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Loi néi dau

TCVN 8112 : 2009 hoan toan twong dwong voi ISO 4006 : 1991.

TCVN 8112 : 2009 do Ban ky thuat Tiéu chuin Quéc gia TCVN/TC 30
Po luwu luong lwu chét trong éng dan kin bién soan, Téng cuc Tiéu
chuan Do lwdng Chét lwong dé nghi, B6 Khoa hoc va Céng nghé

cong bb.
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L&i gi¢i thiéu
Tiéu chuan nay dwoc bién soan trén co s&

tuan tha hai nguyén tac sau :

1) Chuan héa céac thuat nglr va ky hiéu phu
hop, khéng duy tri cac thuat nglr khdng phu

hop chi vi ching da dwoc st dung triedc day;

2) Loai bd bat ctr thuat nglr hoac ky hiéu nao
dwoc s dung voi cac nghia khac nhau & cac
nwdc khac nhau, hoac do nhirng ngudi khac
nhau, hodc tham chi la do cung mét ngwdi nhwng
& nhirng thdi diém khac nhau, va thay thé bang

mét thuat nglr hodc ky hiéu cd nghia ré rang.

Introduction

In the preparation of this International standard
the following two principles have been followed

as far as possible:

1) To standardize suitable terms and symbols
without perpetuating unsuitable terms merely

because they have been used in the past;

2) To discard any term or symbol which is used
with different meanings in different countries, or
by different or even by the same people at
different times, and to replace it by a term or

symbol which has an unequivocal meaning.
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Do dong Iwu chéat trong 6ng dan kin —

Tw vieng va ky hiéu

Measurement of fluid flow in closed conduits —

Vocabulary and symbols

1 Pham vi ap dung

Tiéu chuan nay dinh nghia cac thuat ngir dwoc
st¢ dung trong linh vic do dong lwu chat trong

bng dan kin va dwa ra cac ky hiéu twong ng.

Tiéu chuan nay khéng bao gébm cac thuat ngir

thubc cac loai dwéi day:

a) Cac thuat ngiv hién nhién;

b) Cac thuat nglr khéng dwoc str dung riéng
cho Iinh vuwec nay, cu thé 1a cac thuat ngr dé

cap dén dong trong kénh h& (xem ISO 772);

c) Cac thuat nglr d& cap dén cac phwong
phap do rat cu thé khong la dbi twong tiéu

chuan hoa.

1 Scope

Standard

terms to be used in

defines the
the field of

measurement of fluid flow in closed conduits,

This International

and gives the corresponding symbols.

It has been found necessary to exclude
terms which come under the following
categories:

a) terms which are self-evident;

b) terms which do not apply specifically to

this field, in particular those  referring  more
specifically to flow in

(see ISO 772);

open channels

c)terms referring to very specific
methods of measurement which
cannot be the subject of standardization.
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2 Ky hiéu
2 Symbols
S6 tham Pon vij SI
chiéu Pai lwong Quantity Ky hiéu” | Thir nguyén? | twong trng
Reference Symbol Dimensions | Correspon-
number ding SI unit
4.10 Dién tich mat cat ngang | Cross-sectional area of A L2 m?
cla 6ng dan tai cac diéu | the conduit, for the
kién van hanh operating conditions
10.3 Nong dé chat danh dau Concentration of the tracer C ML3? kg/m?
7.17 Hé sb xa Discharge coefficient C 4
8.2 Ham sb dong tdi han Critical flow function C 4
8.3 Hé s6 dong t&i han khi thuc | Real gas critical flow C. 4
coefficient
416 | Van toc am thanh Velocity of sound C LT m/s
4.31 Nhiét dung riéng dang ap Specific heat capacity c LT 2@ J/kg.K
at constant pressure
4.31 Nhiét dung riéng dang tich | Specific heat capacity Cy L2T2@" J/kg.K
at constant volume
7.16 DPuwdng kinh, phu thuéc vao| Diameter, depending on D L m
diéu kién van hanh : the operating conditions
-clia mé&t cét ngang cutia 6ng| -of the circular cross-
dan section of the conduit
- ctia 6ng dan do phia dong| -of the measuring
vao cla tam tiét lwu hodc| conduit upstream of an
voi phun orifice plate or nozzle
- clia doan 6ng dau vao hinh| -of the inlet cylinder of
tru ctia 6ng Venturi cb dién | a classical Venturi tube
4.9 Buong kinh thuy lwc Hydraulic diameter D, L m
7.16 DPudng kinh 16 tiét lwu hodc | Orifice diameter or throat d L m
7.17 cb6 do cla phan tlr so cap | of primary element, for
tai diéu kién van hanh hoac | the operating conditions
dwong kinh dau 6ng Pitot | or diameter of the head
of a Pitot tube
7.16 Hé sb van téc tiém can Velocity of approach E 4
factor
D6 khong dam béo do twong déi | Relative uncertainty E 4)
Do khong dam bao do tuyét déi | Absolute uncertainty B 4)
417 | Tansb Frequency f T s’
Gia tdc trong trwéng Acceleration due to g T2 m/s?
gravity
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S6 tham Pon vij SI
chiéu Pai lwong Quantity Ky hiéu" | Thir nguyén? | twong trng
Reference Symbol Dimensions | Correspon-
number ding Sl unit
4.19 D6 nham dong nhat twong | Equivalent uniform k L m
duwong roughness
4.15 Dbo dai Length / L m
4.33 Khéi lwong mol cla lwu | Molar mass of fluid M M kg/mol
chét
5.9 Trung binh tong thé Population mean m 3
416 | S Mach Mach number Ma 9
5.9 C& tong thé Population size N 5
10.4 | Ti sb pha loang (tbc o) Dilution ratio [rate] N 9
5.5.1 C& mau Sample size n 4
4111 | Ap sudt tinh tuyét déi cla | Absolute static P ML'T? Pa
lwu chét pressure of the fluid
4.20 Chénh ap Differential pressure Ap ML'T? Pa
411 Lwu lvgng khoi lwgng Mass flow-rate qm (q) MT’ kg/s
4.1.2 Lwu lwgng thé tich Volume flow-rate qv (0) LT m°/s
4.33 Hang sb mol khi Molar gas constant R ML?T2@™ J/(mol.K)
Ban kinh Radius L m
5.2 Két qua thtr nghiém Test result 4
4.18 D6 1éch trung binh s6 hoc | Arithmetical mean p L m
cla bién dang (d6 nham) deviation of the
(roughness) profile
4.9 Ban kinh thuy Iwc Hydraulic radius Ry, L m
4.15 S6 Reynold Reynolds number
- apdung theo D - referred to D Rep 4
- apdungtheod - referred to d Re,
417 | Sé Strouhal Strouhal number S, 9
5.9 D6 1éch chuan thye nghiém | Experimental standard s 5
deviation
5.22 |Sai sb tiéu chudn cua woc| Standard error of Sk 2
lwong estimate
Nhiét do tuyét ddi clia luu chat| Fluid absolute T 0 K
temperature
5.25 Phan bo t Student Student’s t distribution ¢ 4
5.26 D6 khéng d&m bao do Uncertainty U 9
4.7 Van toéc lwu chat doc truc | Mean axial fluid U LT’ m/s
trung binh velocity
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So6 tham Pon vij SI
chiéu Pai lwong Quantity Ky hiéu” | Thir nguyén? | twong trng
Reference Symbol Dimensions | Correspon-
number ding Sl unit
5.26.1 | Bd khong ddm bdo do ngdu | Random uncertainty Uz 4
nhién
5.26.2 | Do khdng dam bao do hé | Systematic uncertainty Us 4
théng
Hinh2 | Gigi han trén va dwéi cia | Upper and lower limits | U, U 4
d6 khong dadm bdo do | of a non symmetrical
khéng dbi xirng uncertainty
4.21 Van téc ma sat Friction velocity u* LT’ m/s
4.17 Van tbc cuc bo ctia lwu chat | Local velocity of the % LT’ m/s
fluid
4.8 Van tbc khéng thir nguyén | Non-dimensional ¥ 9
(twong déi) [relative] velocity
Thanh phan clGa van téc | Component of the local "
cuc bod song? song vé&i truc | velocity parallel to the V LT m/s
clia dwong 6ng pipe axis
5.11 Trong s6 do Weight of Wi 4
measurement
7.15 | Tisb am thanh Acoustic ratio X N
713 Ti s6 chénh ap Differential pressure ratio X 4
5.1 Gia tri trung binh (cua bién | Average value (of a X 4
X) variable x)
5.11.1 | Trung binh s hoc ¢ trong | Arithmetic weighted X, 4
s6, trung binh c6 trong sb mean, weighted average
9.1 Chi sb khéng déi xirng Index of asymmetry Y 9
Khodng cach tv diém do | Distance from a measure y L m
dén thanh 6ng -ment point to the wall
Khodng cach khéng th& | Non-dimensional 5’ 4)
nguyén tr diém do dén | distance from a measure
thanh éng -ment point to the wall
4.33 Hé sb nén Compressibility factor Z 4
7.18 Heé sb dong chay Flow coefficient a 4
4.10 Hé s6 dong nang Kinetic energy a 4
coefficient
7.4 Ti s6 dwong kinh Diameter ratio B D
4.31 Ti s6 nhiét dung riéng Ratio of the specific ¥ 4

heat capacities

10
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S6 tham Pon vij SI
chiéu Pai lwong Quantity Ky hiéu” | Thir nguyén? | twong trng
Reference Symbol Dimensions | Correspon-
number ding S unit
7.19 Hé sb gian n& Expansibility P 4
[expansion] factor
Nhiét dd Iwu chat, °C Fluid temperature, in Iz ® °C
degrees Celsius
4.6 Goc gitva vector van téc | Angle between the 0 rad
cuc bd va truc 6ng dan local velocity vector
and the conduit axis
5.2 Hé s6 nhay (&nh hwéng) Sensitivity [influence] 0. 4
coefficient
4.32 S6 mii dang entropi Isentropic exponent 4
4.20 Hé sb ton that ap suat doc | Universal head loss 4
duwdng coefficient
Do nhét dong lwe hoc cha | Dynamic viscosity of P MLT? Pa.s
lwu chat the fluid (hodcn)
4.15 D6 nhét dong hoc cla | Kinematic viscosity of v LT m?/s
Iu chat the fluid
57 S6 bac tw do Number of degrees of v 4
freedom
4.32 Khdi lwong riéng cla Iwu | Density of the fluid D ML® kg/m?
chat
7.14 Ti sb ap suat Pressure ratio r 4
4.21 Ung suadt cat trwot | Wall shear stress 7, MLT? Pa
thanh éng
Goc phan ky bao ham Included angle of the @ rad
divergent
Goc gitra vector van tdc | Angle between the local @ rad
cuc bd va truc thiét bi do velocity vector and the
axis of the metering device

1) Ky hiéu cho trong ngodc don khéng dugc wu tién st dung.
2) M = khéi lweng, L = chiéu dai, T = thoi gian, © = nhiét do
3) Nbng d6 con dwoc biéu thi dwédi dang dai lwong khéng
th& nguyén.

