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Effects of Photovoltaic Curtain Wall on Balcony Microclimate and the Growth of Watermelon
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Abstract
wang No.1” watermelon variety was taken as test materials and cultivated in the planting box of balcony.And the balcony microclimate and the
quality, appearance of watermelon were analyzed.[ Result] Under sunny conditions, the temperature of indoor balcony was 23.7-32.2 °C, the
relative humidity was 28.8%—49.2%, the concentration of CO, was 329.2-348.5 mg/L, and the average transmittance of photovoltaic curtain
wall was 46.4%.Under cloudy conditions, the temperature of indoor balcony was 23.2-26.1 °C , the relative humidity was 43.7%-52.1%, and
the concentration of CO, was 330.9-345.5 mg/L. From 09:00 to 11:30, the chlorophyll content in watermelon leaves increased with the rise
of light intensity. When the light intensity was 44 300 Ix, the chlorophyll content in watermelon leaves reached the maximum(42.5 mg/g).The

(1.Solar Energy Research Institute, Yunnan Normal University, Kunming,

[ Objective ] To study the effects of photovoltaic curtain wall on balcony microclimate and watermelon’ s growth. [ Method ] “ Tian-

quality and appearance of watermelon were measured.The measurement results showed that the maximum single fruit mass was 2.61 kg, and the
longitudinal and traverse diameter of watermelon fruit were 15.57 and 14.64 cm, respectively. [ Conclusion ] The watermelon could grow and

fruit successfully under the microclimate of photovoltaic curtain wall.
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Table 1 Accuracy and range of measuring devices
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No. Name of devices Type Range Accuracy

1 KBHAR SRR TBQ-2 0~2 000 W/m’ +2% W/m’

2 TR IR AX THI2R-EX 0~100% +2%

3 CO, feidds JXBS-7001 0~5 000 mg/L. +50 pl/L

4 G SR B A GLZ-C 0~200 000 Ix 2%

5 - 2N RYNY-128 -9.9~199.9 SPAD +1.0 SPAD

6 L KA YH-400A 0~5000 g £(0.1~03) g

7 RN DL9010B 0~3 cm +1.1 mm

L3 WEMBSAZE SN 2045 8 181 (2019 BENRZINEE D EHEIEAR —F B 1 Oy R4

F£5 720 H~7H 25 H) by 10 d 05 R A RS
To 4K 24 h, A% 30 min J5E FH & 2= N CE SN A
XHRRE (CO, W, X AR ] AR B0 F) A ] e 220 31555734
R BB 10 min 5 A BH R A I (L K BRI R A HE DR
TR SR TFHF RYNY =128 mhg 28, )\ 09:00 3] 11:30
F:0 30 min 5 BH 5 PG I R A It 28 35 it 6P ARLTR) 4 76 T
Rl = AR A U5 €7 Tk e 0 BT 1 3 O i}
JRGE G BERE S5 d A L AR e P e, B3
W)\ in O L E SN A F e SO 87 v il g

1.4 HUEGIT 544 {1 Origin 8.5 il Excel 2010 %R {4:%F
RSB IEA T2 5 4T

2 #R55H

2.1 PAEBRETW. — KBS, B RABH R T

—=— FRE Indoor temperature

Mr
30F
26+

2t

7% % Temperature || ‘C

BFIA] Time

EREN PN PN
Note :a.Sunny days ;b.Cloudy days

HFFBAEENAMEEE ) H A2, & 1a fs, B R 5%
PEFE NS EIME2ZEEK,08:00—12.:00 ] B FH & % i
FE R TR R, F AN TR . 12:30 =4
TN 25.0 CHE, 28 IR PR 32.2 CAYIE(E , 25 N He == 4t
W 7.2 Co N 13:30 2247 TR LG4 BT T BE, 78
15:00 = NAMEIR 4.3 CHRAGE2ZE . 14:00—17:00 fF5—
BOFLR Rk s I R K PR B T RO R B i R AT
FIPRIRAER . 17:00 LUG , KFAHE ZHE % , 5 /MG 20
TR UL E R R 2 TR, =N H IR N
27.2 °C, H e AR AR 43 31k 32.2 F123.7 °C =AM H
SEIAIRIE R 22.0 °C, H R miRE | H SRR 505100 26.0 1
18.7 °C, = NIMFIRZE R 5.2 °C,

o T4NRAZ Outdoor temperature
Br p

20F
24.w

22F

8% Temperature Il 'C

20F . e

18

B 1E] Time

E 1l FHAERMEENTL

Fig.1 Changes of indoor and outdoor temperature of balcony
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Fig.3 Changes of indoor and outdoor CO, concentration of balcony
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Fig.6 Response of watermelon leaves to light intensity
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Table 2 Quality and fruit appearance of watermelons

- . SR SR A . =
Bk Sl MR ORI g, REJE
; Longitudinal ~ Traverse . Thickness
Sam- Weight per diameter of  diameter of Fruit shape of fruit
les fruit // kg . L index
P fruit // cm fruit // cm peel // mm
T, 131 ¢ 9.81 ¢ 9.43 ¢ 1.04 a 6.37 b
T, 1.62 b 10.95 ¢ 10.54 be 1.03 a 7.92 ab
T, 2.35b 13.62 ab 12.95 ab 1.05 a 9.92 ab
T, 2.61 a 15.57 a 14.64 ab 1.06 a 10.18 a

TE : [RSNGB A R b B ] 22 5 25 (P<0.05)
Note ; Different lowercases in the same column indicated significant differ-
ences among different treatments at 0.05 level
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