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Fig. 1 Floor plan of new building No.1 and traditional room

No.2 measuring point(mm )
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Fig. 2 Comparison of new and traditional residential indoor

and outdoor temperature

90
e EAMERREE

o ERBRIT I
o B AR

MR /%

20 L L L L L L L L L L L
P O TN AN AR AENITN RIS D
S .90 Q0 Q.0 8O0 0 Q0 Q.S
IR\ IR GEN N
I 2]
K3 o RE = NI X L
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and outdoor relative humidity

H & 2 &3 AT B R R T % N A S
A 23.1 C, AR E R 52.1% , &8
JE F B 43 R 24.4 °C .57.8% , B ARl 22.2 C.
442%  fEm RE T2 N EEEFHMHEN
21.1 °C, FHXHR B S-YI(E N 58.7% , I8 fe i 6
22.7 °C.63.6% , FAREH K 19.7 °C.50.4%,

i & 4 & 5 AT RN A5 58 R % T T THE 00:00~
06:22 kb FEHPIRE , 06:22~24:00 40 THT IR, &
JTH — EA T PR B R & T T T4E 00:00~
05:31,22:24~24:00 Ab T AR A, 05:31~22:24 4k
FHT IR A B a8 )RR % 78 00:00~05:58 . 22:25~
24:00 4b F R HPIRAS , 05:58~22:25 4 T IR .
i LT UUE W, R 5 R T R LU D & T
AL 2 °C, [, = A2 SR e (i 1 BLAE 2
15:00, 2 [ J 5 N 25 SR BEAE 2 TR T TR 0
o B BLAE 24 15:00, 111 7% G0 R s 7E 1 1 845 Bl
T N A S RE s E H BAE LY 16:00, 3 1 £ ER

— R o 1T
1____][[);_‘—,:;%2 0-3%|7J‘J I-TJ}F

TFRARAS

0 e e__.=

SIS IS
ASRNSENSENSP R\ N NP RN N
F P FEE I FETF A A
N2
K4 ALGRIETTE TR
Fig. 4 Switch state of traditional residential

doors and windows



930 XK [H

R 404

1 0-KH] 1-4THF
" |
2 :
K |
N :
0 L - - - i p ' -
05:31 05:58 2224

P P T T T T T T ®

SIESEOEOEIOEOROEOROIOIRN

PP R EE TP
e

K5 Rt R TE IR

Fig. 5 Switch state of new residential doors and windows

B B B A DA SR B SE R . T A B IR
JEENAREH BT HERE. LT RE
& 50 B 13 B4 A, SCRB A LG A2 19 R AR v R
FELR AT T LR BT
? RESENMNIERENHE
21 EREIHTERE

IRJ2 A 22 1Y 3228 oy 0] A 4 Bib == F ke s % 4
%2 i A A 5 N R B T X B T B A S
T34 R R RERETT B A VR B . KR A
LR R, T A REE XA TS0 A
BRG], A 75 %) 46 2 2R 2 Tl 8 1) SRt AN AR )
VFZ AR PN &7 18 W R BRI FE R 14~15 C. FrifE
T G2 T A AR % Y R BB P B B B I
K16 C7,
22 EIMTEIERE

T A R B AR S92 U8 = 5, 2 AT 74 R X
BIEE 2 X, B BRESECK 2323~3575 h, 821K
F R BHBE AT A 1623 42 ¢ AR, K BH R IR
Gy A AR P AR AR, PEER AR L 7200 MJ/m . [R]
A% X 23 SRR, 2R SR RKR B i/ A5 K B
8 S RN A S D B S X BT 245 A 1 AR B 5 i
P i — e L X 5 B AR A [l ) 1) 38 Ah 25
L RE AR A AN, BE A% T v Aff S Il >4 M 1) A
A R T IR 8 (0 50 B BBl B 25 4 ) A BEbE . ORI =
AR A & A s A e A 4 A AN )
lia] [l 47 235 4 Jifr 32 2 9 =2 AN APE T . PR T K BH s S
32 A BHT7 L AR TR PH 5 BE A I s2 e, T L BB 4 254
12 AN T B S ) B DA G . BAMER AR