4) Dai lwvgng khong thir nguyén.

5) Th& nguyén clia tham s nay la thé nguyén cla dai

lwong lién quan.

1) Symbols shown in parentheses are non-preferred.

2) M = Mass, L = length, T = time, ® = temperature.

3) The concentration can also be expressed as a
dimensionless quantity.

4) Dimensionless quantity.

5) The dimension of this parameter is the dimension of

the quantity to which it relates.

11
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3 Chi sé dwéi

3 Subscripts

Nghia Meaning Ky hiéu
Phia dong vao Upstream 1
Phia dong ra Downstream 2
Hiéu qua Effective e
L&n nhat Maximum max
Nhé nhat Minimum min
Danh nghia Nominal n
SO dw Residual R
Ngau nhién Random r
Tai entropi khéng doi At constant entropy S
Tinh hé thong Systematic s
Sy chuyén tiép Transition t

4 Thuat ngir chung trong co’ hoc lwu chéat

4.1

Lwu lwong

Thuong sb cia lwong lwu chat chdy qua mét
cat ngang cta éng dan va thoi gian can dé
lwong lwu chét nay chay qua mat cat ngang do.

411
Lwu lweng khéi lwong, g,
Lwu lwong trong do lwong lwu chét dwoc biéu

thi la khéi lwong.

4.1.2

Lwu lwong thé tich, g,

Lwu lwong trong dé lwong lwu chét dwoc biéu
thj 1a thé tich.

4.2

Lwu lwong trung binh

Gia tri trung binh cua Ilwu lwgng trong mot
khoang thoi gian.

4.3

Phan bé van téc

So dd cac vector doc truc clia cac van tdc Iwu chét
cuc bd trén mét c&t ngang clia mét 6ng dan.

12

4 General terms in fluid mechanics

4.1

Flow-rate

Quotient of the quantity of fluid passing through
the cross-section of a conduit and the time taken
for this quantity to pass through this section.

4.1.1
Mass flow-rate, g,
Flow-rate in which the quantity of fluid is

expressed as a mass.

41.2
Volume flow-rate, g,
Flow-rate in which the quantity of fluid is

expressed as a volume

4.2
Mean flow-rate

Mean value of flow-rate over a period of time

4.3
Velocity distribution
Pattern of the axial vectors of the local fluid

velocities over a cross-section of a conduit




4.3.1

Phan b6 van toc phat trién hoan toan

Phan bb van tbc ma khi da dat dwoc thi khéng
thay dbéi theo cac mat cat ngang cla dong lwu
chéat. Diéu nay thwdng dat dwoc & doan cubi
éng dan thang co du chiéu dai.

4.3.2

Phan bé van toéc déu

Phan bé van tbc tiém can véi phan bé van téc
phat trién hoan toan, cho phép thuc hién chinh

xac phép do lwu lvong.

4.4
Bién dang dong chay

Biéu do6 thé hién sw phan bé van téc.

4.5
Dong chay xoay
Dong chay ¢ cac phan tlr van téc doc truc va

xoay tron.

4.6

Goc xoay, 6

Goc gilra vector van tdc cuc bd tai mot diém cu
thé cla mat cat ngang va truc éng dan. Géc

xody thay dbi trén mat cat ngang

4.7

Van téc Iwu chat doc truc trung binh, U

Ti sb gita lwu lwong thé tich (tich phan theo
mat cat ngang 6ng dan cac thanh phan van téc

cuc bd doc truc) va dién tich mét cat ngang do.

4.8

Van téc (twong d6i) khong thir nguyén, v*

Ti sb gitra van tbc lwu chat tai mot diém cho
trvdc va van tbc quy chiéu do tai cung thoi
diém co thé 1a van tdc tai mot diém cu thé (vi
du van téc tai dwdng tdm) hodc van téc lwu

chét doc truc trung binh.

TCVN 8112 : 2009

4.3.1

Fully developed velocity distribution

Velocity distribution that, once attained, does not
vary from one cross-section of a fluid flow to
another. It is generally attained at the end of a

sufficiently long straight length of conduit.

4.3.2

Regular velocity distribution

Distribution of velocities which sufficiently approaches
a fully developed velocity distribution to permit an
accurate measurement of the flow-rate to be made

4.4
Flow profile

Graphic representation of the velocity distribution

4.5
Swirling flow
Flow which has axial and circumferential velocity

components

4.6

Swirl angle, 6

Angle between the local velocity vector at a particular
point of the cross-section and the conduit axis. The

swirl angle varies over the cross-section.

4.7

Mean axial fluid velocity, U

Ratio of the volume flow-rate (the integral over a
cross-section of the conduit of the axial
components of the local fluid velocity) to the

area of the measurement cross-section.

4.8

Non-dimensional [relative] velocity, v*

Ratio of the flow velocity at a given point to a
reference velocity measured at the same time
which may be the velocity at a particular point
(for example the centre-line velocity) or the

mean axial fluid velocity.

13
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4.9

Pwong kinh thay lwe, D,

Bbn lan thwong cua dién tich méat c&t ngang
wot va chu vi wot.

CHU THICH:

1) Khi méat cit ngang clia 6ng dan chira day lwu chét,
duwdrng kinh thay lwc bing dwdng kinh trong clia 6ng dan.
2) Ban kinh thay lwc, Ry, ciing dugc st dung; bing
thwong cla dién tich mat c&t ngang wét va chu vi wot
(Dh = 4Rh)

4.10

Hé s6 dong nang, o

Hé sb dwoc xac dinh bang céng thirc:
3
1
a=L]f [Kj A
4U
Trong doé:
dA la phan tr dién tich mat c&t ngang.
A la dién tich mat c&t ngang clia dong chay.

(Trong hau hét cac ng dung thuc té, « bién

dbi gan dung gitva 1 va 1,2)

4.1
Ap suét tinh
Ap suét co6 thé do bang tréc diém chuyén dong

cung véi hat clia lwu chéat.

4111
Ap suét tinh tuyét déi cta lwu chét, p
Ap suét tinh cla lwu chat dwoc do so v&i chan

khong tuyét dbi.

4.11.2

Ap suéat do

D6 chénh gitra ap suét tinh tuyét déi cla lwu
chat va ap suét khi quyén tai cung vi tri va thoi

gian do.

14

4.9
Hydraulic diameter, D,
Four times the quotient of the wetted cross-

sectional area and the wetted perimeter.

NOTES:

1 For a circular cross-section conduit running full, the hydraulic
diameter is equal to the internal diameter of the conduit.

2 Hydraulic radius, Ry is also used; it is equal to the
quotient of the wetted cross-sectional area and the wetted

perimeter (D = 4Rp).
410

Kinetic energy coefficient, a

Coefficient defined by the formula:
3
1
a1 [][5;) a4
A \U
Where:
dA is an element of the cross-sectional area;
A is the cross-sectional area of the flow.

(In most practical installations, o varies between

1 and 1,2 approximately.)

4.1
Static pressure
Pressure which would be measured by a pinpoint

observer travelling with a particle of the fluid.

4111
Absolute static pressure of the fluid, p
Static pressure of a fluid measured with

reference to a perfect vacuum.

4.11.2

Gauge pressure

Difference between the absolute static pressure
of a fluid and the atmospheric pressure at the

place and time of the measurement.



4.12

Ap suat dong lwc hoc

4121

Ap suat dong lwc hoc ciia mét phan tir lwu
chat

Dbi v&i dong lwu chat co ban, sw gia ting ap
suat trén ap suat tinh la két qua cla sw chuyén
héa déng entropi hoan toan déng nang clia lwu
chat thanh naéng lwong ap suét, bang % pv?

néu lwu chat khdng nén duorc.

4.12.2

Ap suat dong lwc hoc trung binh trong mit
cat ngang

Ti sb gitra ndng lwong dong chay qua mét cat

ngang dwéi dang déng ndng va lwu lwong thé
2 .z . 1

tich. C6 thé biéu thj bang cong thirc o x5 pU?

néu lwu chat khdng nén duorc.

413

Ap suét toan phan

Tbng ctia ap suat do va ap suét dong luc hoc.
CHU THICH: Béi v&i moét phan t& lvu chét & trang thai
nghi, 4p suat do va ap suét toan phan cé cung gia tri
sb hoc.

4.14

Ap suét tré

Ap suét dic trung cho trang thai nang lwong
cla lwu chat khi déng nang cla né chuyén hoa
hoan toan thanh nang lwong &p suét, bang tong

ap suét tinh tuyét déi va ap suéat déng lwc hoc.

CHU THICH: Béi voi phan tir lwvu chét & trang thai nghi,

ap suét tinh tuyét ddi va ap suét tré co cung gia tri s6 hoc.

TCVN 8112 : 2009

4.12

Dynamic pressure

4121

Dynamic pressure of a fluid element

For an elemental fluid streamline, the increase in
pressure above the static pressure which would
result  from the complete isentropic
transformation of the kinetic energy of the fluid
into pressure energy. It is equal to % pV? if the

fluid is incompressible.

4.12.2

Mean dynamic pressure in a cross-section

Ratio of the power of the fluid flowing through
the cross-section in the form of kinetic energy to

the volume flow-rate. It can be expressed as

a ><%,0U2 if the fluid is incompressible.

413
Total pressure
Sum of the gauge pressure and the dynamic pressure

NOTE: For an element of fluid at rest, the gauge pressure

and the total pressure have the same numerical value.

4.14

Stagnation pressure

Pressure which characterizes the state of the
energy of a fluid when its kinetic energy is
completely transformed into pressure energy. It
is equal to the sum of the absolute static
pressure and the dynamic pressure.

NOTE: For an element of fluid at rest, the absolute static

pressure and the stagnation pressure have the same

numerical value.

