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Research on Solid-state Precipitation Sensor’s Field
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Abstract: Aimed at the actual needs of on-site verification and testing of solid state precipitation sensors at meteorological obser-

Inner ongolia Autonomous Region, Hohhot

vation stations, an on-site verification device was developed, and the on-site verification and testing of the solid state precipitation sen-
sors was realized by combining the weight method; The on-site verification device is composed of a data acquisition device and an
weighting device based on the ZigBee wireless network. The data acquisition device has the real-time detection abilities of ambient air
pressure, temperature, and relative humidity. and it has the data reading ability of three solid-state precipitation sensor interfaces of
RS232, RS485, and on-off signal mode; The weighting device is composed of a triangular bracket, an optical path difference (OPD)
precipitation simulator, and a weight tray. The precipitation simulator is used to block the infrared beam of original OPD precipitation
generation detector, and a specified frequency pulse signal is artificially given to achieve the precipitation simulation, which is compati-
ble with various types of solid-state precipitation sensors; Through experimental testing. the solid-state precipitation sensor can accu-
rately identify the added weight, and the data reading accuracy of three interfaces of the data acquisition device reaches 100% ; The
correlation coefficient between the measured precipitation value and the theoretical value is 0. 999 9; The results show that the on-site
verification device can be applied to the on-site verification and testing business of the solid-state precipitation sensors.

Keywords: solid-state precipitation sensor; precipitation occurrence detector; precipitation simulator; weight method; field verifi-

cation; ZigBee
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J s T A AE

5) BRI ETFEAE (mm) . Hy 83 H 3R AY 18 25 KK
el Em R EKIEA X (D R mENEKEE, H
T A [ 25 K A% SRR A 1) R 1 PR ) i 1

6) HHBEKE (mm). i O S B KAL BRAR
o 0 0 B K B {H B mm)

) HEEEIRZE (@) BAMKELRSERNEES I
HAEMZEE

8) MR MK RIRE (mm) . [k wbd o 0 B oK &
T {8 5 3R (H 2518 5

9) HBOMEKERZE (mm). & BRI FEKE SIS
(EGNESIE

A F T S B K A SRS B iR 25 O £ 0.4 mm
(<10 mm), +4% (>10 mm), Zr#%E K 0.1 mm, HE
WA 0.1 g, FTLAE | O mEAERE 2 A /ML
AT BRI R OR B L N RRREAR R L ANE BRI
MK BB 2 f /N

X 10 (D

]j:
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R, AF . SRR LR I I A R R BRI SE . 311 -

x 1 BARE I UE SR

e/ g 500. 00 271. 46 91.75 332.23 290. 61 86.76 123.62 49. 84 8.51
BB FE K/ mm 15.9 8.6 2.9 10. 6 9.3 2.8 3.9 1.6 0.3
R 2 3t 11 K f /mm 15.8 8.7 3.0 10.6 9.3 2.8 4.0 1.6 0.2
O E SR g 500. 4 273.4 92.2 334.3 292.2 86.7 124.4 50. 3 8.6
O R K BT/ mm 15.93 8.70 2.94 10. 64 9.30 2.76 3.96 1. 60 0.27
5 B K/ mm 15.8 8.7 3.0 10. 6 9.3 2.8 4.0 1.6 0.2
TR/ g 0.40 1.94 0.45 2.07 1.59 —0.06 0.78 0. 46 0.09
TR R K A iR 25/ mm —0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 —0.1
I PR iR 25/ mm —0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 —0.1

AN 45 SR AT

D BEEREKGEGENARY “f O EENEE SR
CINEAE” M RRIR 2R 2.07 g, IRIEAR (2 HEER
HAHIE R BN 0.999 992, 158 25 40 58 A B /K i {ELIR 25 /N
F 0.1 mm, HYFRMEEKL 107 gif, 2HdH 0.1 mm [
KA, PAERIRE.

(X, —X)(B,—B)
i 2L ] &)

NOIG = SEIVS Y T oX

2) WABEAKMGIEARN WO EKkR” HS5 “fo
Rk (EORRE 3, 67 18 35 I K A% B 38 500 4 1 )
BRI SR FHASTR) 0y o 1o 4 oE B0 2 — 800y s BEOK =0 = E
SRR M, R2ZERKK 0.1 mm, KELR (2)
5t AHSC R B 0.999 90, F Tl o SR B A SR A, LA
KA AR R K B K G A2 3. 14 g IS4, K
RS ER AT, S TFREKEZMESNE, 553
Bk K R, W EE(H 271,46 g, 91.75 g F1 123.62 g
IR IO B A K R BB 2 B BB (K 0. 1 mm; T4 TR0 4R
JNTE 500 g AR AL H B0 AY T B0 G (B, (ELRA K B ) ik
EE/N LG, 0] fE H 2 K £5 IR 5 a4 o] 0k 0 )
HRZSE, Al UL, M E T X R A R K A R A A
Wit BRI K B AT A R WS,

TEMA AN, BT IR B R 5 F WA T 8 R
MATRRHEE . TR EER, TUHREILER R
FH 54658 B M 1000l 55 78 FH B8 46 DZZ5 B [ 3R S ol 7E /] — 3R
BEPE XTSI, gk 2 BOR

# 2 HEZERIMRA

T i 3 LIPS RITYE 3
B AR s 898. 8 hPa 23.2°C 17%
DZZ5 % | 3h < Z ik 898. 3 hPa 23.6°C 13%
IR 2 0.5 hPa 0.4°C 4%

X E R 2 F R B AR o WA R 25 LX)
PR35 2 5 A BCBCHR 3R BUCRE B R 25 M, TR 25 X S R
IKAL AR B A% 2 b 55 T JR AT R

Zead BRI AT AT, (1) BOHE 3R UL AR A6 E B
RBOCY R B E . RE. BEFEIFEMmE R, MY
A Al S R R AR R s (2) OPD RRK AR

EREH AR . 5 2S L AT ARG L AR e . RE 5 o A B H0L R
KEG; (3 MERE LCE B AR EGE S DL L E 5
YT RE A Bl 1 25 A K A JER AR A I L S e s A R 1 B R B
Rk AR B BRI Sl 5 PRI (E A 26 R BGE 0.999 90;
(4) [ 25 i K A IR 28 00 i i o s 3 oty 0 3 HE A PR
B OBEAARE - & EATA, BS M KEIRES I A
2 B AT 0 T [ 2 R K AL TR 1 B 4 % 2 A ol 55
7 HRIE

BT E A 1 S R K AL RS L 55 7 SR B A T KW
MG ARE, HRE S TE TR N O W% A 1L IR A 1 45
¥ AR E RN OL T, A E A Z M-S ik & .

BFESCBR A P, BT A bR AR e, 0 T 2
BIFRKERIZ O 2706 TVE. Ir DUFE B0 3K IO 8 I 4
KA AR AT 58 B A 4% T R TR B, [ A B K AR 2 & 5]
AH T AR R R T B3R 20 KR Besh, B Fom
AL I = S SR BB AE AR KA P i, Ao 2R A R OK
5 SR AT 2 e B R PR AL AT R KA 7K, T = S 30 & A
ERTTRE, fooE M S REAR, b BT IR [ AR K AT
ARONTE . WHAE KA K #E AT F T A

ARG RS G A R E 55 N, R KRR
FrER IR E TR O 45 B K AL A8 1) it 5 38 3
A TAE, AR PR E N EEN 5.
Mk %5 T5 3K % 08, 1z B B A B R T R AT 5 .
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