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Abstract: To monitor the air environment in the greenhouse and improve the measurement and control efficiency

of soil moisture in the greenhouse, we designed a greenhouse wireless measurement and control system using

NRF24L01 chip as the communication core to realize the wireless monitoring of the air environment and the

automatic control of the soil moisture in the greenhouse. This system consists of three modules, and the data

processing core of each module is STC89C51 single chip microcomputer. The innovation of the study is using

three NRF24L01 chips for one-to-two wireless communication. By testing, the system runs well. Especially, it

can automatically control the humidity of the soil in the greenhouse according to the set values, and accurately

monitor the changes of temperature, humidity and light intensity in the air, which is expected to be promoted in

the future.
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Fig. 1 Structure of proposed system
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Fig. 2 Schematics of host computer module
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Fig. 3 Work flowchart of host computer module
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Fig. 4 Schematics of air

monitoring module
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Fig. 7

module of soil moisture
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Fig. 9 Real object photo of air monitoring module

53 TERENEEREGRE

- G U g R A M A A A 1
T3 %) W00 AN R s AR 3BT, 3 5 By ML ) R
fi) 3K 0 2 4 i) LR R PR 2, 35 NRIF FH AR 1Ao7
MR I TE 2258 15 o &1 10 Sy 3303 13 ) 4 485 e 1y
SHIEL
35 AL

g

—~ 4 R .
s LS ’

(=30

10 TR E MRSy E
Fig. 10 Real object photo of measurement and control

module of soil moisture

5.4 HEERE

ARG AT 8 R G K WSk, TAR R B « 7
WA 1 5 Rl A O T ARCRI S AR, 2K
NI F I 8 v 1 s, 28 i O W o o S A,
PR P A ) 1) ) SRR I A — R SRR AR )
S A T R [ 48 o A S e — A
Wk B2 AT, WSk RV T A4 B R e )y, ol Tk #
FEAE LI B PN X 21 W80 1 H Y, 7R W b 15 T
ROAK o &M AT 24200 2 m, Bl — S84 m] g
WG A TR R 228 12 m?, 422 BEIR % K/ A AS [) 386 i
(sl /b ) A8 B & H B e] IR B P H 8. FL R e
LR DK b Y RGBT T B A5 A T IR G
FHL 0 ) 5 AT TsF 45 I 45 45 L Il . I 11 SRy e 2 /K it
S T EEL R W ) S L
55 HIER&ESSW

NRF24L01 5 5 B L4 126 4~ {5 i, 5
R TP — X Z3E A B A TR B 245 NRF A4
1% N 10, %% 3 5 NRF 38 15 J i % 2 M 60,
2t Z WK, RGBT RIF, 76 B LB 5 iR



5531 ¥ WL, 5 R F NRF24LOL.MS B TR 2 oLkl i R 45 31T 295

MM 30 m Y, AT A SOR BUSE 52 5 NRF F13 5
NRF A9 B BB it 3 m B4 0] 200 A3 1 12
g A AL i S

DC12V

" HL R

i L
AN Y HL IR

B 11 KBTSk Fn R R St

Real object photos of water nozzle and solenoid

Fig. 11

o EEMERS = o X

AR IR K

FETEE[22 | FEREL0 | REDLREEO FEHRERD5 | WELREEEO [
2 n R . VRS g AT

100 ©
% £
80

80
»
£ 70
S 60
560 -
. 50 %
*

sS4 4

- | -

.30 /\ 20
o
220 bege ) 20
10 10
0 . o
ccsccssssssse
8888888888888 888888888888 §8
ﬁﬁﬁﬁﬁ S SYSE4]Y
tn tn
ARG JRahF &

B2 HEsRE
Fig. 12 Control interface of host computer
SE o ORE ; @ WANFIREE ; E R HRIRIE ; m A2,
FE— A0 5 JE A P L= s A W D 25 R
A S R 0% W0 5 SR X AT S B S R 5 R R S
5 I P, 15 A A R R (M 60% , £ &1 12 AT L
F I, AN R A 609 1Y JE L% 51, A8 Ak X 1]
FEA5%~T5% 2 18] o H1 15 25 R AE B AN A 3k £, 5
SN N = St e S NI A 1
08 : 00-10: 00 [ i Bt P, 7K W 45 2L ik, 34 38
M — ik 75% . RN, RS AL B
FE B B RAFIa4T, a5 8) T r) B,

6 4% 1i&

SRR AR N 157 I RS R YOS B e A R
AR R T R O R S B ) I A AR SO E R
NI RO BB R e S s
R AAE D, BETE T —Fl 2L NRF24L01 285 F k38
FEOMERE LR R . HAIH S — 2

I JC 438 TR J7 =2 R T Ak T 4 O =
JEFF NRF24101 585 i — Xt Z pil (5 hfe 3w T
W R0% . $2:Fk38 mT LAk — 25 Fl | NRF241L01
B —XF Z a5 7 = A PCHLEE I 24 1R
KM Py BEAE A, S B GE IR I S Lk A

&% 3k

(1] g MR = mAER R MBI 5L —2+
LPC2132[J]. R HLILWFFT,2010(12) : 150-153.

(2] #fET. BREIR = R s R RGN A4 )] VLR
AeHLAL,2018(4) : 13-14.

(3] BfEAk, B ETEIUeE iR = 2eEmiit(].
BEINAO B2 ,2018,46(5) : 147-150.

(4] 2= 78 REIR . & T o2 A% R M 2% 1 4 g i == 55 1) &
gelJ]. WdeR Al 2#,2016,55(15) :4010-4013.
[5] SBEMN . —TF, miEE. s KWR I 8 A R
Rl & ge iy et [ ], Hil3E 0l A 31k, 2010,32(14) -

221-225.

(6] sksk7, Wfd, TAifE. 2+ 51 4 PS5 nRF24101 JC
LRI R GV T IR R R i (3 SR B
) ,2013,27(1) :64-69.

(7] B, B8 ETEIEERR=E REmiit (]
BEINAO B2 ,2018,46(5) : 147-150.

(8] EZE AR2FpC, FF 5,45, LT nRF24L01 FHIR T A
BTG 26 B4 1% i R e ik LI B R LA 2= 4,
2018,39(6) :52-55.

(9] EABAS, M, St 45 JET GY-30 (A M AT £ 11
[F] 25 TG &g it ()] ol A4k, 2016, 43
(5):62-66.

[10]  FEra, R, ohPrafy, 45, SR i 2 [ il R
geieit[J]. A3k ,2018,39(9) :59-62.

[11] BN, RIG4E F+ STC89C52 KM% N DHT11 iR
M RE AR 2 et [T ). W R Rk ,2018(34) : 57-58.

[12] LI J, MENG XL, SONG W L. Intelligent temperature
control design  based on

system single-chip

microcomputer [J]. Journal of Harbin Institute of
Technology,2014,21(3) :91-94.

[13] SHI Y. Basedonsingle-chipmicrocomputertemperature
control system design and realization-PC design [J] .
Electrical Engineering,2014,15(8) :53-55.

[14] ZHANG Y, CAO J, WANG L. Design of wireless door
guard control system based on 5SIMCU and nRF241.01
[J]. Journal of Jiangsu University of Science &
Technology,2013,9(1) :1117-1124.

[15] MR, 2536, Je T B PLAY 20 ik de pL o2 42 1 FR 40
BEFLT ] TR R 257 42,2019, 41(1) :84-88.

A4 H T