15
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Ap suét dong luc hoc
Dynamic pressure

Ap suét toan phan

Ap suét do
Gauge pressure

4  Total pressure

Ap suét khi quyén
Atmospheric pressure

v

% Ap suét tinh tuyét dbi

Absolute static pressure

Ap suét tré
Stagnation pressure

, 2 e w Chan
: . khéng
Vacuum

Hinh 1 — So’ d6 minh hoa cac thuat ngir lién quan dén ap suat
Figure 1 — Diagram illustrating the terms relating to pressure

4.15
S6 Reynolds, Re
Tham sb khéng thir nguyén mé ta ti sb gitra

quan tinh va lwc nhét, biéu thi bang céng thie:

Re = ZI
1%
Trong doé:

U la van tdc lwu chét doc truc trung binh
trén mot mat cit ngang co dién tich xac
dinh;
I 14 kich thuwéc dac trung cha hé thdng xuét
hién dong chay;
v 1a d6 nhét déng hoc cla lwu chét.
CHU THICH: Khi xac dinh s6 Reynolds, can phai xac dinh
rd kich thudc déc trung (vi dy: dwong kinh éng dan,
duwdrng kinh 16 cla thiét bi do chénh ap, dwdng kinh dau
éng Pitot, v.v...).
4.16
S6 Mach, Ma
Ti sb gitra van téc lwu chét doc truc trung binh
va van tbc am thanh trong lwu chét tai nhiét do
va ap suét twong ng, dwoc biéu thj bang céng

thrc: Ma :E
C

16

4.15

Reynolds number, Re

Dimensionless parameter expressing the ratio
between the inertia and viscous forces. It is

given by the formula: Re = 2.
1%

Where:
U is the mean axial fluid velocity across a

defined area;

| is a characteristic dimension of the system
in which the flow occurs;

v is the kinematic viscosity of the fluid.

NOTE: When specifying a Reynolds number, the
characteristic dimension on which it has been based should
be indicated (for exemple, the diameter of the conduit, the
diameter of the orifice of a differential pressure device, the

diameter of a Pitot tube head, etc.).

4.16

Mach number, Ma

Ratio of the mean axial fluid velocity to the
velocity of sound in the fluid at the considered
temperature and pressure. It is given by the

formula: Ma :g
c



417

S6 Strouhal, Sr

Tham sb khéng thir nguyén lién quan dén xoay
co tan sb f sinh ra bang mét vat thé cé kich
thuwdc dac trung / va van tdc lwu chét v, dwoc

biéu thi bang cong thirc:

4.18
Do léch trung binh sé hoc (d6 nham) cua
bién dang, R,
Trung binh s hoc clia cac gia tri tuyét dbi cha
bién dang tai chiéu dai Iy méau, cé thé nguyén
ctia do dai.
4.19
Hé s6 nham quy doi, k
Pwdng kinh cac hat hinh cau nén chat thanh
bé mat tro trong dng dan cé cung ton that ap
suat trén mot don vi chiéu dai nhw bé mét thuc
ctia mot dng dan cé cung dwong kinh.
4.20
Hé s6 ton that ap suat doc dwong , 4
Ti sb gitra t6n that ap suét ciia dong chay, doc
theo chiéu dai cta éng dan c6 cung dwong
kinh thuy lwc, véi ap suat dong lyc hoc tinh
duoc tr van téc lwu chat doc truc trung binh,
duwoc biéu thi bang cong thirc:

Ap :JVL)CLUU2

h

4.21
Van téc ma sat, u*
Can bac hai cia thwong sbé gitra (ng suat cat

trwegt thanh dng 7, véi khbi lwgng riéng clia chét

u*:JZo:UJZ
yo, 8

l6ng:
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Strouhal number, Sr

Dimensionless parameter relating the vortex
shedding frequency f generated by a body
having a characteristic dimension / to the fluid

velocity v. It is given by the formula:

4.18

Arithmetical mean deviation of the
(roughness) profile, R,

Arithmetic mean of the absolute values of the
profile departures within the sampling length. It

has the dimensions of length

4.19

Equivalent uniform roughness, k

Diameter of closely-packed spherical particles lining
the inner surface of a conduit that would give the
same pressure loss per unit length as the actual

surface of a conduit of equivalent diameter.

4.20
Universal head loss coefficient, 1
Ratio of the pressure loss of a flow, along a
length of conduit equal to the hydraulic
diameter, to the dynamic pressure calculated
from the mean axial fluid velocity. It is given by
the formula:

Ap :lixlaU2

h

4.21
Friction velocity, u*
Square root of the quotient of the wall shear

stress 7,and the density of the flowing fluid, i.e.

e | quZ
yo, 8

17
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4.22

Dong chay 6n dinh

Dong chay ma & doé cac tham sé nhw van téc,
ap suét, khdi lwong riéng va nhiét dd khéng
thay ddi theo th&i gian lam anh hwéng dén do
chinh xac can thiét cia phép do.

CHU THICH: Dong chay n dinh quan sat dwoc trong éng
dan |4 dong thuc té co cac tham sé thay déi theo thoi gian
con cac gia tri trung binh déc 1ap v&i thdi gian; day la
“dong chay &n dinh trung binh” thuc.

4.23

Dong dao déng c6 Iwu lwong trung binh
khéng doi

Dong ma lwu lwong tai phan doan do lwdng la
ham cla thoi gian nhung cé gia tri trung binh
khéng dbi khi tinh trung binh trong mét khoang
thoi gian du dai.

CHU THICH: C6 hai dang dong dao déng:

— dong dao ddng co chu ky;

— dong dao déng ngau nhién.

4.24

Dong chay khong 6n dinh

Dong chady tang hodc dong chay réi co cac
tham sb nhw van tbc, ap suét, khéi lwong riéng
va nhiét do bién dbi theo thoi gian.

CHU THICH: Khoang thdi gian dwoc xem xét phai da dai
dé co thé bd qua cac thanh phan ngiu nhién cta dong
chay réi.

4.25

Dong chay tang

Dong chay trong cac diéu kién ma lwc nhot ap

dao so voi lwc quan tinh.

CHU THICH: Dong chay tang c6 thé khéng 6n dinh nhwng
hoan toan khéng c6 hén hop réi. Dong gia 1dng 1a mét vi
du clia dong chay tng 6n dinh trong mét éng dan tuan

hoan.
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4.22

Steady flow

Flow in which parameters such as velocity,
pressure, density and temperature do not vary
sufficiently with time to affect the required
accuracy of measurement.

NOTE: The steady flows observed in conduits are in
practice flows in which these parameters vary in time
about mean values independent of time; these are actually
“mean steady flows”.

4.23

Pulsating flow of mean constant flow-rate

Flow in which the flow-rate in a measuring
section is a function of time but has a constant
mean value when averaged over a sufficiently
long period of time.

NOTE: Two types of pulsating flow are found, i.e.

- periodic pulsating flow;

- randomly fluctuating flow.

4.24

Unsteady flow

Flow, which may be laminar or turbulent, in
which parameters such as velocity, pressure,
density and temperature fluctuate with time.
NOTE: The time interval being considered has to be
sufficiently long that the random components of the
turbulent flow itself may be ignored

4.25

Laminar flow

Flow under conditions where the forces due to
viscosity are predominant in comparison with
the forces due to inertia.

NOTE: Laminar flow may be unsteady but is completely

free from turbulent mixing. Poiseuille flow is an example of

steady laminar flow in a circular conduit.



4.26

Déng chay roi

Dong chay trong cac diéu kién ma lwc quéan
tinh ap dao so v&i lwc nhot.

CHU THICH: Déng chay rdi 1a dong chdy ma van téc
khéng c6 quy luat (ngau nhién) dao ddng theo thdi gian
va khong gian dwoc thém vao dong chay trung binh.
4.27

Déng chay réi nham hoan toan

Dong chay trong 6ng dan c6 d6 nham twong
ddi cho trwac xuét hién khi hé s6 ton that cot

ap tébng hop A doc 1ap véi s6 Renolds Re.

4.28

Dong chay chuyén tiép

Dong trung gian gitra dong chay tang va dong
chay rbi.

CHU THICH: S& Renolds déi véi dong chuyén tiép cla
lwu chat Newton, c6 tham khdo dwéng kinh éng dan,
thong thuwong & giltra gia tri gi¢i han dwdi 2 000 va gidi
han trén bién d6i gitra 7 000 va 12 000 phu thudc dd
nham éng dan va cac yéu tb khac.

4.29

Hiéu rng Coanda

Hiéu &ng xay ra khi mét ludng lwu chét bam
dinh gan sat bé mat rén.

4.30

Hiéu rng Doppler

Sw thay db6i tan sb biéu kién clia birc xa do
chuyén déng twong ddi gitra ngudn so cép
hodc thr cAp so v&i thiét bi quan trac.

4.31
Ti s6 nhiét dung riéng, ¥
Ti sb gitra nhiét dung riéng dang ap va nhiét

. : C
dung riéng dang tich: y :C_"

Nhin chung ti s& nay bién dbi khi nhiét do
va/hodc ap suét khi bién dbi.
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4.26

Turbulent flow

Flow under conditions where the forces due to
inertia are predominant in comparison with the
forces due to viscosity.

NOTE: Turbulent flow is a flow in which irregular (random)
velocity fluctuations in time and space are superimposed
on the mean flow.

4.27

Fully rough turbulent flow

Flow in a conduit of a given relative roughness which
occurs when the universal coefficient for head loss A
is independent of the Reynolds number Re.

4.28
Transition flow
Flow intermediate between laminar flow and

turbulent flow.

NOTE: As a guide, the Reynolds number for the transition
flow of a newtonian fluid, when referred to the conduit
diameter, is generally between a lower limit of 2 000 and an
upper limit which varies between 7 000 and 12 000
depending on the conduit roughness and other factors.
4.29

Coanda effect

Effect which occurs when a jet of fluid adheres

to a nearby solid surface.

4.30

Doppler effect

Apparent change in the frequency of a radiation
due to relative motion between a primary or

secondary source and the observer.

4.31
Ratio of the specific heat capacities, y

Ratio of the specific heat capacity at constant pressure to

the specific heat capacity at constant volume: y = C—”

v
It varies in general whenever the gas

temperature and/or pressure vary.

19



TCVN 8112 : 2009

4.32

S6 mii ding entropi, x

Ti s6 gitva bién dbi twong déi cla ap suéat va
bién dbi twong dbi twong ng cla khdi lwong
riéng trong cac diéu kién chuyén héa doan

nhiét (dng entropi) thuan nghich co’ ban:

K:p_(a_pJ
p op )

V&i khi ly twéng, sb mi dang entropi bang ti sb
nhiét dung riéng, ti s6 nay dwoc xem nhw hang

sb trong khoang tich phan da chon.

