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Pi = qiA; P1 = giA
ot = G* (Cs - Cpi); g1 = g:G* (Cp - Cpi) (1)
.= Q6LK,* (IV)?
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P1 N, 1 (m/s), 10m
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Table1l Pressure coefficient forw ind direction perpendicular to greenhouse ridge
w/() 70 78 90 100 105 110 116 120 130 180
Cp - Q7 - Q7 - Q5 Q2 Q2 Q 26 Q3 Q4 Q8
Chi - 02 - Q2 0 - Q7 - Q7 - Q7 - Q7 - Q7 - Q7
Cph Q2 Q2 - Q5 - Qa7 - Q7 - Q7 - Q7 - Q7 - Q7
Chi - Q02 - Q02 0 Q2 Q2 Q26 Q3 Q4 Q8
22 = xe{ 1- 0D
Pe ot xE- g~ I
_ _ _ 0sD =
P= gA = 16 865x 36= 607 14N (2 2Xs las
L R L e bl
Pa
Ps (5)
Pa= 355 N 3) y— (O 1— :
23 R R 0] ,m,
, R i las ,m,
1 2,
3
31
Q
Q= kF 4 Ap
2
Fig 2 Relationship anong variables in
calculating cylinder loads V = 'Q_: kﬂ
F out F out
las y
R = ‘:‘{Pl'%Xc+ Pz"%Xc'(D{lp- éﬂ+ Ps®
x‘co‘P-‘E+P' 'sinLP-ﬂ %ﬂ_l_’z 2 i g dv
D > 3° Yo 2 V = dt - X8 g+hsmlP+arctgh .dt
IAB
(4)
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Ap = {ﬁ”‘xB g°+ hzsin[ll’+ arctg[%}]}(ﬁ Ap =
Pl LEar 24 hzsin[lP+ arct _g_] oty 0
(6) KF lag " ° g 9 h dt) —
Ap— N /Mm?% k— (13)
. F— Mm% Fou—
2, 1 v dw
1m ) w—- y S ,(1)—
W/ ae > 0t
t
dﬂH: 0 dv (14)
32 dt® dt
, dw dv
, ae < 0 at
« ),
min =
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, o _\]_d_12LJ+ _FWLXB'J g2 + hzsin[‘}’+ arctg _g_]
IFout dt KF lag h
dm} 2 Fex , R
2 - p1 + + pot Ap (15)
(p1Fen- poFa- R)*1=1J dd—g [dt Far  Fax ’
1 2 (15)
p1 ,Pa p2
,Pa,p2= po+ Apg+ Ap, 4
Apg (Pa), po (Pa); Fa= 11212 x 10 M2 Fex =
Ap— ; Fou— 1 2469 x 10 m? k= Q05 10,
Mm% Fou— F= 50671x 10 m? po= Q 11325
,m?% J— o} . MPa, p1= Q 9M Pa, Apg= Q 1P4,
kg*m?
41
_ .. d¥
Ni1i= piFet® | dt (7 ' W
R , (W=
M=R*I (8) 1459, (W= 789
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Ap = Fo| PiFe- R- 57700 - po- Apgz 0 Fig 3 The relationship betw een the cylinder load
and ventilation-w indow sposition angle
(12)
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Fig 4 Relationship betw een cylinder driving pow er
and ventilation-w indow s position angle
in itsopening and closing process
4 3
5 1
, Y= 84° ,
, P = 85°
, Y= 103°
4 4
6 1
, Y= 90°
1 LIJ =
145° , W= 85°

I M
+ KEIrRifE (k=0.1)

-40 b O K# it (k=0.05)
* K@ TR (k=0.1)

¥ RKE FRRE# (k=0.05)
-80 | /(//"//j
-100 /‘/a/*"

-120

K /(o )5
|

i 1 1 1 1 —

1 L
70 80 90 100 110 120 130 140 150
R /)

Fig 5 Relationship betw een angular acceleration
of ventilation-w indow s and its position angle
in itsopening and closing process
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Fig 6 Relationship betw een the angular velocity of
ventilation-w indow s and itsposition angle
in itsopening and closing process
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Camputer ized smulation of dynam icsfor mechanisn operation

of pneumatic ventilation-windows in greenhouse
Si Huipingl’z, M iao Xiangw en’, Cui Shaorongz, Ji Yapeng3
(1 M odern A gricultural Science & Engineering Institute, Tongji U niversity, Shanghai 200092, China;

2 Institute of A gricultural B io-envirooment Engineering, Zhejiang U niversity, H angzhou 310029, China;

3 Institute o Systen Engineering, Zhejing U niversity, H angzhou 310029, China)

Abstract: A coording to the descriptive statistic of wind gpeed distributing on w hole year in east China, the rela-
tion of w ind load and the opening-angle of the ventilation w indow sw as analyzed and detem ined, mean w hile the
rectangular distribution w eight and fixate of ventilation-w indow sw ere briefly calculated On the based of these,

in view of optimized pneumatic ventilation-w indow s, the expression of cylinder load w as derived Combing pneu-
matic transfer characteristic, the mechanisn fundamental equation of driving moment, driving pow er, the pres
sure drop of exhaust and throttle, and movement of ventilation-w indow sw ere derived A dopting nonlinear pro-
granm ing gpproach and taking these equations asobject function, the computerized simulation model of dynam ics
for themechanisn operation of pneum atic ventilation-w indow sw as established w hile considering the propriety re-
strictions The resultsof lving thismodel can give the change processof cylinder load, driving pow er, angular
acceleration, and angular velocity of ventilation-w indow sw ith the changesof ventilation-w indow sposition angle

Key words greenhouse ventilation-w indow s pneunatic, mechanisn simulation
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