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Method for improving temperature channel of automatic
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Abstract : Aiming at the perspectives of big errors and difficult compatibility of existing automatic weather station signal simulator, this
paper has analyzed the temperature measurement theory of CAWS600 and the series of ZQZ automatic weather station collectors. In this
paper, the temperature channel of JJQ1 signal simulator is tested by using different types of automatic weather station collectors, and the
reasons for fluctuations of test data are analyzed. Based on the temperature measurement principle of four-wire system, the high precision
and extremely low temperature drift resistance, the four-wire network is constructed by signal relay, and the software compensation is
adopted. It can be adapted to the temperature simulation scheme of different collectors. At last, the modified temperature channel is
tested by collector and high precision multimeter. The experimental data show that the maximum error of the simulated temperature is +
0.03 °C, the maximum error of the corresponding resistance is +12 m{). Tt meets the industry standard QX / T 346-2016 “automatic
weather station signal simulator” , and provides reference for the improvement of the automatic weather station signal simulator.
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Fig.1  Kelvin resistance measurement circuit
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Fig.2  The principle of DTS00 collector

temperature measurement
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temperature measurement
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Table 1 Temperature signal of automatic weather station signal simulator measured by collector

A EIR R/ °C -50 -40 -30 -20 -10 0 10 20 30 40 50
Xt 1v; AR/ Q 80.310 84.270 88.220 92.160 96.090 100.000 103.900 107.79 111.670 115.54 119.400

IR/ O 80.310 84.271 88.220 92.160 96.088 100.001 103.898 107.798 111.670 115.542 119.399
DT50 R4 %dE/C -49.74 -40.43 -30.28 -20.24 -10.11 -0.29 9.59 19.57 29.67 39.57 49.55

7ZQZ-A SRAER R/ C -49.9 -39.8 -29.9 -19.9 -9.9 0.1 10.1 20.1 29.9 40.2 49.8

7Q7-F REHHE/C -49.9 -39.8 -29.9 -19.9 -9.9 0.1 10.1 20.1 29.9 40.2 49.8
R TR R AR Pl I e B R [, A A

AR AR, PSR I, B R PR 3 EMUH RIS EEEN A

AR SRR BRI B AR ], I B EAF e R 8l Hop
ZQZ-A ZQZ-F MAFHIERZERE/N, W DT ZR 50 R AL A7 00 1%
AIBRZERN o T I T AU A A A7 TR BRI R AR A A7 7
ANTFIFRBERIVCTC o ANIR] S AR B gl ) A 0l HL W £
St a) AR, B E K b AN R, A UL 25 1) A R R
BHL_E s R RN DT Z 81 R A fi ki H v il ) e
LA 850, P4 5 BT O M (LA e — SE Y
2% o

R 1 (30 3820 B 1T 260, A0 2 1 90RL 3 1 R
A Y HRLBEL RS Y L2 He 2 S [ 38l P 7 ) R B2 o

%fXTﬁklﬂL,%mmm%d?Eﬁlﬁﬁéﬁé%ﬁ ol
BTTR, FIANE 4 st b e RS
20K FHL 25 1403 DR T U A R DR 2 R 2 R AR AL
i PR L A IR X L PR R, LK A
G K, ~ K, #WIF, #7 aH A K K, SRR LD



-1872-

RIS R e R

0 AT A R BELAEL, 45 80 A R BB AN R TR A
T K, AR . i, READLER T LA DU £ i ) e e
Tk B B B e BEAT A . Ko A K, P&, BEADL 4R Y
TR HBE Ry F0K, A fih i BE 22 R, DAL g% ) )
A AR . FEETIT K F1K,, M5 K FTK,, LY
Ll A, PR R AR o R SR A AR (4 I S8 {E AN
LR AR R (ELHEA T X, BT S R 4R e 1) T S

|

|
P+
: % U+
|
Lo
| =N
|

|

|

|

|

oo
-

P4 RPLAS L R 3 18 R H T U5 i B T 58
Fig.4 Simulator temperature channel using

passive resistance scheme
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Fig.5 Simulator temperature channel using passive

resistance optimization method
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Table 2 Test data for temperature channel of optimized automatic weather station signal simulator
brifiili B2/ C -50 -30 -10 0 10 30 50 80
FrUEFLAE/ Q 80.310 88.220 96. 090 100. 000 103. 900 111.670 119. 400 130. 900
LS R B/ Q 80.310 88.220 96.088 100. 001 103.898 111.670 119.399 130. 899
DT50 R4/ C -50.0 -30.0 -10.0 0.0 10.0 30.0 50.0 80.0
7Q7 - A REHHE/C -50.0 -30.0 -10.0 0.0 10.0 30.0 50.0 80.0
707 - ¥ REHHE/C -50.0 -30.0 -10.0 0.0 10.0 30.0 50.0 80.0
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