B41E 48 e ffr K% 2% CH % B 2R Vol. 41 No. 4
2020 4F 7 H Journal of Huagiao University (Natural Science) Jul. 2020

DOI: 10. 11830/ISSN. 1000-5013. 201911050

AEAZLREFAXTREST TEER
PORE SR - R El: Al

EFEEY, my!

(L KRBT SRR 5 TR ERE . g R 030024
2. KTk Be #EE 5% TRA. g KIE 030008)

FEE: AP T BE TS 0 BE UG M AN 2 R Y 3 S 22 S ), £ R R ORR B T 5 3 5 B e kAT
A1 LASE B BE 0 AL AL 43 S LA ZE VR b X 1L PG 4 O D i R A R0 S B 1 B 2B SR 4 EAT B IRV FR AT
IEZE A4, 5 38 1 A 5280 5 DeST #5144 K 480 3E 47 % He o 55 UE DeST # R A L 19 7] 47 . Jwk, FL A
DeST FRAFHAY 43 7 U8 45 17 15 35 30 3% 38 19 [F) 20 6 22 8 0 28 B2 X G 48 v VIR fep 9 s el 45 SR R 1) . g o)
B ES A B AMA R G AT FE B B LA 0.6 AEPHARAE =408 1 m A9 50T » 1T LA B AR 36 fof 5 b 1) B
WBETENRRGH RSy 0.4 LT o VA SRR RN s R IR G4 5% Ml gk 74
A HATEL X, B RWBGE A AT HEAT R AR BEAT B 18] AT 26 737 Vol 20 58 S 0 X 9 2 4 & — s oy R4
AR AR R K

KBW: PR VR LRE; BEREAT LR TT K

FESHES: TUSE XHitRER: A XEHE: 1000-5013(2020)04-0484-09

Influence of Thermal Insulation Shutter Energy-Saving
Windows on Cold and Heat Load of Buildings Under
Different Installation Methods
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Abstract: In order to solve the widespread problems of existing energy-saving glass window such as lack of
flexibility and poor adaptability of season and time, the idea of combining the thermal insulation shutter and or-
dinary glass window to realize energy saving was put forward. Taking a simplified building and a real building
in a cold region of Taiyuan City Shanxi Province as the object of investigation, the single factor analysis and or-
thogonal analysis were carried out. Firstly, the feasibility of the DeST software simulation was verified by
comparing the field experiment with the DeST software simulation, and then the influence of the thermal insu-
lation shutter and ordinary glass window on the annual cold and heat load of the investigated object was ana-
lyzed by using the DeST software simulation under different combination installation conditions. The results

showed that, the south window equipped with external insulation roll curtain, with the window-wall ratio of
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about 0. 6 and a window-wall ratio of width of at least 1 m, which can effectively reduce the cold and heat load.
For north window, two structures can be installed in the interior, with the window-wall ratio of about 0. 4,
which can effectively reduce the winter heat load. It is a more flexible and ideal thermal insulation modeto com-
binethe thermal insulation shutter with ordinary glass window in cold areas, rolling up the shutter during the
day for daylighting and heat gain from the sun, and pulling down the shutter at night to reduce radiation and
heat loss.

Keywords: energy-saving windows; energy-saving thermal insulation shutter structure; energy consumption

analysis; optimization of installation mode
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Tab.1 Building envelope structural parameters

¥ 1 ] d/m  A/We(m+K) ' E/We(m?+ K
bt AL 0. 5 mm) + 1 (99 mm) + 4R 4% (0. 5 mm) 0. 100 0.043 0. 403
J& T AL C0. 5 mm) + 2 H (99 mm) + 4R 4% (0. 5 mm) 0. 100 0.043 0.403
Hb ﬂﬂﬁﬁﬂ{%i(logm%%gﬁf’j?ﬂﬁ(% mm) -+ 0. 250 0.249 0. 860
AT RBALN 0.020 0.100 2. 800
5 P B 5 mm % 38 3 7 0. 005 0.770 6.100
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Fig. 2 Structure sketch diagram of four types of thermal insulation shutter energy-saving window
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Tab. 2 Structural parameters of

four thermal insulations
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Tab. 3

Setup scheme of four thermal

insulation structures
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Fig. 4 Comparison between simulated temperature and measured temperature
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Tab. 4  Actual building envelope structural parameters

1 Gt d/mm AMWe(m-K™' k/We(m? K™
PR A 5 B B 1+ 4% (200 mm) + B H AR (50 mm) 300 0. 866 0.977
ke TR EE L B % (180 mm) 220 0. 159 2.569
PR LR T IR B R R 350 1.074 0. 812
PR B 1157 1 R T M A 125 0.098 3. 054
b TR BE B M (40 mm) 60 0. 249 0. 860
Il LAREEGT] 25 2. 850 1. 960

TEAZ AR W] X T4 B I 3 i DR R A ARV 77 55 G L PRl A5 7 22 B2 A LRl 4 i 2
AL B d HOE AR 1 OCHEDN B Bl kP 0. 38, P B FRGAT { 36. 17 W e m* s (il 45 iF 20 45 4
S 2 KRN R ESIW (D) HAT HH X S AR A9 A B4 A0 38,00 W e m 5 (il 45 775 40 3% ) 1) 0 LU B0
B AR KPS 1] IR AT 38. 80 W e m B HLRE O i 45 i 20 5 T 1) i 7 A R SCHR R R
Dh R[] > B REAE AR VY [ 7 AN S PR AR B0 s R ESTW (D) S5 44, 24 %7 4 FL A 0. 38 3 %1 0. 81,

SAEPAR TS FR AL 35. 63 W o m 2 HE A ] 41. 39 %5 EREEMATRER

Wem?, #‘Z&?ﬁj{ﬂ]ﬁ g j]l] L T U;féﬂﬂ T *ﬁﬁ'@{}ﬂ‘]ﬂ%% Tab.5 Orthogonal factors and levels profile
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11.40 W o m s fRUR B 1T LR A M) 250 2 SRR R
ESTW (A) il ESIW (CO) 2544 t T4 8 AR A7 AE » A I AEKCF PR iy 17.76 W e m 2 s RIS
A L2 B ) Al L B B, R AP KT R M 1) R AT A 17,86 W oo mo*, BE IR AR LA 75 48 256 T R 1)
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