55 B A 23 AR R AR B B A R A T A
S5 b THT S A A S 0k R 9P 5 4 9 i AR L
T RIS AL Sh R A SO B S B AV

ARG SCHR [ 11 ], A [ ) 1) [ 97 254 3 S b 2t

il

+
tsd:te"'qs qr_& (1)
«a, o,
A, o, o, — BRI E M E S A R

BE,Cs q, « g —— 54 403 1 i W s i b i s
S5 S A K BH 4 S A, W g, —— A U
SRR AR B, Wim®s o, ——HPMBE T B R 8L,
B 23.0 W/(m?-K) 5 Bl 30 45 #4 41 3 11 X6F BH 6 A i e
FH 0.7,

PARCSE BT R0, i X SR B2 3 Kl 196 4,
R MR SR AE BRI IX & = H 12 H
22 HANFESHm B a5 =R AR, 12 4 22 H
R O BH 8 B A AR R A AE B (IR, A R TS 3 (H 8
JE 1 ) B ARG TR Bl 2 S B E 2 i RRE R BE 3
R, RS B B I 0 3 K, 45 A PR A 1
JEMSA R, 7540, 12 A 22 H 44 KM H BB
AR 1R, i H A8 K IR S5 3 i B
AMLAPE 12 H 22 H, K4 BT 4 ] ) A% =
SMNFAIRETTE R 1 i, R, TR SER
SEMR AN [ 5 [ L4 45 4 28 AR G TR BE 28 R,
Horpg i, Hee R0 21.6 °C, bl Ak, He
e LA -3.8 C, R ESNEATREN Tradtm
2], Hodg KA 4391k 3.57 F1 12,73 °C, v] WL g% oK
PH 8 S A5 40 e R e/ . BAMNE AR E B
AR i 2 A, e 1) A [ 7 2 J30) A Sk, G v i o R 25 A
K, ATk 40 CLL L
23 EIMEEREMNERAFHRIE

R —EWIHO T, BB S A
B PE T 2 NHEE, — MU, 5 —
AR AP S5 A8 X AP AR Ak g Rz o A T S
PR AN, s Ah s AR B R BH 4 5 B A
KARRELL 24 h HFAR . S &R RIK 2
JEIAAR AR R AR AL BEALAY ASEL Y. PRk, AL
PGB R I 0K 2 4% i M0 o il 4 3238 R AT B
JEL 0 BRI

t(1)=A,+ Y A, sin(nwr +¢,) (2)
n=1



41 MG REE: FH I DCRAT T IREE A ORIR BOE PA THEREFY 931

F1 AEEMXEZHEREITSEEMEIIMNEGRE

Table 1 Hourly outdoor sol-air temperature and air temperature in winter solstice in Da Qaidam area
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Table 2 Configuration and thermal parameters of adobe wall before and after insulation renovation
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before and after insulation renovation

ok i<l IR FER [ /h
rad HOERT s doERT sl)s
1 /12 307 369.1 1239 13.70
2 /6 1212 16642  9.02 9.53
3 /4 3554 51546 743 7.71
4 /3 886.3 132040  0.46 0.64
5 5m/12 1986.8 30021.0  0.99 1.12
6 w2 41254  62788.0 1.29 1.39

4 IEERAEMARMRE RS

TEJEIPESMAE T, 38 5 45 R 28 A 0 2 i
A LR 2 7RO 1) th T A M LR A iR
HENZTRE T RO, il oy 4 € s
B0 2 22 P i A 2k R 5 2) vl T AN I sl Bl
P48 R PN 3R T B AT U Bl T 5 A R R B
SR IR S 0k, R 24 e i 22 R AT TS AT SR A5
L7 2350 11 R AR

