
C (©) (%) (©)
Normal 29. 8 29.9 77 285 1.82
bui ding
Slar house 28 4 28 60 285 11
( The quantity of clothing= 0. 6clo, Metabolization=
1. Omet) 8% Standard new effective temperature-
2 2 2
. . + PMV
( SET* )
7
T
2
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less than 33C with a little difference from the air
The calculated value of SET *

(standard new effective tem perature) is 30C from the
the air temperature,

tem perature-

measured data of relative
humidity, air velodty on condition that the quantities
of clothing and metabolism are 0.3 clo ( without
sleeve) , Imet (resting) respectively. This means that

a suitable environment can be achieved.
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4 Concl usions

This paper has presented an experimental
environment{riendly house constructed in a city
( Nanning) of the southern China where the hot and
humid over a half vyear
measurements made in summer, it was found that the

summer lasts From

ventilating wall built of the proposed brick has an
effect of heat-exhausting ventilation. The monitoring
has shown that the indoor thermal environment of the
building can be improved by utilizing the proposed
heat—
exhausting, ventilating stack, openings planning,
night cooling, under-floor energy storage, etc. In

cooling techniques, for instance, roof

conclusion the presented environmentally friendly
thermal
environment during the summer in the subtropical
regions. An application to the mid-ise apartment
house is bang planned in our next project. A positive

building can achieve a satisfactory

utilization of natural materials such as bamboo will be
also considered.
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