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Reconstruction project of groundwater balance experiment site of Zhengzhou .
mainly test equipments and data automatic acquisition
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Abstract : The reconstruction project of groundwater balance experiment site of Zhenzhou was rebuilded by geo-
environmental monitoring institute of Henan Province, belongs to one of the national groundwater monitoring
projects, which performed by China geological Environment Monitoring Institute. The development of science
and technology has laid a good foundation for the automation of observation field observation data collection.
The experiment field data needs to be automated collectionincluding 3m high main pole weather station test
system with 3m high main pole;solar full radiation, solar net radiation, direct solar observation instrument;
E-601 evaporator; 5 TM soil moisture and temperature sensor; automatic water supplying instrument; negative

pressure measuring instrument. other data automation collection instrumentes have been marketized except the
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latter two items , which belong to the author’s invention and utility patents. The automatic water supply
instrument is a device based on the traditional Mario bottle hydration principle for simulating the depth of the
groundwater level. It is. It uses a control circuit to automatically replenish the amount of water consumed by
evaporation as well as record the duration of precipitation. process. The negative pressure measurement utilizes
the characteristic that the air kinematic viscosity is about 15 times greater than the water kinematic viscosity,
that is to say, when the water just passes through the porous ceramic head, the gas cannot pass through the
porous ceramic head, though which a sensor for measuring the negative pressure in the vadose zone is
designed. Data acquisition based on the compensation principle of Wheatstone bridge balance. Due to the
much more numberes of controlling cables for power supply and data acquisition, the data collection
automation system uses a three-level integration scheme.

Keywords : automatic water supplying instrument; negative pressure sensor; 5 TM moisture and temperature

sensor; data automatic collection system
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Fig.1 Schematic diagram of automatic water

supply for Mas bottle

AN AR AN D RS SO i AR T KA R R R
T AA TP, 2 S NE TR I K, iE A S T AR
7o) E W A S ) EOf T A K R A K, kb g AR
KBRS R A KA, XA 2o R A
BN — R LSBT A 3h ) o A AR R K
H T s R 5 SO A AR B K A B TR T AA
T K H C sk, DGR 37 K A4 o 2 e Tk
Ui 1 S S ) I N N O £ W i [ BB 8 il ]
(El2), BHREFMT:

e, R IF K K, (K, # A K R g A 5
PR 22 190 5 B 1 R B AA TET (P 5 AR B e B 2 T
PE ), 2SR b a) 48 A K DGR K LK o
BHE P K, R 2K, o B R s i kK )
A KAEGE K, MK T TEE AA T IE R AL AR 8,
HIEIME S m 5 bl 28, 5 28, (AR K) A 3h T
A ,2K, 5 2K, (CROIFRLEEI ) A 3h ], TR OCH] K.
BE R R KA HR B A A 4R 22 1 T, 24 b KA A K T



. 40 - ZEMR 2SS SN H T K 2 47 3 56 37 ) ek TR —— 3 B S s B sk R 4 2019 4
50 0% ASC58 4l DL A 3 6 5 1 2K .
LI B 1 3R A AR 2 e, A D DL 4
B B ®
- %
iy L ez a
AEH T o e 4
I
0 2K, J K,
EEsmE || L - F{ >

>
-
=
e
s
—
& =
m
&
‘x

B2 BaikREER
Fig. 2 Schematic diagram of automatic water

supplying instrumen

% BB TR, i BRI AR AR 1 e i RS
ffi 28, 528, &M ,2K, 5 2K, JFj5, IEEA& &S A 3
VIWT , [m] s fif £ 1R A% S de i b TR RS . PR K,
WEHAMK R AL TR A&, M KSR KAE,
S A T K T R BT SRR OK T B B . AR E T
S e W @ TR R 7 7 ) N o R O N T
HNBEAE W0 A% A R CREMFRT 28p) . 1
H T 1 A8 A 7K T i 1 AR e P A R e 8] B K 4
BRI E CRER WA 28) , B FHKEAR
WK, 24K T [ 2 AA T I OE AR IR T — R B
By, S T AP KO S A P AR 1] 3 A 8 AN T AR
Ko MEITHRAL A A S Ah KA 25 W& 3. A 3lkb
FRASGH H B HE A8 b sl 7 AE SRR R R K AN R 4
il 5 Eh s R A I — 2

XA B AR K ARE T L RS SR e
T LAG AT

e HBFh KB BN B 4,5 r AR
Do RIS AE T2 W0 5 PR A Ik I K TR B T Ay, IR
H o3l #h K FE B K T B Ax, #2450 K iR
w(d/2) Ax, F B w (d/2)°Ax = w (d/2)° Ay, T &
(CEI

Ax = AyD*/d’

BE Ay =0.1 mm;D =1 000 mm;d =200 mm, i}
BN Ax =2.5 mm, XEE UL, B SANKAE KR
K% 2.5 mm 55 A] DL R g0 ATtk A2 R B 0. 1 mm (X
ZERINE R YE, X O 2R & R BT ) A K K
SEAAB E 10 kPa=1 000 mm 7K4E, Bl 1 Pa=0.1 mm
JKAE . Mg #hKAESR LAY - 10 ~ 0 kPa e Iy 28 3% &% AJ
B0 1 Pa fRE HAF N 1 Pa(GX AL 7 23 AR ST
— k) AT WL AN K AR B sh AR K AT IE B ST Ay =0. 004 mm
(BP 1/7250) g #bsk 222K o R LT 0L, #3119 B 3l #h sk

B3 Bhihk{X

Fig.3 automatic water supplying instrument
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Fig.4 Control circuit block diagram of automatic

water supplying instrument
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Fig. 5 Four parts of negative pressure sensor
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Fig. 6 Diagram of assembled negative pressure gauge
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Fig. 7 Suction sensor entity
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Fig.8 Connection of suction sensor when pumping
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Fig. 9 5 TM soil moisture and temperature sensors
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Integration of collected data
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