CHU THICH: Chi s S nghia 14 “tai entropi khong déi”

4.33
Hé sé nén, Z
Hé sé hiéu chinh biéu thi vé mat s6 hoc dd léch
cta dinh luat khi ly twédng khi ap dung cho khi
thwe tai cac diéu kién ap suét va nhiét dd cho
trwdc. Bugc xac dinh bang cong thire:

7 - PM

PRT
Trong doé:
R la hang s& mol khi, bang 8,3143 J/(mol.K)

5 Do khong dam bao do

Cac dinh nghia dwva ra tai diéu nay dwa trén cac
dinh nghta t cac tiéu chuén théng ké twong (ng,
nhung déi khi cac dinh nghia théng ké chinh xac
khong dwa ra dwoc sw dién gidi co tinh chat thuc
té cac dinh nghta nay. Trong moi trwdng hop cac
dinh nghia dwa ra khdng dwoc dan dén sai sb
trong cdng thirc dwoc st dung. Chi tiét hon, xem
TCVN ISO 3534 va Tir vung quéc té vé céc thuat
ngl* chung va co ban trong do Iluong hoc
(BIPM/IEC/ISO/OIML).
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4.32

Isentropic exponent,
Ratio of the relative variation in pressure to the
corresponding relative variation in density under
reversible adiabatic

elementary (isentropic)

transformation conditions:

K:p_(a_pJ
p op )

For an ideal gas, the isentropic exponent is
equal to the ratio of the specific heat capacities,
this ratio being considered as constant in the
chosen integration interval.

NOTE: The subscript S means “at constant entropy”.

4.33
Compressibility factor, Z
Correction factor expressing numerically the
deviation from the ideal gas law of the behaviour
of a real gas at given pressure and temperature
conditions. It is defined by the formula

7 -PM

PRT

Where:
R, the molar gas constant, equals 8,3143 J/(mol.K).

5 Uncertainties

The definition given in this clause are based on
those from appropriate statistics standards but
the full

definitions are not given in view of the practical

on occasions rigorous statistical
interpretation of these definitions. In no case will
the definitions given lead to errors in the
formulae used. For further details, see ISO 3534
and the International vocabulary of basic and

general terms in metrology

(BIPM/IEC/ISO/OIML).



5.1

Gia tri trung binh, x

Trung binh sb hoc clGa n gia tri doc cha dai
lwgng x. Gia tri trung binh x dwgc tinh toan

B R
theo cong thire: x = —le.

i=1

5.2
Hé s6 nhay (anh hwéng), 6,

Ti s6 gitva thay dbi cla két qua R va thay doi

cla tham s6 dau vao x :

Theo gia tri twong d6i né tré thanh:

g, - AR o
’ R X
5.3

Phan b6 tan sb

Mébi quan hé gilra cac gia tri do dwoc cla bién
sb va tan sb xuét hién cta céac gia tri d6.

5.4

Tdong thé

Toan bo cac ca thé dang xem xét.

5.5

Mau

Mbét hay nhiéu ca thé lay tir mot tbng thé dé
cung cép théng tin vé tdng thé, va co thé sk
dung lam co s& quyét dinh vé téng thé hoac vé
qua trinh tao ra téng thé do.

5.5.1
C& mau, n

Sé c4 thé bao gdm trong mau.

5.6
Gia tri thuc
Gia tri dac trwng cho dai lwgng dwoc xac dinh

chinh xac tuyét dbéi trong diéu kién dai lwong

TCVN 8112 : 2009

5.1

Average value, x

Arithmetic mean of n readings of the quantity x.
The average value x is calculated using the

. - I
following formula: x = —le.
n o

5.2

Sensitivity [influence] coefficient, 9

Ratio of the change in a result R to the change

in an input parameter x:

In relative terms this becomes

g, - AR [
R X
5.3

Frequency distribution
Relationship between the measured values of a

variable and their frequencies of occurrence

5.4
Population

Totality of items under consideration.

5.5

Sample

One or more items taken from a population and
intended to provide information on the population,
and possibly to serve as a basis for a decision on the
population or on the process which produced it.

5.5.1
Sample size, n
Number of items which are to be included in the

sample

5.6
True value
Value which characterizes a quantity perfectly

defined in the conditions which exist when that

21
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tdn tai & thoi diém dwoc xem xét.
Gia tri nay 1a gia tri ly twéng, chi co thé dat
dwoc néu tat cd cac nguyén nhan gay ra sai sb

do duwoc loai bo.

5.7
S6 bac tw do, v

Théng thuong, la sd quan tréc trir di sb tham sb.

CHU THICH: vi dy, do léch chuan dwgc xem la c6 bac tw
do (n-1) vi d& wéc lwong trung binh can st dung mét bac
tw do.

5.8

Do léch

Chénh léch gilra gia tri cta dai lwgng va gia tri
chuén hoac gia tri quy chiéu.

CHU THICH: bac biét trong théng ké, gia tri quy chiéu

thwérng 13 trung binh sé hoc clia mét loat phép do.

5.9

Do léch chuan thwe nghiém, s

Déi v&i mot day n phép do cua cung dai lvgng
do, tham sb dic trwng cho sy phan tan clia cac

két qua va dwoc cho bang cong thirc:

Trong doé:
x, la két qua phép do thr i
¥ la trung binh sb hoc cla n két qua duwoc

xem xét
CHU THICH:
1) Khéng nén nham 1an do léch chuén thuc nghiém véi d6
léch chuén ctia téng thé & cla téng thé c& N va trung binh

m, dwoc cho béng céng thrc:

2) Néu loat n phép do duwoc xem 1a mau ctia mot tdng thé

thi s la wéc lwgng cla d6 léch chudn cua tdng thé.
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quantity is considered.

It is an ideal value which could only be achieved

if all causes of measurement error were
eliminated.
5.7

Number of degrees of freedom, v

In general, the number of observations minus
the number of parameters.

NOTE: For example, the standard deviation is said to have
(n -1) degrees of freedom because for the estimation of the
mean it is necessary to use one degree of freedom.

5.8

Deviation

Difference between the value of a quantity and
a standard or reference value.

NOTE: Particularly in statistics, the reference value is

frequently the arithmetic mean of a series of

measurements.

5.9

Experimental standard deviation, s

For a series of n measurements of the same
measurand, the parameter characterizing the

dispersion of the results and given by the formula:

Where:

x; is the result of the jith measurement

x is the arithmetic mean of the n results

considered
NOTES:
1. The experimental standard deviation should not be
confused with the population standard deviation ¢ of a

population of size N and of mean m, given by the formula

2. If the series of n measurements is considered to be a sample of

a population, s is an estimate of the population standard deviation.



5.9.1
Do léch chuan thwc nghiém cua gia tri trung
binh, s(x)
Uéc lvgng dé léch chuén cua trung binh sb
hoc x dbi véi voi gia tri trung binh m cua toan
bd téng thé, cho bang cong thirc:

s()_c) = Lx)

Jn

5.9.2
Do léch chuan dw, sk

Xem 5.22, sai s6 tiéu chuan cha wéc lvong.

5.10

Phwong sai thwe nghiém, s?

Phép do dd phan tan cta phan bd, duwoc wéc
lwgng bang cach tinh téng binh phwong d6
léch ctia cac phép do trung binh, chia cho sb

bac tw do:

5.10.1
Phwong sai dw, sg°

Binh phwong d6 1&ch chuén du.

5.1

Trong sé do, w;

S6 thé hién d6 tin cay cha két qué phép do mot
dai lwong nhét dinh so voi két qua phép do

khac cla cung dai lvgng.

5111

Trung binh sé hoc cé trong sb, X ;
Trung binh cé trong sé, x,,

Téng céc tich cua tirng gia tri va trong sb cla

né (c6 thé dwong hodc bang khéng) ctia phép
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5.9.1
Experimental standard deviation of the
mean, s(x)

Estimate of the standard deviation of the
arithmetic mean x with respect to the mean m of

the overall population. It is given by the formula

s()_c)—ix)

~n
5.9.2
Residual standard deviation, sg

See 5.22, standard error of estimate

5.10

Experimental variance, s?

A measure of the scatter or spread of a
distribution. It is estimated by calculating the
sum of the squares of deviations of
measurements about the mean, divided by the

number of degrees of freedom:

5.101
Residual variance, sg?

The square of the residual standard deviation

5.11

Weight of measurement, w;
Number which expresses the degree of
confidence in the result of a measurement of a
certain quantity in comparison with the result of

another measurement of the same quantity.

5111
Arithmetic weighted mean, x ; Weighted

average, x

Sum of the products of each value and its

weight (which can be positive or zero) of
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do chia cho téng cac trong sé clia phép do, cho

bang cong thirc:

5.12

Hiéu chuan

Tap hop cac thao tac trong diéu kién quy dinh
dé thiét 1ap méi lien quan gitra cac gia tri cla
dai lwong dwoc chi bdng phwong tién do va
cac gia tri twong &ng thé hién bang chuan phu

hop véi lvu lwgng do.

5.12.1

So dé hiéu chuan

51211

Tinh lién két chuan

Tinh chét cha két qua do nho d6 co thé ¢ lién
hé t&i cac chuadn da dinh, thwong la chuan
quéc t& hoac chuan qubc gia, théng qua mot

chudi so sanh khéng gian doan

5.13

Phan bé chuan

Phan bd Laplace-Gauss: Phan bd xac suat cla
mot bién ngau nhién lién tuc x c6 mat dé xac

suat la

e o 55

CHU THICH: m la trung binh sb hoc va o |a d6 léch chuén

ctia phan bé chuén.
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measurement divided by the sum of the weights

of measurement. It is given by the formula

n
Zwixf
i=1
w n

S

i=1

5.12

Calibration

The set of operations which establish, under
specified conditions, the relationship between
values indicated by a measuring device and the
corresponding known values obtained using a
measuring standard suitable for the flow-rates

being measured.

5.12.1

Calibration hierarchy

51211

Traceability

Property of a result of a measurement whereby
it can be related to appropriate standards,
generally international or national standards,

through an unbroken chain of comparisons.

5.13

Normal distribution
Laplace-Gauss  distribution Probability
distribution of a continuous random variable x

such that the probability density is

- e 55

NOTE: m is the arithmetic mean and o is the standard

deviation of the normal distribution.



5.14

Phwong phap binh phwong cuec tiéu

Ky thuat dung dé tinh hé sé phwong trinh khi
mot dang dac biét cia phwong trinh dwoc chon
dé khép dwong cong véi div liéu. Nguyén tac
cia phuwong phap binh phuong cuc tiéu la
gidm dén muec tbi thiéu tbng binh phwong do

léch ctia di¥ liéu so v&i dwdng cong.

