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The “Ganzhou Model” large-span semi underground solar greenhouse

construction technology and effect evaluation
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Abstract: The structure and construction technology of large-span semi underground solar greenhouse in Ganzhou
District are introduced. Compared with traditional solar greenhouses, this greenhouse has lower construction costs,
increased land use efficiency, large internal space, and is convenient for mechanized operations, reducing labor costs; the
large lighting area, fast heating, and good insulation performance have increased the yield of fruits and vegetables, mak-
ing winter production safer. It solves the problem of limited space in traditional solar greenhouse that is not conducive to
mechanized operations and intelligent equipment installation. It has advantages such as large cultivation space, high degree
of mechanization and intelligence, early market launch, high yield, and obvious income increase effect. It is a new type of

solar greenhouse with safe, efficient, and practical annual facility vegetable production in the northwest plateau region.
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Fig. 1 “Ganzhou Model” large span solar greenhouse profile
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Table 1 Land use efficiency of different types of single solar greenhouses

- KIEEE PERE A B TRY WA BB IR SHERRCE SN MRy
N A4 /m m m’ m’ m’ m’ FHYEH /M CREEE)/mM 5
KEEFE 1350 150 1815C121x15)  1155(165x7) 124(4x31)  1215(135%9) 4309 1694(121x14)  0.393
130.0 150 1740C116x15)  1120(160x7) 124(4x31)  1170(130x9) 4154 1624(116x14)  0.391
125.0 150 1665C111x15)  1085(155x7) 124(4x31)  1125(125x9) 3999 1554(111x14)  0.389
120.0 150 1590€106x15)  1050(150x7) 124(4x31)  1080(120x9) 3844 1484(106x14)  0.386
110.0 150 1440(96x15) 980(140x7) 124(4x31)  990(110x9) 3534 1344(96x14)  0.380
100.0 150 1290(86x15) 910(130x7) 124(4x31)  900(100x9) 3224 1204(86x14)  0.373
P 0.385
MNEE 500 9.0  396(44x9) 204(68%3) 80(4x20)  400(50x8) 1080 352(44x8)  0.326
55.0 9.0 441(49%x9) 219(73x3) 80(4x20)  440(55x8) 1180 392(49x8)  0.332
60.0 9.0  486(54x9) 234(78x3) 80(4x20)  480(60x8) 1280 432(54x8)  0.338
65.0 9.0  531(59%x9) 249(83x3) 80(4x20)  520(65x8) 1380 472(59x8)  0.342
¥ 0.335
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Table 2 Land use rate of different types of solar greenhouses with a construction footprint of 6.67 hm’

- KRGS, R SRy FORIAY  BRMRmEEY  EPsEmAY  smAEEmAy AR CR SEE)/
I m m hm’ hm’ hm’ hm’ hm’ hm®
N1 135.0 150  6.67 1.88 1.79 0.19 0.19 2.62
130.0 150  6.67 1.88 1.80 0.20 0.19 2.61
125.0 150  6.67 1.88 1.81 0.21 0.19 2.59
120.0 150  6.67 1.87 1.82 0.22 0.18 2.57
110.0 150  6.67 1.87 1.85 0.23 0.18 2.54
100.0 150  6.67 1.86 1.88 0.26 0.18 2.49
N 50.0 9.0 667 2.47 1.26 0.49 0.27 217
55.0 9.0  6.67 2.49 1.24 0.45 0.28 221
60.0 9.0  6.67 2.50 1.22 0.42 0.28 225
65.0 9.0  6.67 2.51 1.20 0.39 0.29 228
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Table 3 Construction price of intelligent single seat solar greenhouses with different types of all steel frames

ESit] K /m PEm  f/Ocem  BIEN/IT ENMEEA RS EE) /M EAE RSN/ GG em™
K 135.0 15.0 2200 297 000 1694(121x14) 175
130.0 15.0 2200 286 000 1624(116x14) 176
125.0 15.0 2200 275 000 1554(111x14) 177
120.0 15.0 2200 264 000 1484(106x14) 178
110.0 15.0 2200 242 000 1344(96x14) 180
100.0 15.0 2200 220 000 1204(86x14) 183
Ty 178
N E 50.0 9.0 1300 65 000 352(44x8) 185
55.0 9.0 1300 71 500 392(49%8) 182
60.0 9.0 1300 78 000 432(54%8) 180
65.0 9.0 1300 84 500 472(59%8) 179
Ty 182

