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Energy Saving Reconstruction and Suitability Analysis of
Teaching Building Envelope in Severe Cold Area
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(School of Municipal and Environment Engineering, Shenyang Jianzhu University , Shenyang,China,110168)

Abstract ; The purpose of this paper is to design an energy saving renovation program for the exist-
ing building envelope of a university in Shenyang,and to improve the thermal environment of the
classroom in order to reduce energy consumption, save energy and improve human comfort. Ac-
cording to the “design standard for energy efficiency of public buildings” ( GB50189—2015) ,
“public buildings energy-efficient(65% ) design standards” (DB21_T1899—2011 ) and “technical
specification for both the energy saving renovation of public buildings” ( DB21—T1824—2010 ) re-
quirements , based on the insulation material thermal properties, water absorption , flammability and
economy , insulation materials and energy-saving window type were optimized through the DeST-C
software simulation and comparison the heat transfer coefficient and thickness of thermal insulation
material ,and the type and structure of foreign window glass. In view of Shenyang area,it is sug-
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gested that the 45mm polystyrene board ( SEPS ) should be selected as external wall; External win-

dow around the seal would be hollow colorless glass with inert gas and coated Low-e film, plastic

steel window frame,and argon warm side ;90mm graphite polystyrene board ( SEPS ) will be chose

as roof. The energy saving retrofit of the envelope includes three objects which are the exterior

wall , the outer window and the roof.
Key words : teaching building ; energy consumption
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Table 2 Limit value of thermal performance of build-

ing envelope in Shenyang area

FRAGEMES (W-m 2K )
FEE T 9 S DA
MIRIZE<0.3 0.30 <AEIFE<0.9
JR=T <0.35 <0.28
AN (B EHS) <0.43 <0.38
AME (% EE >0.80) <l.4 <1.3
A1 (0.70 < Ft% H <0.80) <l1.5 <l.4
A1 (0. 60 < % <0.70) <1.7 <l1.5
A (0.50 < Bl . <0.60) <1.7 <1.5
AME (0.40 < Fil% L <0.50) <2.0 <1.7
S (0.30 < F kL <0.40) <2.3 <2.1
AN (0.20 < Bk . <0.30) <2.6 <2.4
A (% H<0.20) <2.9 <2.7
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Fig.1 Cold and hot load distribution of building

all-year hourly
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Fig. 2 The heat transfer coefficient of exterior wall

with thermal insulation layer
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thickness and different thermal insulation layer
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Table 3 Comparison of insulation materials
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Fig.7 The heat transfer coefficient of exterior wall
with thermal insulation layer

R4 20 8 AL TR SRR, I
DeST — CXf Z2E R TEA R (R IR JZ A [A] )2 B
T RAEB I I AT, A
ANFRIR)Z AN [R)JE BT 04 T % 07 1) 4= 41 2R
T, $R R RHAY JR BE e FE 1) A2 4L
A, Bl Rkl 8 K19 k.

93
—e— EPS
—a— XPS
—a— SEPS
—— PUR

K=l
—_
-

oo
o
T

S2AF B HAS/10* (kW-h)
o0 -]
W ~

@0
w
T

81 IIIIIIIIIIIIIIIIIIII
0 5 10 1520 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100
R REE/mm

B8 N[ A G AR ST R A G
Fig. 8 Cumulative heat load of building with dif-

ferent thickness and thermal insulation

layer
H & 8wl B 2 IO 5L Y
PSS SR N iR I T2 RANE R AN I
TP 42, U A 1K B S A% A R BUR
(EL T 07 A9 DR 2 PR i . MR SR 3R B
ARART LA H SR PR 1 i A ) T ek 2
SETRERE , dt SUREFERE 3 TR U= 5 B 3G R



502 WHERKESMARBFR)

%33 %

M/, XF Rl — W 5, @ ae4F Rit#hda
s O/ INEI K B IR A PUR  XPS | SEPS (EPS.

43.0
—e— EPS
—a— XPS
L —a— SEPS

400
0 5 101520 253035404550 556065707580 85 90 95100
ARiRE R E/mm

9 AR ARG EER R TR T
Fig. 9 Cumulative cool load of building with dif-
ferent thickness and thermal insulation layer

H &9 nT LA, bl 4 = 1 i 2 5
(IBE R FES 4 4F B T e 2 AR K T
A KA B e T 722, Je R e 8 21 = 1|
AR ERBR A T X 07 ) AR R 2 R B 5 %) [
— R, E A A AR B i OK BN
95U PUR (XPS .SEPS (EPS.

ANFERE AN R A BT 44 Bt 5
g I A 10 Frs. AIEL 10 AT LA H
Wi T O T2 R (3 K, 4 R R
T AEZ AN | T LU/ e A 2%,
R TE IR 3 J2 SR B i %o 1oz A9 fRl
JRIREE . %R — R, A4 BT
MK E/NIYITk EPS . SEPS  XPS . PUR.

134
—e— EPS

133 —a— XPS
—a— SEPS
—x— PUR

S —
W oL W
S = N
—

—
NN
~N oo
T T

24 2 B AR/10* (kW-h)
R B

125}

gl o
0 5 1015202530 35404550 556065707580 85 90 95100
ARiR 2R E/mm

B 10 AR ASF SRR 24 R
Fig. 10  Annual Cumulative total load of building

with different thickness and thermal insu-

lation layer

FRYEALIUAS B 47 Rt B far, T LA
TR, DL AR IR 2 B R R 6 A
VERFEUE, AT AR N AR EE AN R ORI AL R
TR B AT RE L 11 TR, E
11 A] LLE ) BEE 2 1 AR 2 R i 3 K,
AFUAAETTRE LA AP 3 O T HL3E KA iR
T V2%, o HORTE 8 2 G AR ER
(BRI A O T 2 SR JBE I % ] — SR BE T 5
ST RE F N K F /N B Y 4 PUR | XPS |
SEPS \EPS. % &l #4 #} 5 %] 100 mm JE i,
EPS . XPS .SEPS & PUR #H X Ji (35 fiE bl
5.79% 6.26% 6.17% .6.56% .

—e— EPS
—a— XPS
—— SEPS
—»— PUR

SETRI%
Now A

—_

ol v v v
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100
82 E B /mm

B 11 R[FEEEE AR IREAE 24T RE L
Fig. 11

Annual energy saving percentage of build-
ing with different thickness and thermal
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Table 4 Comparison of insulation materials
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