5.15

Hoi quy

Qua trinh lvgng héa sy phu thudc ctia moét bién
dbi véi mot hay nhiéu bién khac. Hoi quy la mot
quy trinh dé& xac dinh cac hang sb chwa biét
ctia mé hinh dé nghj theo cach thirc sao cho
cac dw doan tir mo hinh c6 thé cang sat cang
t6t v&i dir liéu theo cach nao dé. Thwdng “cang
sat cang tot” co nghia la tdng binh phwong do
léch la nhé nhét. Nhiéu chwong trinh may tinh
da co san tiéu dé “hoéi quy” phu hop dbi voi viéc
khép dweng cong. Péi véi muc dich cua tiéu
chuén nay, hdi quy va binh phwong cuc tiéu cé

thé xem nhw déng ngha.

5.16
Sai sé (tuyét déi) cta phép do
Két qua do trir di gia tri thwe (quy wéc) clha dai

lwong do.

CHU THICH:
1) Thuat nglr nay tvong dwong voi:

— S6 chi,

— Két qua chua hiéu chinh,

— Két qua da hiéu chinh.
2) Céc phan da biét cta sai s6 do co thé dwoc bu bing
cach ap dung céac s hiéu chinh phu hop. Sai sé clia két
qua hiéu chinh c6 thé chi dwoc thé hién bdng mot do
khéng dam bao do.
3) “Sai sb tuyét ddi” c6 dau, khdong nén nham lan véi gia

tri tuyét d6i cia mot sai s 1a médun clia sai s6.
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5.14

Method of least squares

Technique used to compute the coefficients of
the equation when a particular form of equation
is chosen for fitting a curve to data. The principle
of the method of least squares is the
minimization of the sum of squares of deviations

of the data from the curve.

5.15

Regression

Process of quantifying the dependence of one
variable on one or more other variables.
Regression is a procedure for determining the
unknown constants of a proposed model in such
a manner that predictions from the model are as
close as possible to the data in some way. Often
“as close as possible” is taken to mean that the
sum of squares of the deviations is a minimum.
Many of the available computer programs
suitable for curve fitting have the word
‘regression” in the title. For the purposes of this
International standard, regression and least

squares may be regarded as synonyms.

5.16
(absolute) Error of measurement

The result of a measurement minus the

(conventional) true value of the measurand.

NOTES:
1 The term relates equally to

- the indication,

- the uncorrected result,

- the corrected result
2 The known parts of the error of measurement may be
compensated by applying appropriate corrections. The
error of the corrected result can only be characterized by
an uncertainty.
3 “Absolute error”, which has a sign, should not be
confused with absolute value of an error which is the

modulus of an error.
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517
Gia tri bat thwong
Gia tri quan tréc xuét hién khéng phu hop voi

phan con lai cha tap dir liéu.

5.18

Sai s gia

Sai s6 lam mét gia tri cGia phép do. Thuwong do
mot nguyén nhan riéng biét nhw 16i doc sai mét
hay nhiéu chir sb quan trong hodc sy hdng héc
cla thiét bi.

5.19

Sai s6 ngau nhién

Thanh phan sai sb ctia phép do bién dbi khdng
thé dw doan duwoc trong subt qua trinh do cling

dai lwong do.
CHU THICH: Khéng thé hiéu chinh sai s6 ngau nhién

5.20

Sai s6 hé théng

Thanh phan sai sbé cta phép do 6n dinh hodc
bién dbi co6 thé dy doan dwoc trong subt qua

trinh do cung dai lwgng do.

CHU THICH:

1) Sai s6 hé théng va nguyén nhan cla ching cé thé biét
hoac chua biét.

2) Sai sb hé théng da biét khong dwoc dua vao do khong
dam bao do tich Ity dbi véi thiét bi da duwoc hiéu chudn
(n6 can dworc loai triy trwérc nhw |4 sai sb d6 chéch).

5.21

Sai s6 thanh phan

Sai s6 ngau nhién hoac sai sb hé théng gan vai
mot ngudn hay quéa trinh riéng biét trong mot

chudi cac nguén hay cac qua trinh.
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5.17
Outlier
An observed value which appears to be

inconsistent with the remainder of the set of data.

5.18

Spurious errors

Errors which invalidate a measurement. They
generally have a single cause such as the
incorrect recording of one or more significant

digits or the malfunction of instruments

5.19

Random error

Component of the error of measurement which, in
the course of a number of measurements of the

same measurand, varies in an unpredictable way.

NOTE: It is not possible to correct for random error.

5.20

Systematic error

Component of the error of measurement which,
in the course of a number of measurements of
the same measurand, remains constant or

varies in a predictable way.

NOTES:

1 Systematic errors and their causes may be known or
unknown.

2 The known part of a systematic error is not to be included
in the uncertainty budget to the instrument which is
calibrated (it should, as a bias error, be subtracted
beforehand).

5.21

Elemental error

Random or systematic error associated with a
single source or process in a chain of sources or

processes



5.22

Sai s6 tiéu chuan cta wéc lwong, sk

Phép do d6 phan tan bién phu thudc (dau ra)
bao quanh dwdng binh phwong cwe tiéu nhan
dugc bang lam khép dwdng cong hodc phan
tich héi quy. Bbi v&i dwong cong dwa trén n
diém dir lieu va phwong trinh c6 k hé sb, sai sb

tiéu chuan clia wéc lwong dugce tinh nhw sau:

CHU THICH :

1) Céng thrc nay twong tw nhw sy thé hién dd léch
chudn ngoai trir gia tri dwdng cong 1am khép ), thay thé
gia tri trung binh 7 va k thay thé 1.

2) Saisb nay thwdng goi la “dd léch chuén du”.

5.23

Gi&i han do tin cay

Cac gi¢i han du¢i va gi¢i han trén ma gia tri
thwe dwoc mong doi ndm trong do véi xac suat
quy dinh, gid dinh la sai s6 hé théng khéng
dang ké.

5.24

b6 tin cay

Xac suét dé gia tri thwe nam gitra cac gi¢i han
tin cdy quy dinh, gia thiét sai s6 hé thdng khong
dang k&, thwong dwoc thé hién theo phan tram,
vidu 95 %.

5.25

Phan bé t Student

Sw phan bb dd l&ch cla cac gia tri trung binh
clla mau so véi trung binh tong thé dwoc thé
hién nhw 1a ty 1& ctia d6 léch chudn mau (mau
dwoc lady theo phan bd chudn). Phan bb
t Student dwoc s dung dé& dinh gidi han tin
cay cla trung binh téng thé, dac biét trong
trwdng hop gia tri trung binh dwgc wéce luvgng
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5.22

Standard error of estimate, sg

Measure of dispersion of the dependent variable
(output) about the least-squares line obtained by
curve fitting or regression analysis. For a curve
based on n data points and for which the equation
has a number k of coefficients, the standard error

of estimate is calculated as follows:

NOTES:
1 This equation is similar to the expression for standard

deviation except that the curve-fit value )A/i replaces the
mean value ) and k replaces 1.

2 This is often referred to as the “residual standard
deviation”.

5.23

Confidence limits

The lower and upper limits within which the true

value is expected to lie with a specified
probability, assuming negligible systematic
error.
5.24

Confidence level

The probability that the true value will lie
between the specified confidence limits,
assuming negligible systematic error. This is

generally expressed as a percentage, e.g. 95 %.

5.25

Student’s t distribution

The distribution of the deviations of the mean
values of the samples from the population mean
expressed as a proportion of the sample standard
deviation (the samples being taken from normal
distributions). It is used to set the confidence
limits of the population mean, in particular in
cases where the mean has been estimated from
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t cac mau nhé. Gia tri t nhan dwoc tr bang

cho s6 bac tw do va mirc d tin cay:

_Xx—m

t—S/—\/;

Trong d6 m la trung binh téng thé.

Vi DU: (Upes = tess

Trong dé:
(Uy)es 1a d6 khdng dam béo do ngéu nhién tai muc tin
cay 95%.
toss | gia tri twong ng clia hé sé t Student

5.26

D6 khéng dam bao do, U()

U&c lvong dac trweng pham vi gia tri trong do c6
gia tri thyc cua dai lwgng do.

CHU THICH:

1 Doi khi ky hiéu e dwoc siv dung thay cho ky hiéu U dé
biéu thi d& khéng dam bao do.

2 B6 khéng dam bao do thwérng gdbm nhiéu thanh phan.
Mbt sé thanh phan co thé wéc lwgng dya vao sw phan bd
théng ké két qua cla loat phép do va cé thé duwoc dac
trwng bang cac d6 léch chuén thwc nghiém. éc lwong cla
cac thanh phan khac chi cé thé dwa trén kinh nghiém hodc
nhirng thdong tin khac.

5.26.1

D6 khéng dam bao do ngau nhién, U, )
Thanh phan cla d6 khéng dam bao do gan voi
sai sb ngdu nhién. Anh hwéng cta né dbi voi
gia tri trung binh c6 thé gidm di khi thyc hién
nhiéu phép do.

CHU THICH: Daéi khi ky hiéu e dwoc stir dung thay cho ky
hiéu U dé biéu thi do khéng dam bao do.

5.26.2

D6 khéng dam bao do hé théng, U()

Thanh phan cla d6 khéng dam bao do gan voi
sai s6 hé thdng. Anh hwéng clia né khdng giam
di khi thwe hién nhiéu phép do.

CHU THICH: Daéi khi ky hiéu e dwoc stir dung thay cho ky
hiéu U dé biéu thi do khéng dam bao do.

28

small samples. The value of t is obtained from
tables giving the number of degrees of freedom
and the confidence level:

_X—m

t_s/\/;

Where m is the population mean.
EXAMPLE: (U,)gs = toss
Where:
(Uy)gs is the random uncertainty at the 95 % confidence

level,
toss is the appropriate value of Student’s t.

5.26
Uncertainty, U()
Estimate characterizing the range of values within

which the true value of a measurand lies.

NOTES:

1 The symbol e is sometimes used instead of U to designate
uncertainty

2 Uncertainty of measurement comprises, in general, many
components. Some of these components may be estimated on
the basis of the statistical distribution of the results of series of
measurements and can be characterized by experimental
standard deviations. Estimates of other components can only be
based on experience or other information.

5.26.1

Random uncertainty, U, ()

Component of uncertainty associated with a
random error. Its effect on the mean value can

be reduced by taking many measurements.

NOTE: The symbol e is sometimes used instead of U to

designate uncertainty.