WAL 22 (M PN A i, R DA 3 R P IR S
ZMPNIRET S 5T NEAFERIRES
AR T A HOBIR = B TR R, AR
HERMMEZ WAL Z, TR E
P = A AU P 2 SR R, A 2 W PR BT
AT BRI R . 10 H N X 3% 8 5 8 M
FAE 52 3 R 0o K 5 L =5 R 38 /NI = i B 2B A
A NIRRT T g5, S5 R R
6—7 A B Z=min et B Es 2t N U H iR =
1R B P U P B A v /N (B R R 2~3 m 5
JFE 8~9 m) [ H DGR FAK 2~3 °C, ANK 5 Bl R G
Fo MR 12 HZBE | AT N RS FE 1
T OGR4 R A SRR Y 8 °C, Bl ik
B /NEEREE 2~3 m B E 8~9 m) 1 H LR
FIE R 6.5°C. KEEH U H L =RRIR
U 15 2 K A 7 L A B I BRORL A AE
FRBNEVERK R G IE 10~30 °CHIEE 7K.
44 FRESSHELH

— o NS B R X H iR = Wi AR R
3, SR B b H - 22 A K S A R B b AR P
hee , ARG A E K A FED I, A2 3
BT e, i AR AE K S M RN, TR
(B LR P RS . IR U B B A Al
6 5 o IR S Be B AR AL L BRGS0 S s AR =
P —FE (B 7D, A R AP mT A, 3 7
APHERR T A . R KRS SR, A P IR R

<162

EIME R/, 2 SRS /N 0 U R A A v I
AR L 5 A 2 K B A P B 2D, AR 7 W o 5 32
o M AR ALK 3 /N B LA P R Al
(&1 8), 7 {78 RE A it 5 4 2 A A L B 5 L
5AR MG K B 5 B CRIBEEA TN
BN BARAE T A, S A R . i R

/Jﬂ l

e </

. = =7,
7 REMXEIEREY
Fig. 7 Planting crops in the greenhouse solar belt

Pl Dz

T=

8 RHLHEMRHAE

Fig. 8 Agricultural machinery entering the greenhouse

for cultivation



5591

FIBEZE , 4 “H MR R B2 3t R 5 DGR & i BOR MR EAR

HIFS5E TR

MR B KRS L THEDY, & & R MR
A, FRRE T Bt AL I SCHTN& 1% o
4.5 HEFIBGHR RAF

AP SRR B, RS H iR = 5 /MR = A
Lo, A B ZE RS R, PioRa 1) 2 08 IR
TN 667 m* P B3 E 10%~15%, LT
AR 7~10 d. @I 2020—2022 46 H M X 5 %€
BURIEM VT BN EFKEN RSN K
T RN HEAT R A, RS H O E P AR A
1000 JTm' M85 DD, /N HOGi = P 3 4 7=
B 500 Jhom" (FZHRJG REKED o 4% 7 M T AR5
KEEFE HOGIR E 7 31.2 Jeom>, 15 667 m* P {H.
20 8104 JG s /N HOG IR % 77 234 Jtem?, 1 &
667 m*FE{H 15 607.8 JC. KEEFEIRLE 667 m* P2 {H
BNER=EEH 5202.6 6. R, [FRE
FUA 6.67 hm? () H G = b, g K i = ]
bl g i /NIl B AR 2 3 A 52 Jioa L b

P PR TR AR VT B3, K8 B H Y I = v o v T
FAE N 81 Joem?, 1A 667 m’ F={H 54 027 JG; /)
H a i & @ FE AL = E 8 70 JGem?, $14 667 m?
F=AH 46 690 JU; KBS E IR =4 667 m’ = H Hh /MR %
1 7337 JG. LR UL, [F]RE PN 1 R RE AR A
6.67 hm? [ H Y il =5 Sk M, 38 e K 5 P iR =5 m L
I BN E B 2 N E 73 oA B GR
4. KEBFERES/NEEM, ARSI 2T
T AREENRE RS TR R, T
T TR, RS2 R A AR S B (R B
[F) 6 1Y) SR AE K I B I DM iR = B A7 T AR B 8 N 1)
AP RRAN LA A LU /MR = i, K R H
iR = B T AR 1S AR TN, BRIOK S
JEE H U S 5 /0N U S 1 0 1 7 A 3 o ) 4filic
No F2 N EMRE R A, KBS H iR = b
INH G E R 667 m® 7] 23 hn4iii A\ 7000 JT
PL Lk

T4 PRI LMEGENBERREE

Table 4 Output value of intelligent single seat solar greenhouses with different types of all steel frames

” Y - =
x Gotom I i R UL ot
K 135.0 15.0 1000 135 000 31.33 79.69
130.0 15.0 1000 130 000 31.30 80.05
125.0 15.0 1000 125 000 31.25 80.44
120.0 15.0 1000 120 000 31.22 80.86
110.0 15.0 1000 110 000 31.13 81.85
100.0 15.0 1000 100 000 31.02 83.06
Ty 31.20 81.00
N EE 50.0 9.0 500 25 000 23.15 71.02
55.0 9.0 500 27 500 23.31 70.15
60.0 9.0 500 30 000 23.44 69.44
65.0 9.0 500 32 500 23.55 68.86
S 23.40 70.00
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Fig. 9 “Ganzhou Model”large span solar greenhouse
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