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CHUONG 1. KHAI NIEM VE PO LUGNG (2,0,0)

1.1 Pai lugng do luong
Do ludng 1a sy so sdnh gid tri cla dai luong chua biét v6i gid tri cua dai lugng da
dugc chudn héa.
Trong linh vuc do ludng dién, dua trén tinh chit cd bdn clia dai lugng do, ngudi ta
phan biét thanh 2 loai:
* Dailugng dién (Electrical Measurand)
* DPailugng khdong dién (Non-Electrical Measurand)
Gia tri do
Bai lwgrng vat Iy Tin higu (Measurament)

(Physical Measurement (Shgnal Variable) ‘
Variable)
M
—- (oo |

X s

Qua trinh tw nhién Hién thj
(Physical Process) (Display)
Hinh 1.1. M6 hinh thiét bi do

1. Dai lugng dién

DPai lugng dién dudgc chia lam 2 loai:

» Dai lugng dién tich cuc (Active). Pai lugng dién 4p, dong dién, cong suit l1a
nhitng dai lugng mang nang lugng dién. Khi do cdc dai lugng nay, ning lugng
ciia nhitng dai luong cAn do nay sé cung cAp cho cdc mach do.

» Dai lugng dién thu dong (Passive). Pai lugng dién trd, dién dung, hd cdm... cdc
dai lugng nay, ban than ching khong mang ning lugng cho nén cin phdi cung
cip dong hoidc dp khi dua cdc dai lugng nay vao mach do.

2. Dai luong khong dién

DPay 1a nhitng dai lugng hién hitu trong ddi s6ng (nhiét do, 4p suat, trong lugng, do

4m, dd pH, ndng d9, tdc do, gia toc..). PE do nhitng dai lugng khong dién, néi chung ta
phdi st dung nhitng mach chuyén doi &€ bién nhitng dai lugng nay thanh dong dién hoic
dién 4p rdi 4p dung phuong phap do nhu d6i vé6i dai luong dién.

Pai luong Tin hiéu Tin hiéu Tin hiéu sé
vt ly twrong tur twong tw
AD

Sonsor | wem—ie- | AMpiifier — |Converter | — -

Physical Analog Analog Digifal -

Measurement Signal Signal Sigral O utp ut
Varliable Variable Varlable Varable

Hinh 1.1. M6 hinh thiét bi do thuc té, sit dung mdy tinh

1.2 Chic niang, dic di€m cia thiét bi do

Chitc ning va dic di€m cd ban clia thi€t bi do néi chung 13 cung cAp théng tin chinh
xdc va kip thdi vé dai lugng dang duoc khdo sdt. K&t qua do c6 thé dugc luu trit, hién thi
va truyén d€ diéu khién.

1/40



1.3 Chuén héa trong do luong

Su chinh xdc cda thi€t bi do ludng dudc xdc dinh thdong qua viéc chudn héa
(calibration) khi thié€t bi dugc xuat xudng. Viéc chuin héa dugc xdc dinh thong qua 4 cip
nhu sau:

» Cap 1: Chudn quéc t¢ (International Standard). C4c thi€t bi do ludng mudn dudc
cip chuin qudc t&€ déu phai dugc thuc hién dinh chudn tai Trung tam do luong quéc
t¢ tai Paris (Phdp). Nhitng thi€t bi do dudc chudn héa theo cdp 1 déu duge dinh ky
ki€m tra va d4nh giddinh ky.

» CAp2: Chudn quéc gia (National Standard). Céc thi€t bi do ludng tai cac Vién dinh
chudn quéc gia & cdc nudc trén th€ gigi dugc dinh theo chuin qudc t& va cdc thiét
bi do ludng trong mdt qudc gia dudc Vién dinh chudn qudc gia kiém tra, dinh gid
v cAp gidy chitng nhan dat chuén.

o Cap 3 : Chudn khu vic (Zone Standard). Trong mot qudc gia c6 thé ¢ nhiéu chuin
khu vuc, va thi€t bi ding d€ dinh chudn déu phai dat Chudn quéc gia (Cp 2).

o Cap 4 : Chudn phong thi nghi¢m (Laboratory Standard). Trong mdt khu vyc c6 thé
c6 nhiéu phong thi nghiém dugc cdp phép d€ dinh chuin cho cic thiét bi ding
trong cong nghiép.

Tém lai: Thi€t bi do ludng khi dugc sdn xuit ra dugc chuin héa tai cAp niao s& mang

chat lugng tiéu chuin do ludng clia cAp d6. Ngoai ra, d€ ddm bio @6 chinh xdc va tin ciy,
céc thiét bi do ludng déu phai dinh ky chuin héda.

1.4 Sai s6 trong do ludng

Sai s6 trong do luong néi chung 12 su khdc biét gitta gid tri do dugc v6i tri s6 tin cdy
(expected value). Nhin chung, mot gid tri do ludng bi dnh hudng bdi nhiéu thong s&, din
dén k&t qua do c6 thé khong ding nhu mong mudn. Cé 3 loai sai s6 co ban: sai s6 chil
quan, sai s6"hé théng, va sai s6 ngdu nhién.