5.26.2

Systematic uncertainty, Us ()

Component of uncertainty associated with a
systematic error. Its effect cannot be reduced by
taking many measurements.

NOTE: The symbol e is sometimes used instead of U to

designate uncertainty.



5.27

Do chinh xac

Mirc d& gan nhau gitra két qua do va gia tri
thwc (quy woc) cta phép do. Thé hién dinh
lwong d6 chinh xac phai bang doé khéng dam
bdo do. D6 chinh xac tét ngu y sai sb ngau
nhién va sai s6 hé théng nhé.

CHU THICH: Nén tranh soat xétlr dung thuat nglr do
chinh xac.

5.28

bai lwong do

Dai lwong 1a déi twong ctia phép do

CHU THICH: Khi thich hop, day co thé Ia dai lwgng do

dwoc hodc 13 dai lwong can do.
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5.27

Accuracy

The closeness of the agreement between the result of
a measurement and the (conventional) true value of
the measurement. The quantitative expression of
accuracy should be in terms of uncertainty. Good
accuracy implies small random and systematic errors.

NOTE: The use of the term precision for accuracy should

be avoided.

5.28

Measurand

A quantity subjected to measurement.

NOTE: As appropriate, this may be the measured quantity

or the quantity to be measured.

Sai sb gia
Spurious Gia trj ciia khéi
error
lwgng do
% Value of measured

Gia trj do trung binh
cua dai lwgng
Mean measured

value of quantity % %

—— —

&

Gia trj thuc cha khi
lwgng (chwa biét)
True value of

Do khong dam bao
do ngau nhién Ur  ____
wéc dinh tai do tin s
cay dac trung
Random
uncertainty Ur
assessed ata
specific confidence“ 7
level Sai sb hé théng
khéng nhin thdy
bén trong gi¢i han

quantity

quantity (unknown)

Fany Systematic error
N is unseen with
. . A limits
Sai 56 hé théng Ty trong xAc suat
Systematic error Probability
ys
Khoang thi gian wéc tinh gid tri Thoi gian
khéng dbi ctia dai lwong Y Time
Time during which a constant value
of the quantity Y is being —-U

Hinh 2 — So’ d6 minh hoa cac thuat ngir lién quan dén sai s6 va dé khéng dam bao do
Figure 2 - Diagram illustrating the terms relating to errors and uncertainties

6 Thuat ngir chung vé thiét bi
6.1
Lwu lwong ké

Thiét bi do dong thé hién lwu lwong do duoc.

CHU THICH: Thuat ngtvr “lwu lwong k& con dugc sl
dung déi vai thiét bi chi thi tbng lwong lwu chéat chay qua

trong khoang thai gian chon truéce

6 General terms related to the devices
6.1

Flowmeter

Flow measuring device which indicates the

measured flow-rate.

NOTE: In the English language, the term “flowmeter” is
also used for a device that indicates the total amount of

fluid passed during a selected time interval.
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6.2

Ong do

Bd phan 6ng dan duwoc ché tao dic biét phu
hop v&i tt ca yéu ciu ky thuat cla tiéu chuan
va gan véi mot thiét bi do dong.

CHU THICH: Vi du, déi véi lvu lwgng ké dién tir, éng do
I& doan éng cach dién véi 6ng dan, hodc ddi v&i lwu
lwong ké kiéu tiét Ivu 12 tAm tiét lvu dwoc 1ap voi mot bod

g4 co’ khi cho phép c6 thé thao ra khadi 6ng dan.

6.3

Thiét bi so’ cap

Thiét bi tao ra tin hiéu dé& xac dinh luvu lwong.
Theo nguyén ly st dung, thiét bi so' clp c6 thé
nam trong hay ngoai éng dan (xem thém 7.2,
11.1.1 va 15.2)

6.4
Thiét bj tht cap

Thiét bi nhan tin hiéu ti thiét bi so cap va hién
thi, ghi nhan, bién dbi va/hodc truyén di dé

nhan dwoc gia tri lwvu lwong (xem thém 11.1.2)

6.5
Tin hiéu dau ra
DP4u ra cla thiét bj thr cip la ham cla lwu

lwong.

6.6

Hé s6 hiéu chuan cua thiét bj so’ cap
Thwong sb cla lwu lwong va gia tri tin hiéu
twong trng phat ra tir thiét bj so' cap, trong cac

diéu kién chuan xac dinh.

6.7

Lwu lwong Ién nhit

Gia tri lwu lwgng twong ng véi gidi han trén
clia pham vi lwu lvong (xem 6.9). B6 la gia tri

lwu lwong cao nhat ma thiét bi van hanh trong
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6.2

Meter tube

Specially fabricated section of conduit conforming
in all respects to the specifications of a standard
and incorporating a flow measuring device.

NOTE: For example, in the case of an electromagnetic
flowmeter, the meter tube is the section which provides
electrical insulation of the conduit or, in the case of an
orifice flowmeter, incorporates a carrier mechanism to allow
the orifice plate to be withdrawn from the conduit.

6.3

Primary device

Device which generates a signal enabling the
determination of the flow-rate. According to the
principle used, the primary device can be
internal or external to the conduit (see also 7.2,

11.1.1 and 15.2).

6.4

Secondary device

Device which receives from the primary device a
signal and displays, records, transforms and/or
transmits it in order to obtain the value of the

flow-rate (see also 11.1.2).

6.5
Output signal
Output from the secondary device which is a

function of the flow-rate.

6.6

Calibration factor of the primary device
Quotient of the flow-rate and the value of the
corresponding signal emitted by the primary

device, under defined reference conditions.

6.7

Maximum flow-rate

Flow-rate value corresponding to the upper limit of the
flow-rate range (see 6.9). It is the highest value of the

flow-rate for which the device is required to supply,



mot khoang thdi gian gidi han hay dwgc xac
dinh trwédc ma van ddm bao sai sb khéng I6n
hon sai sb cho phép I&n nhét.

CHU THICH: Béi v&i ddng hd nuéc, lvu lwgng Ién nhat

goi la lwu lvong qua tai.

6.8
Lwu lweng nhé nhét
Gia tri lwu lvgng twong ng voi gi¢i han dudi

clia pham vi lwu lvong (xem 6.9).

6.9

Pham vi lwu lwong

Pham vi gi¢i han bang lwu lwgng Ién nhat va
lvu lwong nhd nhat, tai do sb chi cua thiét bj
khéng thé hién sai s6 I&n hon sai sd cho

phép 1&n nhét.

6.10

Lwu lwong chuyén tiép

Gia tri lwu lwong & gitra lwu lwong 16n nhat va
nhé nhat, tai d6 pham vi lvu lwong thwong

A

duwoc chia thanh hai vung, “vang trén” va “vung
dwéi”, mbi vung duoc dic trung bang moét sai

sb cho phép 1&n nhét riéng ré.

6.11

Lwu lwerng danh nghia

Gia tri lvu lvgng xac dinh béng nra lwu lwong
I&n nhét. Tai lvu lwong danh nghia, thiét bi phai
c6 kha nang van hanh trong diéu kién s dung
thdng thuong, vi du nhw trong ca hai diéu kién
lién tuc va gian doan, ma khéng vuot qua sai s6
cho phép I&n nhét.

CHU THICH: Bdi véi dong ho nuwéce, Iwu lvgng danh
nghia dwoc goi la lwu lwgng co dinh

6.12

Lwu lwong toan thang

Lwu lvong twong ng voi tin hiéu dau ra

cwc dai.
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during a limited or predetermined interval of time,
information which is not subject to an error greater
than the maximum permissible error.

NOTE: For water meters, the maximum flow-rate is called

the overload flow-rate.

6.8
Minimum flow-rate
Flow-rate value corresponding to the lower limit

of the flow-rate range (see 6.9).

6.9

Flow-rate range

Range, defined by the maximum flow-rate and
the minimum flow-rate, in which the device
indications must not be subject to an error

greater than the maximum permissible error.

6.10

Transitional flow-rate

Flow-rate value, occurring between the maximum
and minimum flow-rates, at which the flow-rate range
is usually divided into two zones, the “upper zone”
and ‘“lower zone”, each characterized by an

individual maximum permissible error.

6.11

Nominal flow-rate

Flow-rate value defined as half the maximum
flow-rate. At the nominal flow-rate the device shall
be capable of operation under normal conditions
of use, i.e. under both continuous and intermittent
the maximum

conditions, without exceeding

permissible error.

NOTE: For water meters, the nominal flow-rate is called
the permanent flow-rate.

6.12

Full-scale flow-rate

Flow-rate corresponding to the maximum output

signal.
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6.13
Ton that ap suat (do thiét bj so cap gay ra)
Tén théat ap suéat khéng thé phuc héi do su ¢

mat cla thiét bj so' cAp trong 6ng dan.

6.14

Diéu kién lam viéc

Gia tri tre thdi cha céc tinh chét vat ly cha lwu
chéat chay qua thiét bi, duwgc do twong rng voi

cac yéu cau ky thuat cha thiét bi so' cap.

6.14.1

Nhiét dé lam viéc

Nhiét d6 tinh cta lwu chét chay qua thiét bi so
cép, dwoc do twong (rng v&i cac yéu cau kj

thuat cua thiét bj so’ cap.

6.14.2

Ap suét lam viéc

Ap suét tinh tuyét déi cta lwu chét chay qua
thiét bi so cap, dwoc do twong trng v&i cac yéu

cau k¥ thuat ctia thiét bj so’ cap.

6.15

Diéu kién lap dat

Diéu kién vat ly n6i chung dé trong do cé thé st
dung thiét bi do dong.

CHU THICH: Cac dieu kién bao gom dieu kién mbi
trwdng, trang thai va pham vi gia tri cac dac tinh vat ly
cla lwu chét, két ciu hinh dang ctia duwéng éng va cac
khép noi .

6.16

Doan 6ng thing

Phan 6ng dan cé truc thang, mat cat ngang
va hinh dang khéong dbi; mat cét ngang
thwong la hinh tron hay tam giac nhwng ciling
c6 thé la hinh vanh khuyén hoac bét c& dang

hinh hoc nao.
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6.13
Pressure loss (caused by a primary device)
Irrecoverable pressure loss caused by the

presence of a primary device in the conduit.

6.14

Working conditions

Instantaneous values of the physical properties
of the fluid flowing through a device, measured
in accordance with the specifications of the

primary device considered.

6.14.1

Working temperature

Static temperature of the fluid flowing through
the primary device, measured in accordance

with the specifications of the primary device.

6.14.2

Working pressure

Absolute static pressure of the fluid flowing
measured in

through the primary device,

accordance with the specifications of the

primary device.