TERSE L AT i a1 BE A A 12 5 ik
S BE A F 3 ) PR B AR 4 8 2 e e 2 el e
N R SR 6, -

N
— aA
0.=t,- g L,—t,— %; U“” : sin(a)nT +o, - 1#}”) (8)

i

yn

A, K ——HBERBIHPZ5 M B R B, W/ (- °C) 5
t, ——ENMER BRI, C; o, — n B IEZ )

ANMERIRIARAL , rad

SR PR I T 1 AR A PR A YT AR A e el S
- ER555 A () 6 ] 9 ARG I A DA S T 9B B iR EE
B 7 8 Fias o M7 mT %1, i AN [R5 ) 37 )
IR B 8 B i AN [) A PR 455 1] - 34 2 AR Ry
B [A] 40.09 W/m®, 45 P [A] 50.89.51.11 W/m’, dt.[7]
K 55.8 W/m®, - BRI ORI G J 45 5 1] P-4 2 A
PO AR 10.36 W/m?, 45 P11 13.15.13.21 W/m?,
dtia] 14.42 Wim®, PRIECEE 5 B SIS 2R VY (R .
At R PRAIRGE L 4 BRER Ik /D T 37.74.37.91.29.73
41.38 W/m*, £ i 208 Je 1) A B0 55 A 1 1 2 S I
AAR KA/, B 35k AR B A AR | LU A - BRI A
THERIKF 74% ., RIS, IFE LR RAEL T BT
TOLF , B FAS TR 1) oK PH AR IR A A3 44, TS ie & £
PRI 2 S A, B M 138 B 2K R B G A
A2 28% , 71 P AN (1) 2 s 2k R 45 b A% R A

SN2 8.8% .8.4%.
60

SSVW
) SOW

g 454 :
é4ow
235+

F30F = MR e Bece N
£ os| e TERHTN o BOEHIDLT
& - LI A OSSR )
g 200 v PR v BOEREE
15}(::‘:3 FEF XX EZZEZETTET T T I TITS
104AAAAAAAALAAAALAA-AAAAAAALA
5

TP FEE QPG E A
21

K7 IS G O RS AR X

Fig. 7 Comparison of heat loss before and after insulation
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STUDY ON THERMAL PERFORMANCE OF INSULATION
RENOVATION FOR ADOBE WALL IN QINGHAI REGION OF CHINA

Sang Pengfei', Xie Jingchao', Liu Jiaping', Liu Dehui’, Wang Jianping’

(1. College of Architecture and Civil Engineering , Beijing University of Technology , Beijing 100124, China;

2. Beijing Urban Construction Design & Development Group Co. , Limited, Beijing 100037, China;

3. College of Architecture and Civil Engineering , Qinghai Nationalities University , Xining 810007, China;
4. Naval Institute of Engineering Design and Research, PLA, Beijing 100070, China)

Abstract: With the climate conditions in northwest Qinghai and the characteristics of local rural adobe buildings, the

harmonic Fourier series to express the outdoor sol-air temperature function is adopted as outside boundary conditions for

wall thermal analysis. Based on the theory of wall thermal system, time lag and decrement factor of the adobe wall before

and after the thermal insulation renovation are calculated with Matlab. The net heat loss of the wall and the inner surface

fluctuation temperature are calculated by the harmonic reaction method. The results show that the heat loss of the wall is

reduced to a greatly extent after the insulation renovation, and the energy saving rate of the wall reaches up to 74% and

the inner surface temperature has an increase from 3.4-4.7 C, which not only improves the indoor radiation field

temperature, but also makes the indoor radiation field be more uniform, thus increasing the thermal comfort of the

interior personnel. At the same time, the research and analysis for our new residential design provides a quantitative

basis and scientific understanding.

Keywords: thermal insulation; sol-temperature ; time lag; decrement factor; rural adobe buildings



