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Abstract

Based on the temperature control of the biochemical analyzer, a high-precision current detection
system is designed in this paper. The design mainly includes the hardware circuit, software pro-
gram and temperature control algorithm of the current detection system. The hardware content
includes temperature and current detection circuit, refrigeration module, CAN communication
module, display module. Use KEIL MDK software to develop the main control program of the cur-
rent detection system. The temperature control algorithm adopts PID algorithm. Through mul-
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tiple tests to verify the relevant parameters, the current detection system based on temperature
control designed in the article can accurately calculate the current value and the instrument tem-
perature value, and communicate with the upper computer (PC) in time and accurately. The tem-
perature range designed in the article is controlled at 7°C~13°C, the measurement accuracy is
+#0.1°C, and the corresponding current value is about 3000 mA, the measurement accuracy is +1
mA. The corresponding parameters can be adjusted for other occasions.
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Figure 1. Current detection system
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Figure 2. (a) The relationship between the output voltage and the current to be measured; (b) The relationship be-
tween sensitivity and current to be measured
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Figure 3. Current detection circuit
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Figure 4. Temperature acquisition circuit
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Figure 5. Refrigeration module circuit
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Figure 6. CAN communication principle diagram
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Figure 7. System flow chart design
E 7. RgRiEERIT

Kok 7, NBO AL ARSI, K, NRBIOCRE e() WRBIREE, U () Miihis
., PID I B M FIE AN

G(s)=K sl K,T,S 2

(S)_ p+ﬁ+ piD @)

TSR — R A e d, BRI KA B I A SR, B, 200 (1) kAT RS

BUAAL TR, KBS RGO NERR G, HBFIR AN ZE S T EL RGO T, AT
FLURUAS I 2R 4 rh il BP0 8 20 J& T2 B PID #3500, A s

j40m+n§y@yd4°:e“j‘4k‘n (3)

) dt T

s

AT E B AL A R A
U(k)=K, {e(k)zTS I li;e(i)+TD(e(k)—e(k—l))/7;} =er(k)+klizk(;e(i)+KD [e(k)-e(k-1)] (4

Ak ARFEAL k=0,1,2,- 5 e(k) N5 k UCRFEHmZEME: U (K —1) R85 K JCRFERHE, e(k-1)
N k-1 UCRFEmZE: T, RFER N, K, S HBEOR R 5.

5T DAL PID B0EFW, ZRGIRE Y PID BVERE T Wi F

ul6 Pid realize(ul6 actual ad)

{

Pid_Auto.Actual advalu=actual ad;//3zH ) H B 1H

Pid_Auto.err=Pid_Auto.Set_advalue-Pid Auto.Actual advalue; /115 4 A1 W2, BI¥ e E 5 5L hrE R
7 if(Pid_Auto.Actual advalue>Pid Auto.umax)/42 il & {F R i

DOI: 10.12677/jsta.2021.94030 252 AR IR HIAR 5 B H


https://doi.org/10.12677/jsta.2021.94030

Fi &

Pid_Auto.Actual advalue=Pid_Auto.umax;
if(Pid_Auto.Actual advalue>Pid Auto.umin)&&(Pid_Auto.Actual advalue<Pid Auto.umax))//1E ¥ i JEAH ,
B AR 7°C~13°C 2 (8], WIAEH] PID Sk g & fE

{Pid_Auto.ad voltage=Pid Auto.Kp*(Pid Auto.err-Pid_Auto.err next)+Pid Auto.Ki*Pid Auto.err\+Pid
Auto.Kd*(Pid_Auto.err-2*Pid_Auto.err_next + Pid_Auto.err_last);/PID & & 5i2:

Pid_Auto.err last=Pid Auto.err next;

Pid_Auto.err next=Pid_Auto.err; /KW 2 {E K25 L —

if(Pid_Auto.ad_voltage>20)//1 &1 i3 i

Pid_Auto.ad voltage=20;

Pid_Auto.Actual advalue+=(int)Pid_Auto.ad_voltage;//it 5L SZPR 1 L AR . S2EU A IEAE + I ER(E)

return Pid Auto.Actual advalue;/i [B] SZFR A {H

5. BHES IR
5.1. SEHBIME

BT ARG BRI T RGP AR B E B, B 3D PCB #EMT S SR HE, SEEOR
H IR 5 BNV R i ik B i 1] 8+ B 9 R

Figure 8. Current detection system display
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Table 1. Data of measured current values at different times
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Figure 10. Current values measured at different times at the same temperature
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