BATE B2 IR AP K FZ WA R0 Vol. 47 No. 2

2019 4 2 A Journal of Northwest A&F University(Nat. Sci. Ed.) Feb. 2019
[0 2% M RRCPF ] - 2018-07-30 1712 DOI:10. 13207/j. enki. jnwafu, 2019. 02, 018

R 2% H B ok - http: //kns. enki. net/kems/detail/61. 1390. S. 20180730. 1711. 036. html

HXABRERERBFERESAEERAR
KR R AR AT

(U IZRERAFEBE a AT HITEIT b AW B AR P L ILAR FFR 2501005
2 INRRA K a [l EFE5 TR BE b KA LA TRESZBE IR #8492 271018)

[# ZE] [EMY XN AGREGEERA ARSI E ST O v k#1555 0ORAE 48 gt Bk i . K7
BY A FINRELRIABIRZEN 0 TR E GRS 0.1,1.1,2. 1,3, 1 A 4. 1 m 4b e i i 2 )5 4% 0. 1 m 4b
PEE M L e E 2015 4 AT B — 5 R AR K .78 18:00 EH/H 06:00, 43 FF 1 h 1 J5 5% 4% 0 55 10 3050 2 A A 48 5
T A5 T o T R 8 A 2 B 2 R AR ME L S B P T R A I B o DA S g T = (T A B R Bl A A OO D IR
J5 B AN [ o B A AL S O R 2 A 0GR b TR B S S TR BE = IR DG R D S B PR R S i e T = ]
R E RS . (45 R]Y W R 8] 5 5k B3R & i B AL B A [R) HR /5 35 3 & v 28 Ak L J5 B v B 304 & 32 ¥
PGSR JG TP A 5 8% F FCH G B W 1 22 5 3% P A B R 0 2 5 JE IR 2400 Z T = T RN 2400 Z
JE VGt T 9L U 35 5t TR =2 () A R B S 5 S R Y AR S B R B O R R HL (B 14, 206, BRRIR
V) J 3385 b T A A AR A B AR [) HL K T 5 35 AR A G AR AL S Sk G N R B TR B M Y £ 5 S R R IR T T
TEEE b T A S B AR S AR R F B R 306 5 5 S N RS B T B SO o S B B R Ll R 25. 5%,
L4510 J5 5 e BE L5 S [m) e B 35 A a3 el 5 i AN [ v B AR a5 S itk v B K i AV A 199 592 I D 2 S i i et AR 1Y 4
Z¢, J B A A R O B 1Y 5 ) R A v L S R ORI s R B R AR E B LT R 0 RS R Al .

[XgiR] AAREREEHFERSSHREITHR I

[(FESZES] S625.1 [XEkFRER] A [xEHS] 1671-9387(2019)02-0144-11

Unsteady heat conduction characteristics of back wall of
solar greenhouse at night
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Abstract :[Objective) This study investigated the characteristics of unsteady heat conduction of the
back wall of solar greenhouse at night to provide basis for improving the heat-releasing ability of back wall.
[Method]) In the test greenhouse in Tai’an,Shandong, test points were set up at 0.1,1.1,2.1,3.1,and 4. 1
m on the back wall and at ground 0. 1 m away from the back wall. The temperature and heat flow density of
each test point were measured every 1 hour from 18:00 to 06:00 of the following day on a sunny day and a
cloudy day in winter,2015. The change rate of temperature at each test point, the integral value of heat flow

density,the internal heat transfer of the back wall,and the heat flow between the back wall and the ground
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were calculated. The relationship between heat storage and heat-releasing volume at different heights of
back wall, the relationship between the ground temperature and the back wall temperature, the internal
heat transfer of the back wall,and the heat flow between the back wall and the ground surface were stud-
ied. [Result] The variations of heat storage in the middle and upper parts of the back wall were basically
the same and larger than that in the lower part during sunny night. The heat-releasing volumes of the mid-
dle and upper parts of the back wall firstly decreased gradually and then tended to be steady. The tempera-
ture of the back wall was higher than the ground temperature before midnight and lower than that after
midnight,and there was heat flow between the back wall and the ground. The internal heat migration flow
from the middle and upper parts to the lower part was 14. 2% of the total heat-releasing volume of the back
wall. The variations of heat storage in the middle and upper parts of the back wall during cloudy night were
basically the same and larger than that in lower part,the heat-releasing volume increased gradually from
the upper part to the lower part, and the temperature of the back wall was lower than that of the ground.
The heat flow volume during cloudy night from the back wall to the ground was 3% of the total heat-relea-
sing volume of the back wall,and the internal heat migration flow from the middle and upper parts to the
lower part was 25. 5% of the total heat-releasing volume of the back wall. [Conclusion] The heat-releasing
volumes at different heights of the back wall are affected by the wall height,and heat storages at different
heights of the back wall. The effect of the wall height is existing in the whole heat-releasing process,and
the effect of heat storage of the back wall is mainly at early period. There is heat migration flow of internal
back wall.

Key words: solar greenhouse; greenhouse back wall;unsteady heat conduction;heat migration flow
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Table 1 Relationship between temperature variations at test points on back wall and time at sunny night
DS W5 bR AR FEOTE T £ U PR SR
Test point Fitting function Derivative equation Test point Fitting function Derivative equation
P, y=0.01122—0. 46x+17 ' =0.0222—0. 46 P, y=0.02422—0.83x+19 ' =0.0482x—0. 83
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P; y=0.02822—0.932+20 3y =0.0562—0.93
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Note:In functions y on behalf of temperature,x on behalf of time. Table 3 is same.
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Table 2 Integral values of heat flow density at test points on bank wall at sunny night
M K3 5 BRI IHE IR RSNk e A
Test point Fitting function Integral value Test point Fitting function Integral value
P, y=—0.0062*+1.1x+15 285 P, y=0.066x>—1,1x+25 261
P, y=0.06922—1.3x+29 297 Ps y=0.0452>—0.75x+17 177
P, y=0.0572>—1.1x+29 309
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Note:In functions,y is heat flow density and x is time. The same for Table 4.
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Table 3 Relationship between temperature variations at test points on back wall and time at cloudy night
RS A BR B SO P L4 bR L SRR
Test point Fitting function Derivative equation Test point Fitting function Derivative equation
P, y=0.004 722 —0.26x+14 ¥ =0.009 4z—0. 26 P, y=0.007 122—0.34x+14 3y =0.014 22—0. 34
P, y=0.007 622—0.35x+15 y/=0.015 22—0. 35 Ps y=0.008 0x2—0.37x+13 y'=0.016 0x—0. 37
P; y=0.007 522—0.37x+14 y'=0.015 0x—0. 37
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Table 4 Integral values of heat flow density at test points on bank wall at cloudy night
B W bR R FRAME A 5 R AL B E
Test point Fitting function Integral value Test point Fitting function Integral value
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Ps y=—0.016x%+0.47x+10 158
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