Al R4 2024,29(7):161-169
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

FXAF BREREK TR BAEREFRGERKN—MBENXRIZAZEI]. PERILKRFFR,2024,29(07):161-169.

QI Fei, HE Fen, ZHAO Yunyun, HOU Yong, DING Xiaoming. A numerical expression method of solar greenhouse skeleton reasonable curve [J]. Journal of
China Agricultural University,2024,29(07) :161-169.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 07. 15

BHAREBRAGEBREN—MHENRETE

% % 1,2 ,rEJ— % 1,2% ﬂ{:{: 1,2 ,T% 71( 1,2 T /J\ f 1,2
L. Aflb A A B #0152 B, B 3¢ 1001255
2. Al A IR AN e 25 ¥4 % 5 A RE A TN LK = L db s 100125)

 E BABERRGABXABY R EBRLF N FREBE AFLXTEEGEFTROGEVX, A TAR
FRAFXTHLE EAFAE SRR E T RO A RMALMERR LT RHFTHE, SEHFELE RIK
AR b B R R E B R AL R M B VA BOR B  YE B h E Y 9 R T AL B R R ey AL R A X B M
RERTRHRABESBGBRRBEABX ., BT ph X FRE L, R T D 4N 3T, s & E
ORI L B RE SAF R A X BB ERAT R, 2REWN . DSAFTREEABXTLE
BE R RKMEHBTZRGRKEMA6.31%, R XS B RGEB X AR LR THE ;2D A @K
FEBAO~14dm RAKAELFHEH 1~1. 8 m it , 3 T A& BT SHE TR A LA LR et & &
KEEW BREBE; BFRWA; KMALEK; X F ok

hESHES S625.3 XEHE  1007-4333(2024)07-0161-09 MERARAERRS A

A numerical expression method of solar greenhouse skeleton
reasonable curve
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(1. Academy of Agricultural Planning and Engineering, Ministry of Agriculture and Rural Affairs, Beijing 100125, China;

2. Key Laboratory of Farm Building in Structure and Intelligent Construction of Ministry of Agriculture and Rural Affairs,

Beijing 100125, China)

Abstract The skeleton curve form of solar greenhouse directly affects the front roof lighting and mechanical
bearing performance. In order to study and design a reasonable skeleton curve form of solar greenhouse, based
on the design characteristics and application situation of the existing skeleton, the numerical construction and
expression methods of the reasonable curve of the solar greenhouse skeleton were studied. When the position of
the ridge point, the lowest working height, the slope at the front roof ridge, and the slope at the foot are
determined, this method can directly provide a numerical expression for the skeleton curve, and qualified skeleton
curve forms can be screened out through regulatory requirements. A double parabolic skeleton curve was
proposed in this study, and three cities, Beijing, Shenyang and Yinchuan, were selected to simulate the lighting
performance of solar greenhouses with five skeleton curve forms, which were parabolic, elliptical, double
parabolic, power function and double circle. The results showed that: 1) The maximum difference between the
cumulative solar radiation on the winter solstice day under five different skeleton curve forms was 6. 31%, and the

double parabola as the skeleton curve form was reliable in terms of lighting performance; 2) When the current
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horizontal projection of the roof is 6 to 14 m and the minimum working height is 1 to 1.8 m, a double parabolic
curve that meets both the regulatory requirements and the actual engineering situation can be constructed.

Keywords solar greenhouse; skeleton curve; numerical expression; design method

H G i 2 A 22 il 2 2 H OB IR 2 30 Bt /9 5
FENA, 2P E R i H O IR AR TR OL A
J17E KB BE 1 SR T PR BE o X B AL Bt £k A0 %L
SRR A A TR H OGRS O BE R )
oA BORE AR AT e A e . HAT, HOBIR A
B T A RIS R B T R Akt
2R 1T R R R A B 2K g R I R XU
o 217 I I - R R - R I A 2 e it £k
(20 45, 38 G PR AL A AR 3l S
AR g LLHE O H O IR 2 N Y K PR R G R
PEAT AR B, AT 8 0G4k Hh AR 2RI L U (B AR
bR B OGS TR BT, BT A B 2 Wit
14 77 (84 55 A 3 o X By B R 5 B R, SR S T
AR SS &Mk M e g RmdE. A
R i AR IE i — BB A7 AT ME 2K R
A AT RAE R B 2 B ZOUE AL M R IR DT L
H Ot il 3 b AL LT 7™ b 10 FH A ok R X