6.15

Installation conditions

General physical circumstances in which a flow
measuring device may be used.

NOTE: The circumstances include the ambient conditions,
the fluid state and the range of values of its physical
properties, and the geometrical arrangement of the conduit
and of its associated fittings.

6.16

Straight length

Portion of a conduit whose axis is straight and in
which the cross-sectional area and shape are
constant; the cross-sectional shape is usually
circular or rectangular, but may be annular or

any other regular shape.



6.17

Tinh khéng déu

B4t c& bd phan hay chi tiét nao cia éng dan
lam cho né khac véi doan éng thdng hay lam
cho d6 nham thanh 6ng co6 do chénh léch
dang ké.

6.18

Thiét bi ndn dong

Thiét bi I&p vao éng dan dé& gidm doan 6ng
thdng can thiét nham dat dwoc phan bb
van tdc déu.

6.19

Thiét bi giam xoay

Thiét bj 16ng vao éng dan dé loai bd hoac giam
cac thanh phan van téc xoay tron.

6.20

Thiét bi 6n dinh dong

Thiét bi dwoc I&p vao hé thdng do d& dam bao
lwu lwgng 6n dinh trong hé thdng.

6.20.1

Bé cot ap khéng doi

Bé &n dinh dong, mirc chat 1dng dwoc kiém soat vi
du bang mét Iwdi tran cd chiéu dai cang dai cang
t6t nhdm dadm bdo cac diéu kién dong 6n dinh
trong vong tuan hoan clia chat 1dng.

6.21

L6 lay ap thanh éng

L6 tron hodc hinh khuyén khoan vao thanh
dng dan sao cho ria 16 bang v&i bé mat bén
trong 6ng dan. LS lay ap dat yéu cau khi ap
suéat trong 16 & ap suét tinh tai diém dé trong
bng dan.

6.22

L6 xa can

Céc 16 khoan xuyén thanh éng gitp loai khai
lwu chét do cac hat r&n khéng mong mubn
ho&c nhitng lwu chat cé khbi lwong riéng lén
hon khéi lwong riéng lwu chét do.
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6.17

Irregularity

Any component or configuration of a conduit
which makes it different from a straight length or
which produces a considerable change in the
wall roughness.

6.18

Flow conditioner [straightener]

Device inserted in a conduit to reduce the
straight length needed to obtain a regular
velocity distribution

6.19

Swirl reducer

Device inserted in a conduit to eliminate or
reduce circumferential velocity components.

6.20

Flow stabilizer

Device installed in a measuring system to
ensure a steady flow-rate in the system

6.20.1

Constant-level head tank

Flow stabilizing tank, the level of liquid in which is
controlled for example by a weir the length of which
shall be as long as possible to ensure steady flow
conditions in the circuit being supplied with liquid.
6.21

Wall (pressure) tapping

Annular or circular hole drilled in the wall of a conduit
in such a way that the edge of the hole is flush with
the intemal surface of the conduit. The tapping is
achieved such that the pressure within the hole is the
static pressure at that point in the conduit.

6.22

Drain holes

Holes drilled through the conduit wall to facilitate
the removal from the metered fluid of
undesirable solid particles or fluids with
densities greater than that of the metered fluid
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6.23

L6 xa khi

Cac 16 khoan xuyén thanh éng gitp loai khai
lwu chét do nhirng Iwu chat khdng mong muébn
c6 khdi lwong riéng nhd hon khéi lwgng riéng
lwu chét do.

7 Thiét bi chénh ap

71

Thiét bi chénh ap

Thiét bi dwoc dwa vao trong 6ng dan nham tao
chénh ap, viéc do thong sb nay két hop voi sw
hiéu biét vé trang thai cla lwu chat va két ciu
hinh hoc cla thiét bi va éng dan, c6 thé tinh
toan duoc lwu lvong (xem 7.9, 7.10 va 7.11)
CHU THICH: Céc thiét bj chénh &p tiéu chuan dwoc mo ta
trong TCVN 8113-1 (ISO 5167-1).

7.2

Thiét bi so’ cap (cua thiét bj chénh ap)

Sw két hop gitra thiét bi chénh ap va éng dan
c6 lap thiét bi, bao gdbm ca céac 16 lay ap. Dbi
véi cac thiét bi so clp tiéu chuan: tham khao
cac tiéu chuan twong ng.

7.3

L6 tiét lwu; Co do

Phan c6 mat cit ngang nhd nhat cla thiét bj
so cap.

7.4

Ti s6 dworng kinh (cla thiét bi so cip str dung
trong 6ng dan cho truéc), B

Ti s6 gitva dwong kinh cha 16 tiét lwu (cb do)
cla thiét bj so cdp va dwong kinh trong cla
bng dan phia dong vao cua thiét bj so cap.

7.5

L6 lay ap, voi lay ap

7.51

L6 lay ap kiéu goc

Mbt hay nhiéu cap 16 lay ap, khoan vé& phia méi

mat cGa tdm tiét lwu hodc voi phun, sao cho
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6.23

Vent holes

Holes drilled through the conduit wall to facilitate
fluid of
undesirable fluids with densities lower than that

the removal from the metered
of the metered fluid.

7 Differential pressure devices
71

Differential pressure device

Device which is inserted in a conduit to create a
pressure difference the measurement of which,
together with a knowledge of the fluid conditions and of
the geometry of the device and the conduit, enables
the flow-rate to be calculated (see 7.9, 7.10 and 7.11).

NOTE: Standardized differential pressure devices are
described in ISO 5167-1

7.2

Primary device (of a differential pressure device)
Combination of a differential pressure device
and the conduit in which it is mounted, including
its pressure tappings. For standardized primary
devices, refer to the relevant standards

7.3

Orifice; Throat

Opening of minimum cross-sectional area of a
primary device.

7.4

Diameter ratio (of a primary device used in a
given conduit), 8

The ratio of the diameter of the orifice (throat) of
the primary device to the internal diameter of the

conduit upstream of the primary device

7.5

Pressure tappings; pressure taps

7.5.1
Corner pressure tappings
One or more pairs of wall pressure tappings, drilled

on each side of an orifice plate or nozzle, where the



khoang cach gitra cac truc cla 16 lay ap va cac
bé mé&t tAm tiét lwu hay voi phun twong Gng
bang ntra dworng kinh cac 16 nay; cac 16 lay ap
xuyén qua thanh éng dan va cham cac bé mét
cla tAm tiét lwu hodc voi phun.

7.5.2

L6 lay ap kiéu mat bich

Mbt hay nhiéu cap 16 lay ap, khoan vé phia méi
mat cla tAm tiét lwu. Cac truc cha 16 14y ap
cach mat phia dong vao va mat phia dong ra
cla tam tiét lvu 25,4 mm.

7.5.3

L6 lay ap kiéu Vena contracta

Mbt hay nhiéu cap 16 lay ap, khoan vé phia méi
mat cia tdm tiét lwu, 16 14y 4p phia dong vao
cach mat phia dong vao cla tam tiét lwu mot
khoang cach D (trong dé D la dwong kinh trong
cta dng dan), va 16 14y &p phia dong ra tai mat
cat ngang c6 ap suét tinh nhé nhéat va nhw vay
khoang cach tr d6 dén mét phia dong vao cda

tAm tiét lwu s& bién dbi theo ti sé dwéng kinh.

7.5.4

L6 lay ap kiéu D va D/2

Mbt hay nhiéu cap 16 lay ap, khoan vé phia méi
mat cta tAm tiét lwu, sao cho cac 16 1y ap phia
dong vao va phia dong ra cach mat phia dong
vao cla tam tiét lwu mét khoang twong ng la
Dva 0,5D.

7.6

Véng lay ap

Mét khoang kin can bang ap suét két ndi cung
véi hai hay nhiéu 16 lay ap trong cung mét cét
ngang va cé thé ndi véi mét thiét bj thir cAp.

CHU THICH: Véng lay ap c6 thé ndm ngoai hodc tich hop

véi 6ng dan hoac thiét bi so cap.
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spacing between the axes of the pressure tappings
and the respective faces of the plate or nozzle are
equal to half the diameter of the tappings
themselves; the tapping holes pierce the conduit
wall flush with the faces of the plate or nozzle

7.5.2

Flange pressure tappings

One or more pairs of wall pressure tappings
drilled on each side of an orifice plate. The axes
of the tappings are 25,4 mm from the upstream
and downstream faces of the plate.

7.5.3

Vena contracta pressure tappings

One or more pairs of wall pressure tappings drilled
on each side of an orifice plate, the upstream
tapping being located at a distance D (where D is
the internal diameter of the conduit) from the
upstream face of the plate, and the downstream
tapping being located in the cross-section of
minimum static pressure and therefore at a
distance downstream of the upstream face of the
plate which varies with the diameter ratio

7.5.4

D and D/2 pressure tappings

One or more pairs of wall pressure tappings
drilled on each side of an orifice plate, where the
upstream tappings and the downstream
tappings are at distances of D and 0,5 D

respectively from the upstream face of the plate

7.6

Piezometer ring

Pressure-equalization enclosure linking together
two or more pressure tappings installed in the
same cross-section, and to which a secondary
device can be connected.

NOTE: The piezometer ring can either lie outside or be

integral with the conduit or the primary device.
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7.7

Vong do

MGt vong don hay mét cap vong ma bén trong
ho&c gitra hai vong c6 thé 1ap moét tam tiét lwu
hay voi phun. Khdi hoan chinh dwoc 1&p gitra
cac mét bich éng va dong tam vai truc dng dan.
Céc vong d& duwoc str dung cung véi cac 16 1ay
ap hoac cac khoang hinh khuyén, cac 16 14y ap
thwong la loai 16 14y 4p géc hodc d6i khi la loai
16 14y ap maét bich.

7.8

Khoang hinh khuyén

Vong lay ap tich hop véi 6ng dan hoac thiét bi
so cap. Gia dinh st dung 16 18y &p hinh khuyén

7.9

Tam tiét lwu

Tam c6 16 xuyén qua phu hop véi cac yéu ciu
ky thuat xac dinh .

7.91

Tam tiét lvu méng

Tam tiét lwu co chiéu dai phan hinh tru cia 16
nhd so véi dwong kinh trong cla éng dan
(xem Hinh 3).
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7.7

Carrier ring

A single ring or a pair of rings into or between
which an orifice plate or nozzle may be
mounted. The complete assembly is installed
between pipe flanges and is concentric with the
conduit axis. Carrier rings incorporate pressure
tappings or annular chambers, the pressure
tappings usually being corner tappings or,
occasionally, flange tappings.