Sai s& chii quan x3y ra do 16i ciia nguoi sit dung thi€t bi do va phu thudc vao viéc
doc sai két qud hodc ghi két qud khong diing theo quy trinh hoat dong ciia thiét bi do.

Sai 56 hé thong phu thudc vao thiét bi do, ciing nhu diéu kién moi truong. Ngoai sai
s6 chl quan va sai s& hé thdng thi sai s6 con lai dudc phdn logi la sai s6 ngdu nhién. Doi
v6i sai s6 ngdu nhién, viéc ddnh gid ciing nhu phan tich dudc thuc hién dua vao phuong
phdp thong ké.

Cdc nguoén gay sai so-

» Thiét bi do dudc van hanh khdng diing.

 Gid tri cAn do nim ngoai viing 1am viéc thi€t k& clia thiét bi do.

+ Thié€t bi do khong dugc bao tri, ki€ém dinh dinh k.

+ Thié€t bi do hoat dong khong 6n dinh hoic d6 6n dinh kém.

Mét vai cdch tinh sai sé.

e Saiséd
e=Y,— X,
e : saisd
Y, : tri s6 tin ciy dudc
X,, : tri 80 do dugc
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o Sai s6 tuong doi (tinh theo %)

Yo = Xal %1009

€ =

n

e D¢ chinh xdc tuong doi

Y, - X,
Y

n
do chinh xac tinh theo % : a = 100% - e, = Ax100%
VD: DBién dp roi trén dién tré cé tri sé tin cdy dugc la 50V. Khi diung Volt k& thi dién dp
do dugc la 51V. Tinh sai s6 tuyét doi, va do chinh xdc tuong doi.
Sai s0 tuyét ddi | | = [50-51 =1V

A=1-

Sai s6 twong doi e, = 1;(/ x100%= 2%

Do chinh xdc tuong d6i A =1 - 0.02 = 0.98 hodic a = 100% — 2% =98%

» Tinh chinh xdc ciia phép do
X0 =X,

X

n

1_

X, tri s& trung binh cla n lan do
VD: Xdc dinh tinh chinh xdc ciia phép do, khi biét X, = 97, X_n = 101.1 (gid tri trung binh
ciia 10 lan do).
97-1011
1011
Vay tinh chinh xdc clia phép do ldn thit 1013 96%.

Phén tich thong ké trong do luong.

Ly thuyét thong ké dugc d4p dung d€ phan tich do chinh x4c clia mot thiét bi do
hoiic phép do thong qua nhitng gid tri nhan dudc. Thdng qua viéc phan tich s& liéu gid tri
nhan dudc, ta c6 thé biét @6 chinh xdc clia phép do hodc cia thi€t bi do va tir d6 c6 thé
dua ra dugc nhitng sy thay ddi/di€u chinh d€ phép do hoic thi€t bi do dat két qua chinh
xdc hon trong tuong lai.

o Trisé trung binh
S KX X,

=0.96

n
X: tri s6 trung binh, x,: tri s& cta lan do tht n
e Doléch
d, = x, —X

* D¢ léch trung binh
ol +]a .+,
n
e D¢ léch chudn (Standard deviation)
+ Né&u s6 1an do Idn hon hodc bing 30 (n = 30)
oo \/df +d? +..+d?
n
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+ N&u sd 1an do nhé hon 30 (n < 30)
e \/df +d2 +..+d?
n-1

o Sai s6 ngdu nhién

2 |d} +dZ+..+d?
€Rd= —
T3 n(n-1)

VD: Két qud do chiéu dai ciia mot chi tiét co khi, dugc thuc hién trong 8 ldn do nhu sau:
116,2mm; 118,2mm; 116,5mm; 117,0mm; 118,2mm; 118 4mm; 117,8mm; 118, 1mm
Tinh do léch trung binh va dé léch chudn ciia cdc lan do.

Gidi
- 1162+1182+1165+1170+1182+1184+1178+1181 _
X = 3 =117,6 (mm)
T Gid tri do Dé léch (dy)
R S TR 162 | LA
_____ 2 o ng2 06
B S . . 1e,s | LU
_____ 4 7o 06
_____ S g2 06
_____ 6 (.84 08
_____ T a8 02
8 118,1 0,5
ol 141+|0,:|+...+|0,5| —0.7 (mm)

— 2 2 2
e \/( 14) +(oéazl+...+(o,5 )=O,86 )

VD: Mét Volt ké duogc kiém dinh bing cdch do mot nguon chudn trong nhiéu truong hop
khdc nhau, gia tri do dwoc nhuw sau: 14,35V; 15,10V; 15,45V; 14,75V; 14,85V;
16,10V; 15,85V; 15,10V; 14,45V; 15,20V. Xdc dinh dé léch trung binh, dé léch chudn
va sai s6 ngdu nhién.Tit cdc két qud trén, hdy dua ra két ludn vé do chinh xdc ciia

Volt ké.
Gidi
1435+1510+...+15,20 _15.12V

1C

X =
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