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Optimization Analysis of the Exterior Enclosure System for Energy —saving Buildings in Northern Rural Areas
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Abstract: At present, the stock of rural residential buildings in northern China is large and the energy consumption is high. In
order to promote the implementation of the " Work Plan for Accelerating Energy Saving and carbon Reduction in the Building
Field" , the optimization analysis of green and low — carbon construction technology for rural residential buildings in northern China
is realized. The consumption of rural residential buildings in northern China was calculated by numerical simulation method, and the
function model of insulation material thickness and building energy consumption was established by regression analysis method. On this
basis, further considering the direct and indirect effects of insulation material thickness on building cost, energy consumption and
carbon emission at different stages during the whole life cycle of the building as well as the time value, the cost — benefit method was
adopted to establish the optimization decision function model of the northern rural housing peripheral protection system, and the
research results can provide a basis for the optimization design of low — carbon construction of rural residential buildings in the north.
Keywords: rural residential buildings in northern; peripheral protection system; numerical simulation; regression analysis; cost
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Fig. 1 Two story sloping roof building
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Table 1 Material parameters of the northern agricultural
house enclosure system model

JZT5 PUR SMik PUR B () o
K] /mm /mm PUR/mm PR

1 0 0 0 Cl
2 0 0 0 Cc2
3 0 20 20 c2
4 0 40 40 Cc2
5 0 60 60 c2
6 0 80 80 Cc2
7 0 100 100 Cc2
8 0 120 120 Cc2
9 0 150 150 Cc2
10 20 60 60 C2
11 40 60 60 Cc2
12 60 60 60 Cc2
13 80 60 60 c2
14 100 60 60 C2

e &b Cl R ERUZ MG, C2 FIR 5 +12A +5 BNFIFHE 2
JZ, HalkE 60 mm 2,
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Table 2 Basic information of buildings

AR 4R/ m? SIZEZ A/ m
— R TI 120. 66 0.52 3.0
— == T 139.52 0.59 4.6
ZEB R 201. 69 0.50 7.4
FrifE BRAE — 0. 80 —
#£3 FEMBHEEER
Table 3 Insulation board paving area /m?
AR R0 BN i T
—ZFETN 146. 61 120. 66 146. 61
— 2R T 132. 46 139. 52 107.55
)RR T 143. 06 201. 69 117.43
R4 BEHEEGE
Table 4 Building window to wall ratio
AT : B
3 B[4 7R [}
— 2RI 0. 34 0.28 0.08 0.18
— 2R T 0.32 0.24 0.08 0.03
TEYRN 0.29 0.32 0.32 0.32
bR FR A 0. 40 0.45 0.45 0.45
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Fig. 2 Energy consumption simulation results
M 2 G, W LORR 1 R 2 £52R, %
RHI2JZES +12A +5 WAEIT 6 i, S REAE ]

BT R FH 38 UZ SN 7 B 7 A (R SR RE AR . DI
M2 JES5 +12A +5 RSP I G RSP R G0 1A
IR RERICR B4, X HEASE A 2 ~ 580 16 W75 Y,
W& Pl AR R BE R3S I, S REFE B W PR AR, 4%
HBEFERF IR 2B B IR R] . AT 2 AR 3 REFE
FHZEROR, e T 3 e S 5 AR 1 RE R ST A REFE 22
SRR, A 20 mm J5 IR S G O it A4 R AT A SRR
FERMEI D5 BEAE DRt AR BRI, SUREAE TS
SRRk, R RARLERRIE . X R 9 | A



38 &

|

10, RIZREFEFEMCHT W, 150 B = To0 £ IR B A Ak B X
TALIT AR s T REREAT HEAE . &3 ATE T, A
T2~ 9 | AL 10 ~ 57 16 BEh 2K HEA B XK p
Bodute, H=Matsip CREFEh Zeph B2 T L EA
AR DA A, SRS A 57 R A R

ST e 7 et
553K % REAE PRI Y
60000 -
| -m TR
500001 —o— AR
—~ I —A— T ER T
= 40000 |-
= L
=
5 30000 |
& I
2
EE 20000
10000 |
0

3 BEFsERTAML

Fig. 3 Total building energy consumption change curve
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Fig. 4 Regression analysis results
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Table 5 Regression parameters
ML a b c R - square
—JZ2 =T - 4201 -6913 56410 0. 9965
— 2R T -3408 - 4060 37930 0. 9972
ZEYET - 4264 -5236 48020 0. 9976
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Fig. 5 Building energy consumption relationship curve
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