ASHIEFEAUXF H O R 5 A B 2 B fE Ak
Fy 7 L AT OR T, S E HOL IR % 59 R A
R 4 (o A= D AN (DTN ol e 0 9 WL IDE TS

(a) HTARHZ ITH0HIZR

(a) Front approaching parabola

E1 8%

(b) FFBHELL RN
(b) Front approaching arc

JIED VS A2 3 R I, AT A R A R fE A SR R
2,0 HOG IR & e A B i T i 44—
B A 08 5027 Tk 5[] e 3 5 5018 A 400 0 vk 6 R TR
B 2R LT A HOG IR = RO REREAT 20 A, U
ARAFREAT & TR S PR R G R BE S 1 B A8l 2%
B

1 BRAZNBELHEE

1.1 Ti#EXERMA

HOG R 2 B 28 i 2 e T i, SR B,
NG A B R R e ) H AR UE Al
24 o iR HIAE I TR ZORAME R, 5 T
ol TR o A i R B A T T R, R
kA A sl Rk R, B At
AN o ABEFEXF L HT R EE WAL S 2 HOG IR =
X AVE AN T T A7 VA e, Har e R i g L2
FE L 208 B 2 b, 2R 2 Foth i i
G AR EEXONTE T i & 0 AT AT it k£
R A LS (- D, FIEH IR ENW
Yl 25 ), SR FT AN B A

(c) HTAHIT 2k

(c) Front approaching straight line

S BN

Fig.1 Skeleton curve form

1.2 MZKEITEX

H Ot i 2 B 40 il 28 78 T i 3 R AR G A H
S & B BOR SR R K AT S T R
e, bR 2% B AR v e X B A 5 B )= S
JD Ko = A AR 3k B L E . Hoh, GB/T 19165—
2003¢ H i = A1 ORE KM 25 4 55 M RE 2R )V L

& H O IR E AR R AR BE R BN T 0.8 my, {iTJ& I
JEE BN Kb R T FR LA 60°~70°, BE AT R AT RS BE K SF B
B m oAb R AR 40748 A, B R R T RS I K P BE
B 2mAb R AR 25 A4 . NY/T 3223—2018
CH JER = BTI) HE B AR b = B R B
T 1 m, &4 0 3% BE R R /N T 8, I TS I A



%7 FFREE AL E B 2L G I ) — R EUE 2k T i 163
E/‘Jﬁgmﬁd\ﬁz(iooo ylzskg(‘(l'l) (5)
L3 MEgiaRE o Suc ) 6

O R 5 R JE R AR AR AR R
B 2:AC g Riidk , B Al ZE B A B.C 35 4 bx
3B ACO,00,BCy,y),CCay,y) o BREAAKRELH
R % I AR Ml v B SR 2 R A% 1 BB i R RS A
500 mm A FARAEML = =1 m. C &0 HOGR = =
B AR AR H O IR EE ATR KR KR Yk
B Ry il 2 e o T A i 0 G R 1 R
Qb (35 0,2==8° , il J22 1fT JES AR 2 14 3% 1 0,260

o |

A(0, 0)

B2 BREHMZTELER

Fig. 2 Coordinate calculation of skeleton curve
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Table 1 Curve equation and required known conditions
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Table 2 Analysis of skeleton curves meeting regulatory requirements
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Note: ¢, is the slope at the ridge of the front roof; 0, is the slope at the foot of the front roof.
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Table 3 Building parameter combination scheme
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Table 4 The cumulative solar radiation in winter solstice 107
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Note: The specific settings for scheme A, scheme B, scheme C and scheme D are shown in Table 3.
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Fig.4 Double circular curves and double parabolas constructed with different coordinates of points B and C
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