CONG HOA XA HOI CHU NGHIA VIET NAM

Poc 1ap — Tu do — Hanh phuc

PAP AN PE THI CUOI KY

MON THI: LY THUYET PO LUONG & DIEU KHIEN BANG MAY TINH

LOP: CP TP 23A,B,C
Thoi gian: 90 phut

Noi dung Piém
Mot cau dung: 0.2d/cau
1.A 9.C 17.D
2.B 10. B 8.B
3.D 11. A 9.B
4.A 12.D 0.D
TN 5.B 13. A 4d
6.B 14. C
7.D 15.C
8. B 16. B
Vé so' d6 khdi ciia hé thong diéu khién va giam sat 4p suit may nén: (1d):
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LSV CAM BIEN
Tu AP SUAT
luén 2a. Khi 4p suit ¢ 500 kPa thi tin hi¢u dién 4p ngd ra cam bién, va gia tri bd
ADC 1a bao nhiéu? 0.5d
Phuong trinh tuyén tinh c6 dang: V=2a*P +b
Dua vao datasheet vé cam bién ma ESEB-10C (0-980 kPa) ngd ra: 1-5 VDC
C6 hai nghiém: V=1V, P=0kPa
V=5V, P= 980 kPa 0.5d

Giai hé phuong trinh: a= 1/245 = 0.0041 , b= 1
Phuong trinh tuyén tinh: V = 0.0041*P +1

Dién ap tra ve:

P =500 kPa=>V =0.0041*500 +1=3.1 V
Gia tri s0 ADC: (3.1*16383)/5 = 10158




2b. Khi bd ADC c¢6 gia tri 1a 10000 thi dién 4p ngé ra cam bién va ap suat 13
bao nhiéu? 0.5d

Phuong trinh tuyén tinh: V = 0.0041*P +1

Gia tri ADC = 10000:

Dién ap doc vé: V = (10000%5)/16383 =3.1V

Ap suat: P= (3.1 - 1)/0.0041 = 512.2 kPa

0.5d

2¢. Khi dién ap doc vé b ADC la 2.5V thi 4p suit va b ADC cé gia tri la
bao nhiéu? 0.5d

Phuong trinh tuyén tinh: V = 0.0041*P +1

Dién ap doc vé: V=2.5V

Ap suit: P =(2.5-1)/0.0041 = 365.9 kPa

Gia tri s6 ADC: (2.5%16383)/5 = 8192

0.5d

2d. Tiéu chi dé b4 ADC nhén biét sy thay doi nhé nhat 1a 0.5 kPa thi phai
chon b ADC c6 do phéan gidi 1a bao nhiéu bit? 0.5d

Do 1éch dién ap nho nhat = do phan giai:

AV = 0.0041*AP = 0.0041* 0.5 = 0.0021V

Do phan giai voi Vref =5V

AV = (Vref/(27-1)) => n = log, (2382)= 11 bit

0.5d

2e. Vi dd phan gidi bd ADC ciia card NI 6001 1a 14 bit thi cé thé phat hién dwoc
su thay ddi vé ap suat nhé nhit 13 bao nhiéu?

Do léch dién ap nho nhat = d¢ phan giai:

AV =0.0041*AP

Do phan giai véi Vref =5V, n =14

AV = (Vref/(2n-1))=5/16383= 0.00031V

Sy thay do6i vé ap sudt nho nhét co thé phat hién dugc:

AP =0.00031/0.0041 = 0.074 kPa

0.5d

3a. Pé dong co chay ¢ 25 Hz thi dién ap diéu khién va gia tri b DAC phai
¢6 gia tri la bao nhiéu? 0.5d

Phuong trinh tuyén tinh c¢6 dang: F = a*Vi+b

Duya vao thong sb dé bai:

Co6 hai nghiém: Vi= 1V, F=0 Hz

Vi=5V, F=50 Hz

Giai h¢ phuong trinh: a=25/2 =12.5, b=-12.5

Phuong trinh tuyén tinh: F = 12.5%Vi—12.5

Tan sb: F =25 Hz

Dién ap diéu khién: Vo = Vi = (F+12.5)/12.5 = (25+12.5)/12.5 =3V
Gia tri DAC: (3*16383)/5 = 9830

0.5d

3b. Khi b DAC cé gia tri 1a 10000 thi dong co chay & tin s6 bao nhié¢u Hz va
dién 4p diéu khién cé gia tri 12 bao nhiéu? 0.5d

Phuong trinh tuyén tinh: F = 12.5%Vi—12.5

Gia tri s6 DAC = 10000:

Dién ap xuit ra : Vo=Vi = (10000*5)/ 16383=3.1 V

Tan s6 dong co: F = 12.5%Vi— 12.5=12.5%3.1 — 12.5 =26.25 Hz

0.5d




3c. Khi xuét dién 4p diéu khién 13 2.5V thi by DAC c6 gia tri 12 bao nhiéu va
dong co chay ¢ tan so bao nhiéu Hz? 0.5d
Phuong trinh tuyén tinh: F = 12.5%Vi—2.5
Gié trj ap xuét ra Vo= Vi=2.5V 0.5d
Gia tri DAC: (2.5%16383)/5 = 8192
Tan s6 dong co: F = 12.5%Vi— 12.5 = 12.5%2.5 - 12.5 = 18.75Hz

3d. Tiéu chi dé mdi lan thay déi 1 gia tri s6 bd DAC thi tan so thay doi 0.1Hz,
phai chon by DAC bao nhiéu bit? 0.5d

D6 léch tAn s6 nho nhat = d6 phan giai:

AF = 12.5 *AVi = 12.5 *AVo => AVo =AVi=0.1/12.5=0.008V 0.5d
Do phan giai:

AVo= AVi = (Vref/(2"-1)) => n = log,(626)= 9 bit

3e. Véi bd DAC ciia card NI 6001 1a 14 bit mdi lan thay déi +1 gia tri so ciia bd
DAC thi tin s6 diéu khién thay d6i bao nhiéu Hz? 0.5d

Do 1éch dién ap nho nhat = do phan giai:

AF = 12.5 *AVi = 12.5 *AVo

Do phan giai véi Vref =5V, n =14

AVo = (Vref/(2n-1))=5/16383= 0.00031 V

Su thay d6i vé tan s nho nhat:

AF = 12.5 *0.00031 = 0.0039 Hz

0.5d
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