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Abstract
winter in Xinjiang, through the establishment of solar energy active-passive phase change thermal-storage wall (hereinafter referred to as new

In order to solve the problems of low temperature, high humidity and low production efficiency of crops of sunlight greenhouse in

wall) and field test,the improvement effect of this wall on the indoor thermal environment and crop growth were discussed.The results showed
that the new wall could not only effectively improve the indoor air temperature during shed-opening period, but it could also effectively improve
the indoor air temperature during shed-closing period.With the increase of time,the improvement effect was more obvious.The duration of soil
temperature rise in the ordinary wall solar greenhouse reduced 3 hours than that in the new wall solar greenhouse ,the peak value of indoor air
temperature decreased 1.06 “C.The net photosynthetic rate of leaves increased by 28.14% on average, the average plant height increased by

26. 07% ,the maximum stem diameter increased by 44.21% ,and the total yield increased by 28.0%.
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Fig.4 Comparison of indoor soil temperature between solar energy active-passive thermal-storage wall greenhouse and ordinary wall sunlight

greenhouse

AN, K BHAE 32— 4 8 20R 28 2 FAGE MR IR 28 3 PN R
JE b TS A T et i g AT 3 G, L TR [
B R PHAE T - 9 3 ORI 2 2 P IR R 3 1) - R
10: 30 L BEIT 4R T, 18:30 5 B e KA, h26.54 C 5 %38
SRR A Y R 12:30 R4 TR, 17:30 3K 3 i KME
(25.48 °C) K PHRE 32 - 1l 3l UM A2 38 P AR R 3 110 + 0
HREIT UG LTS (] 2 b, W (EL BRI AR AT L b, b THRp2E
M)A % 3 h,
23 KHgE-HIXEETEABENBERERKNZ
M M5 AT Y FERE K 40~90 d, K PHAE -8l 3h XM
AR PR AR % AR e v T R A OB S R EL
BB IR TR A3, 2 16 T 2 7 i ok v ) 22 (B A 2 3
BRI TEER 40 d I, R BARE 35 - Bl sl 20N A8 # Bl
PR A bR o 55.84 em, T 4585 16 55 1A il %5 (49.70 em)
$m 1 6.14 em; FEEH 80 d I, K BHAE 32 - Bl gh A A2 24
S AR 3 A AR o D 15714 e, 5 5 35 (AR T 25 btk v
107.94 cm, BTN, K FHAE 3 - sl 2R 25 P
AR 28 - Rk s Bt A A H OB IR  s 26.07%

—— FAEIRPRE Plant height of new wall
—o— -Lif3E APk Plant height of ordinary wall
FAIEARZEH Stem thickness of new wall

180 ¢ —A— 3K A Stem thickness of ordinary wall -ll. 4
g 12 8
f 140 ]
) L0 ¢
1) 2
= 100 F 0.8 =
g g
n& 0.6 &
Al 60 m
* 0.4
20 . . . . 0.2
40 50 60 70 80 90
AFiE] Time /| d
B S5 KEsE-#HHNETEMEMEEMLT@EEEERERE
EMk B

Fig.5 Comparison of plant height and stem thickness of tomato
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greenhouse and ordinary wall sunlight greenhouse
VEPIZEHLE R AL KA DR 5 — N6 . N
S5 AT LAF 7RI 330 18] 0K B RE T - 9l 3l U 728 25 P AL



50 % 23

REIE KM E-BHXBEERERTBEERARE T ERRGY R 197

WY)W e T R ORI % . Hih, 40,50,
60 dRpHT AL A H OG22 9 7 i 22 Al 4 1 H OBl =
Ar5EEn 44.21% 42.81% .26.51%, 70 d LLf5,2 PN RER =
A =S R 2 (L8N , R K BH fE 5 -1 sl s URH AR 35 34
Sl = A 2R LA T R H OB R,
15. 34% 14.44%F11 9.40% , 5¢ FLIELIA, w] BB 3 A il B2 72
Thies, 38 RIS 5 5K A PR g il /D, DA T 3 #5383 A A B
At -l A 3 AR R A I T B AR AR, Bl (i
24> B = A =S ML 22 (2 I o

