B B1IH
2016 4£ 11 A

B A LA 4

Journal of Chinese Agricultural Mechanization

Nov.

Vol. 37 No. 11

2016

DOI: 10.13733/j. jeam. issn, 2095-5553. 2016. 11. 035

AR EEEF KA EZREZEHAFRERE

$é$1,2,3’ %%%l,z,l%’ ?,ﬁ%ﬁ‘_‘t’ Eéﬁﬁ—_\l,Z,B’ %g%zl

(1. ZMEBTKRFARERSAEH R P L, 2H7,730050;
2. HNAAYHEES KHBEIMIBRATRLRE, 2 M1i7,730050;
3. PaJLARBR R X B AR U R QU o0, 2 M 77, 7300505
4. FEBERMEBEBIH, S M ,510640)

RE:-FURFANEELERBRNBARZGVTHRBAN —TERZL, FARABRIUBHATNERGEF LARH N X
MFRABEEERENENREMEYEFEE KP4 EERE AR ARAEEIIRBER. B — LR X
mERMSRENFERFRAGEEEA. RRTHBENNEBAMNZRANEE BEFEBEIGTANSKHE, FdENEF
EHARENLRIATHN. EREV . EXRERBBEEN 16 2CHEGT . AEERNITHEHEE . FHEHEE
SHEHERUREEFSACHMIIC, REBHENBEN 8K, TRASKMAEN 0. 28m/s; BB K AR K ERNER
BESESAFRKEEMRREENO TRELR.

XA KHEB RN BH BIFERE
PESAEF . TKOI+9  IWIRIAM/:A T4 S:2095-5553 (2016) 11-0161-05

FE&V, BRE, FHE, £4%, BR. FRNGEBAKXKHAEENRBEARRE KR FERILER, 2016,
37(11): 161~165

Li Jinping, Zhen Xiaofei, Li Xiuzhen, Cui Weidong, Dong Ti. Experimental study on indoor thermal environment of active

solar heating in new rural residential construction [J]. Journal of Chinese Agricultural Mechanization, 2016, 37 (11);

161~165

0 5l

MEREFRNBRABKEHMARAEEK
FHRE AMIBRBERFENZARINE, FE
RN JE AL B SUIF 06 9 5 00 B KR B T T R
BHEFEHMRBTR. FE¥EEXETAKHRERA
FiE BB . KRAMMKS, B#EHARE KKK HEE
HRARGEMRERATEETHRRAENEREY
H,MELXEZARFRORE, ZUZTAREN
WR—-EWL, MHEANBERARAKBEEHMAR
MEARFEFRELD, T X EFEE A RIFRER
ERBAMNBTERE, X2BmM AN L
R .

HEBMKHEEHEBRFTRNBEEEREN
PR AR BEARSERETTHE, AXEH
AREMXH#T THRGLRN LR, AFRNER
ERRFRH BB EMARBIKRE.

i)

W BH.20064E7 R 14 B BEHE.20164E£8 A 17 H

1 RE

1.1 ABEH

RS TREE KRN, BK 1 385m, K&
BREHVESE.ARBRALE FFHKES.3C, &
RAEBARBELSMDORD, kRAHFANERE
B —N 3m, BRERA N 117m? , SMEHEMN N T
MR R 15mm B ¥ . 370mm B L5 . 15mm 7
BOIEEERRABCH 1. 21W/(m? « °C), YHi kM
BAZXAMURERPEIBIA T IRE.
M-HEBERABITHEREENXBER, SMEI
60mm $ 48 B % 0 HE A7 4R 15 Ab B, 2 38 4b B /5 9 358 4K
EHAEBH0.35W/(m? « C);ERERPRBEE
Ak b IE 245 U8 K BH BB Bk R BB 44, JB 8K FH AE
FHRBEFRN, KHEETHRBREWE 1 iR, K
FEEEFHERAEM BT HFXNKRIEMHMERK
AP HOKBETE .

