3355 3 ¥4 5 725 Vol.33 No. 3
2019 % 6 H Refrigeration and Air Conditioning Jun. 2019.310~314
NEHRE: 1671-6612 (2019) 03-310-05
/— YA =~ ‘\*/‘ jxv2
7z N / ~
KIgEE S ERE ST ICAEE RARIER
= (Y (X —H—/\
=N, rﬁxﬂﬁﬁnﬁ
a7 & Kk & &
(5 i 38 K F AR IAZE 2 Ak 610031)
[ E] R T MRS SRR S 25 0B K B A & I Rt ag 75X, @ 30 Y 55 B 77 45 34
o A RUER G, T IREBEE N, AT =78 = iR, Jsl> REE 7140 « 18 A EnergyPlus
B ESZ RGN AR, R = IR E ORI e, 1SRRI RERGE S0 Rwﬁ
B IIEER R GUAH LU TE 1% FR G )8 55 TR) SOk A 3SR L BRI\ 5 (R 4R RS AR L8 7 v,
T REMSHE =R 8] = N I ARIRE 6.5°CH 3.2°C, /D8RR 7 56.8% 5 51.6%. IZ/%é}Efti(KEl RE
BHIR A B T SR A X I R R b B R AR
[88A) KFAREDSSUEADS, S0ERAEE, EHG KBE, Ao s

FESES TU832 SCERFRIRES A

Analysis of Indoor Air Temperature and Heating Load of a System Combining

Hollow Interior Wall with Solar Air Collector
Liu Bowan LeiBo Yu Tao
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] A new heating system combining the ventilated hollow interior wall with a solar air collector is presented in this
paper. The interior wall in the system can store the heat collected by the solar air collector during the daytime and release it to the
room during the nighttime, which increases the indoor air temperature at night and reduce the heating load. The
software-EnergyPlus is used to evaluate the indoor air temperature and the heating load in this paper. Compared with the room
without this system and the traditional application of the solar air collector, this system can increase the nighttime minimum indoor
air temperature by 6.5 °C and 3.2 °C and reduce the nighttime heating load by 56.8% and 51.6%, respectively. This system has a
good promotional value for residential buildings in the alpine region which is rich in solar energy.
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Fig.1 Solar air collector-hollow interior wall heating
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Fig.2 Hollow interior wall heating principle
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Fig.6 Heat flux of hollow interior wall
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Fig.7 Indoor air temperature during the typical day
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Fig.8 Time ratio of nighttime indoor air temperature
during the heating period
3.2 RERA A BT
MRAEEE 3.1 FIRAULIR AT AN, i T AR A
REJIA R, AE 458 1] = P9 B2 TR AN BE 58 48T /2 e 1K
PAGEY TG IR K o PR 25 FEAE % R G R 2Rt _E v
HBINAABL A, PR HL S R B I FAE A T Ay
REWE /0o B TR R SR (R 0, N AAEE
I 0] 22 g b, DR sk A B n #4 i 4% 32 47 I ) BOK
20:00~8:00. & 9 7353 Hr T #E = P AR LR BR
12°CH RARAETIE IR E 15°C T KR B = P 4l Bhin
B I BIR SRR i . AT LRt FEJRAIE S
W IR 12°CR, T = AR B E — A1 L =2
)R B 1A 23 50D 71.4% 55 68.5%,  ARIIF 2 P Bt
RIESE 15°CI S 23l 56.8% 5 51.6%.

T
1000 T =

VATR=
§ 800
2
>
5= 600 -
=
k=
=
400 -
=
B
X 200 -

0
T=12°C T=15°C

B9 AREIREREETREZEANREAR
Fig.9 Nighttime heating load at different heating
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