24 AMREEF-WHXBALEETREEXIFMITFSEALGE
RN 5N E ERETE RS R 10:00—12:00 #E17. MK
6 AT LU Y, ik T3l B 0~ 600 wmol/ (m” « s) i,
K BRI RE = - W sl ML 2 i A 2 5 e A A Dl 2 7
BRI G HAR(P,) 2857 AN B3 (BB BEE L ) T vy T 22
W AR Ml 3l B R 800 pmol/ (m” - s)
JA R FHAE 3 - P AL & Pm (R IR 2 i ol &R
SR HOLIR = AA e B 25 5, B (R R i 28.14%
R R RN, KB RE 3 -1l sh O AL 2 AR R = 1l
FIGEILE 18 RIS IR B AR T (2 2 T iRk oL A
A

25 KMHgEE-HIAEEEAEENBER"ENR
e AP 7 AT Y RBHAE B - sh U S 2 P IR 2 1
Fe H P B AL B HE il A A H O 22 , KB AE 32 -9k
B R AR 2 PRI MR 2 3 e g H ™ 4 133.02kg, 87

1.327.19 ke 3 03 A H OG22 i fgms H =iy 114.64 kg,
B 1036.79 kg KBHAE E-#8h =R 2 i (KR =
B B R R HOGIR = 525 28.0% ., BLAh, B AR
PROR FHBE 3 - s MR 2 P i T AL H O T 3 SR 5
A RIS o R PR B 3 - 9l 3 S OR A & P R 2278 3 H 25
FOT AR SR, H =i 0.69 kesd 5 HFRUCR S AN,
HP g 1.04 ke s 50l b Al 2 5 — OR SR A e 4 A
10 H o KBHAE T - Bl O AZ 3 i A m] L Je 2R S0 A I
JE# 12 d,

—o— FAUEA New wall
—8— @35k Ordinary wall

Net photosynthetic rate [l umol/(m?-s)

olﬁ 200 800 1200 1600 2000 2400 2800

X2 Fi@2 %A Photon flux density Il umol/(m?-s)
B 6 KAPAREE-HHXBEEAEFEREMEEREEEEM
Mt SRR L
Fig.6 Comparison of net photosynthetic rate of tomato leaves
between solar energy active-passive thermal-storage wall

greenhouse and ordinary wall greenhouse

160
2 B -EEMARE HRE Ordinary wall sunlight greenhouse
) B #HABEIKE HRE New wall sunlight greenhouse
s 120
3
t=
Gy
=]
= 80
o
2
-
ol e
18
e
O el w (=) wy o o~ <r el o~ (=2 — o~ o =) o0 (=] -t o — el o0 (= — o (=2} — (e} o o — =z
AR EELRELEEASA LS L LELELEEEELELEES
(‘LA = = = == == == = = = e} e} v a) w v v v v v a) v v O O \E = o O g s
(=1} o (=) (=} (=} (- [} (=) (=) (=} (=1} (=} -3 (=) o (=1} (=} (=1} (=} (=] (=] o= (=1} (=1} (=1} (=] (=] (=} (=1} (=} [}

B # Date

E7 KPRgEE-HHIXETEAEEEENEBEEEERH "SR

Fig.7 Comparison of tomato yield between solar energy active-passive thermal-storage wall greenhouse and ordinary wall greenhouse
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Table 1 Effects of heat storage wall on the nutritional quality of toma-

to
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132! Wad ek Ve i xaR
Treatment Soluble Soluble V. content Lycopene
reatmen sugar solids con- mg/ kg content
content /%  tent // % mg/ kg
EHEA Heat storage wall — 2.92 a 478 a 17.87 a 144 a
TEEE AR Ordinary wall 2.90 a 4.80 a 1791 a 144 a

T [FIBIAHIRNG FREoR 22 57 8.3 (P>0.05)
Note : The same lowercase letter in the same column indicated no signifi-

cant difference (P>0.05)
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