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Abstract; Based on the analysis of existing mechanical rolling shutter technology in solar greenhouse, the
rear fixed type rolling shutter machine was selected as research object. The existing problems of the
machine were analyzed and the solution was found, and the rear fixed type rolling shutter device in solar
greenhouse was designed. The device was comprised of four parts of rope traction device, including
coiling and uncoiling device, driving device and self-locking device. Besides, the layout scheme of rope
traction device and movement mechanism of key devices were analyzed, which included coiling and
uncoiling device and reducer. Finally, the designed rear fixed type rolling shutter device was proved,
which indicated that it was better than the existed one by contrast experiment and the structure principle
of rear fixed type rolling shutter device by test of physical model. According to the data of the test of
physical model, the test errors and error source were analyzed. According to the comparison of physical

model and actual production situation and calculation of the test data, the performance data of rear fixed
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type rolling shutter device was proved to be accorded with the performance requirements of the rolling

shutter machine in the NY/T 2205—2012 technical specification for quality evaluation of greenhouse

rolling shutter machine, which was issued by Ministry of Agriculture in China. The feasibility of the

device was further validated. The design and experiment of rear fixed type rolling shutter device in solar

greenhouse had improved the applicability of rear fixed type rolling shutter machine, provided technical

support for its promotion within a larger scope, facilitated the production of planting crops in solar

greenhouse and improved the production benefit.

Key words; solar greenhouse; rear fixed type rolling shutter device; coiling and uncoiling device;

design; physical model test
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Fig.1 3-D structure principle diagram of main swath device
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Fig.2 3-D schematic diagram of rope traction device
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Fig.4 3-D schematic diagram of coiling and uncoiling device
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Fig.5 Transmission system diagram
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Tab.1 Kinematic and dynamic parameters of

transmission device
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Fig.6  3-D schematic diagram of self-locking device
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Tab.2 Construction data of entity model
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Fig. 8 Diagram of circuit control board and wireless

key controller
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Fig.9  Testing result of contrasting performance

of rolling shutter device
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Tab.3 Test data for contrasting performance of

rolling shutter device
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Tab.4 Actual time of coiling and uncoiling for

entity model s
is ey A7 I 1] &b
1 12.95 12.40
2 12. 88 12.36
3 12.90 12.47
S 12.91 12. 41




5512 4

s A R HOGIE 5 e S AR E BT S IR 305

IR A5 B 22 AT A BE D 300 mm 356 A 2
150 mm, LR AR [E] B 24. 5 mm , K2 55 1E SELK ) 1Y
248 2% 3 5 AL 28 mm

BRI, B B REGEA T AL
ER RS W R SRS E S R BE O 1 mm, 20
SRR 11 18, AT UE B BE R 20. 4 mm,
Ul o A e I T oD I )
41. 0 mm, £ P B A6 15 3% B AT 8 A i i e
i FESELE BRI TR B B, WOIE A B EAFAE IO &
LRIEOL, HAESRE S 3 Bl UGN R, A2 5| 40 R 1 2]
PORAEGRA A b IBEARETE 1 mm 2oy, BARG AT
WA, R E MR R AN S R

RS HHBETRERERIERESER
Tab.5 Principle validation test results of improved

rolling shutter device
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