«ReWH . BEREGFHEAESTN B (2015DFA60460) ; % 863 i R B (2014 AA052801) ; T & B A B X 4 (1508RJZA051) ; 2 MHE T K
TR A AT R7(Q201101) ; Hit 4 B AN %24 T H (1508RIYA097) s H T 45 B4 4 ¥ Bt JE H 4E Q) 57 A A4 B 453 R07 (09—059001)
B E.ZLV . B7TEE . FTEPTA B . B2 . M2 ARFTEYERTELBERESK . E-mail. 2xf283386515@163. com



R R

2016 ¢

A1,
WL_—': 4 3k
5

7

]

e

=

1 XPEEEIHERETER

Fig. 1 Schematic diagram of solar and boiler

complementary system
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Fig. 2 Measured building and measure spots
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Tab. 1 Test parameters and instruments
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ERINEE P2k § Pt100 B /¥ f5 R 5% BE.—50~120C, 8 HE .A%K,+0.15C
. BEME: —40~120C K. £0.3C;

EHEE STH—TW2—RHT10AP2S0 i B fF A5 i% 58 B 0~ 100% REL M , 2% RH

KRB AR RAE _ i BA&.0~2 000W/m’ Mg 2%

KIHEHERE TBQ—Z BaEAR R 8. 963uV/(W+ m™?%)

ERESRE YGC—RMFS # & K3 15 58 B/ .0~5m/s, K H . 0. 01lm/s

BmRE TR ST61 5P RAY B —40~650C HgE . £0.5%

BHRE KRR E T B —30~20C . BE.+£0.1C

RBFRESEE TGT300kg HLIREFFE B .0.2~300kg, HBF . 0. 2kg
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2015 1 A 19 H~2 A 23 H#ATLWF bk
B, WP BN E N IRIE R = SNSOR A K BA 3R 5t
SREE, I R IR R & L Agilent 34970A B R
10s BEIRAEIE T, 8:00~24:00 i F&r #M il 38 1%
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Fig. 3 Solar radiation intensity of 45° slope facing south
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Fig. 4 Temperature of outdoor and indoor measure spots
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Fig. 5 Indoor vertical temperature distribution and

mean radiant temperature
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Tab. 2 Analyses results of data

bRiE P& WEE R EE
wE A¥Bs BB

HEg R B

T. 0.663 0,387 1.629E—176 0.154 1 —0.039 5 9,141

R*J30.663, AR ZE BT RN 66.3%, A Lk
PEENE 7 R AR B AR MEIR 2208 0. 387, T EHEH N Z R
SEFHAMBSKAFORKBEEZRAEHEAER
EWHEEHEZ;PEZE/NT0.05, ANEEENSRE
HERWEEHZR HNAFEREENREBPEREK
PR 0.154 1, RABRAHKBEEAT 1C, ZEHE
EAR0.15CREIT R 8 R —0.039 5, KR ESH
BESHEEIC,ZENRETHEA 0.04C, FTLUEH,
HEFMERIRE, BR A ROKRE 5 = 4ME B A bt
ZERNEEREWER, ZNREBESH #OKRENFH
BHAE.
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Fig. 7 Indoor air velocity
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Experimental study on indoor thermal environment of active solar heating
in new rural residential construction
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Abstract: Solving the problem of the new rural residential heating in winter is a technical barrier of green energy-saving building. This paper
was studied the experimental comparison of two same toward the size of the new rural residential building indoor air temperature and mean ra-
diant temperature in Minqgin County of Gansu Province; one of the exterior wall insulation alteration and the use active solar heating technolo-
gy, and the other was without any modification of the original new rural residential building. The temperature vertical distribution and air ve-
locity in building was monitored constantly in the experiment, and the relationship between indoor temperature and related factors was ana-
lyzed. The experimental result indicated that under the condition of the lowest ambient temperature of — 16. 2°C, reconstructive of the
building’s indoor average temperature, the mean radiant temperature were higher than the unreformed of the construction of 5. 4°C and 3. 3°C,
the reconstructive building indoor humidity of 58%, indoor air velocity was 0. 28m/s, and obtained binary linear relations between the indoor
temperature when the solar energy hot water heating and radiator hot water temperature and ambient temperature,

Keywords: solar energy; rural building; thermal environment; heating