7.8

Annular chamber

Piezometer ring integral with the conduit or the
primary device. This assumes that annular
pressure tappings are used.

7.9

Orifice plate

Plate, having a hole through it, conforming to
certain specifications

7.91

Thin orifice plate

Orifice plate in which the length of the cylindrical
portion of the orifice is small compared with the
internal diameter of the conduit (see figure 3).
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Huwéng dong chay
Direction of flow
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Khoang hinh
khuyén
Annular chamber

™ L& I4y ap hinh khuyén

Annular pressure tapping

L& 14y ap kiéu goc riéng 1é
Individal corner pressure
tapping 8

Hinh 3 — Tam tiét lwu canh vuéng v&i vong lay ap

Figure 3 — Square-edged orifice plate with piezometer ring

7.9.2

Tam tiét lvu dong tam

T&m tiét lwu mong c6 16 ddng tam, ddng truc voi
éng dan.

7.9.21

Tam tiét lvu canh vuéng

Tam tiét lwu mdng c6 16 tiét lwu dong tam, déng
truc vé&i dng dan va vudng goc & canh phia dong
vao.

CHU THICH: Bé do lwvu lwgng theo ca hai hwéng, co thé
st dung mét tAm tiét lwu d6i xirng ma ca hai bén thanh 16
phu hop véi cac dic tinh ki thuat cda thanh phia truéc thm
tiét lwu canh vudng va toan bo dé day cta tdm tiét lwu
khéng Ién hon bé day cla 16.

7.9.2.2

Tam tiét lvu dau cén

Tam tiét lwu méng cd mat phia dong vao ndi véi
16 tiét lwu hinh tru dong truc v&i dng dan bang

mot hinh nén cut thang.

7.9.2

Concentric orifice plate

Thin orifice plate the orifice of which is circular
and coaxial with the conduit.

7.9.21

Square-edged orifice plate

Thin orifice plate the orifice of which is circular,
coaxial with the conduit, and sharp and square on

the upstream edge.

NOTE: For measuring the flow-rate in either direction, a
symmetrical on orifice plate can be used in which both edges of
the orifice comply with the characteristics of the upstream edge
of the square-edged orifice plate and for which the overall
thickness of the plate does not exceed that of the orifice.

7.9.2.2

Conical entrance orifice plate

Thin orifice plate the upstream face of which is
joined to the cylindrical orifice, which is coaxial with

the conduit, by a straight circular truncated cone.
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7.9.23

Tam tiét lwu mot phan tw vong; Tam tiét lwu
canh géc phan tw

Tam tiét lwu mdng co bién dang tr mat phia
dong vao dén 16 tiét lwu hinh tru déng truc voi
éng dan la mét phan tw dwong tron.

7.9.3

Tam tiét lwu léch truc

Tam tiét lwu mdng co 16 tiét lwu déng dang véi
tdm tiét lwu canh vudng, ngoai trir 1&ch truc voi
truc dng dan (xem Hinh 4a)

CHU THICH: Vong tron ctia 16 tiét lwu thudng tiép xtc voi
dinh hodc day clia 6ng dan theo phwong ngang.

7.9.4

Tam tiét lwu vién phan

Tam tiét lwu moéng ¢ 16 tiét lwu trong hinh dang
ctia mot phan ciia dwong tron cé day cung theo
phuwong ngang (xem Hinh 4b).

7.9.2.3

Quarter-circle orifice plate; Quadrant-edge
orifice plate

Thin orifice plate the profile of which from the
upstream face to the cylindrical orifice, which is
coaxial with the conduit, is a quarter of a circle.
7.9.3

Eccentric orifice plate

Thin orifice plate the orifice of which conforms to
that of a square-edged orifice plate, except that
it is eccentric to the conduit axis [see figure 4a).

NOTE: The circle of the orifice is normally tangential to the

top or the bottom of a horizontal conduit.

7.9.4

Segmental orifice plate

Thin orifice plate the orifice of which is in the
form of a segment of a circle the chord of which
is horizontal [see figure 4 b)].

%

T NN

a) TAm tiét lwu léch truc
a) Eccentric orifice plate

N

AN .

b) T4m tiét lwu vién phan
b) Segmental orifice plate

Hinh 4 — Tam tiét lwu
Figure 4 — Orifice plates
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7.10

Voi phun

Mbt thiét bi hoi tu déng truc véi dng dan, co
bién dang cong khdéng gian doan, déng truc va

tiép xuc véi mdt ¢d do hinh tru déng truc.

7.10.1

Voi phun ISA 1932

Voi phun c6 mat phia dong vao 96m mot mat
phdng vudng géc véi truc cha voi phun, mét
doan héi tu c6 bién dang dwoc xac dinh béng
hai cung ctia mét dwong tron, mét ¢d do hinh
tru va mét ranh (xem Hinh 5.a)

CHU THICH: Vai phun ISO 1932 ludn co céc 16 14y ap kiéu
goéc.

7.10.2

Voi phun ban kinh dai

Voi phun c6 mat phia dong vao gbm mét mat
phdng vudng géc véi truc cla voi phun, mét
doan hdi tu dang mét phan tw hinh elip, mot cb
do hinh tru va mdt ranh hoac mot canh xién
(xem Hinh 5b)

Direction of flow

a) Voi phun ISA 1932

a) ISA 1932 nozzle

i Hwéng dong chay
Hwéng dong chay Direction of flow
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7.10

Nozzle

Convergent device coaxial with the conduit,
having a curved profile without discontinuities
which merges coaxially and tangentially with a

coaxial cylindrical throat

7.10.1

ISA 1932 nozzle

Nozzle having an upstream face which consists of a
flat surface perpendicular to the nozzle axis, a
convergent section the profile of which is defined by
two arcs of circumference, a cylindrical throat and a
recess [see figure 5a)).

NOTE: ISO 1932 nozzles always have corner pressure
tappings

7.10.2

Long-radius nozzle

Nozzle having an upstream face which consists
of a flat surface perpendicular to the nozzle axis,
a convergent section the shape of which is a
quarter ellipse, a cylindrical throat and possibly

a recess or a bevel (see figure 5b)

b) Voi phun ban kinh dai

b) Long-radius nozzle

Hinh 5 — Voi phun
Figure 5 — Nozzles

39



TCVN 8112 : 2009

7.1

Ong Venturi

Thiét bj gbm co:

- Mét doan 6ng héi tu (doan hoi tu);

- Mét ¢b do (phan hinh tru) va

- M6t doan 6ng phan ky (doan khuyéch tan hay

né ra), thwdng la mét hinh nén cut.

7111

Ong Venturi c6 dién

Ong Venturi c6 doan éng hdi tu hinh cén ¢
mot doan 6ng hinh tru phia trwdc. Céac 16 13y ap
l&p & doan hinh try dau vao va & cb do (xem
Hinh 6).

7.11.2

Voi phun Venturi

Ong Venturi c6 doan 6ng hdi tu la voi phun
(xem Hinh 7).

Hwéng dong chay
Direction of flow

T %M

7.11

Venturi tube

Device consisting of

-a convergence (converging section),

-a throat (cylindrical portion) and

-a divergence (diffuser or expanding section),

consisting usually of a truncated cone.

7.11.1

Classical Venturi tube

A Venturi tube having a conical convergence
which is preceded by a cylindrical section. The
pressure tappings are located in the entrance

cylinder and in the throat (see figure 6).

7.11.2
Venturi nozzle
Venturi tube the convergence of which is a

nozzle (see figure 7).

E

Hinh 6 - Ong Venturi c6 dién

Figure 6 — Classical venturi tube

]

Hwéng dong chay ’
Direction of flow |

Phan nén cut bj xén
Truncated divergent
section

—l-

Hinh 7 — Voi phun Venturi cut va théng thwéng
Figure 7 - Truncated and conventional Venturi nozzle
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7.11.3

Ong Venturi cut

Ong Venturi c6 dwong kinh dau ra cla doan
dng phan ky nhd hon duwéng kinh 6ng dan ma

né duwoc lap vao.

7.12

Do chénh ap, AP

Chénh léch ap suat gay ra bang mot thiét bj
so cap khi da tinh dén tat ca cac chénh léch
cao do gilra 16 lay ap phia dong vao va phia

dong ra.

713

Ti s6 chénh ap, x

Ti s gitra d6 chénh ap va ap suét tinh tuyét déi
tai tam doan ng thang chira truc ctia 16 14y ap

phia dong vao.

7.14

Tisé ap suét, 7

Ti sb gitra ap suét tinh tuyét dbi tai 16 14y ap
phia dong ra va ap suét tinh tuyét déi tai 16 14y

ap phia dong vao.

7.15

Ti s6 am thanh, X

Ti sb gitva ti s6 chénh ap va sé mii dang entropi
& (lwu chat nén duoc).

7.16

Hé sé téc do tiém can, E

Hé sé cho bang céng thirc:

_ D?
E:( —,6’4) 12 :W
717
Hés6xa,C

Hé s6 dwoc ap dung cho mét dong lwu chat khéng

nén dwoc, xac dinh twong quan gitra lwu lwong
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7.11.3

Truncated Venturi tube

Venturi tube for which the outlet diameter of the
divergence is less than the diameter of the

conduit in which it is inserted

712

Differential pressure, AP

The pressure difference generated by a primary
device when any difference in datum level
and downstream

between the upstream

pressure tappings is taken into account.

713

Differential pressure ratio, x

Ratio of the differential pressure to the absolute
static pressure at the centre of the straight
section of the conduit containing the axis of the

upstream tapping.

714

Pressure ratio, 7

Ratio of the absolute static pressure at the
downstream pressure tapping to the absolute
static pressure at the upstream pressure
tapping.

7.15

Acoustic ratio, X

Ratio of the differential pressure ratio to the

isentropic exponent x (compressible fluid).

7.16
Velocity of approach factor, £
Coefficient given by the formula:

(1 paYV2 D’
E_( 18 ) _(D4_d4)1/2
717
Discharge coefficient, C

Coefficient, defined for an incompressible fluid

flow, which relates the actual flowrate to the
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thwe té va luu lwong ly thuyét clia dong chay qua

mot thiét bi, dwoc mé ta bang cong thirc:

a2
Co q,(1-*)
T

7.18

Hé s6 dong chay, «

Hé sb xac dinh bang céng thirc: a = CE

7.19

Hé s6 gian né, ¢

Hé sb dung dé tinh dd nén cda lwu chat, dwoc

1/2

g,(1-5")

%dzC(zApp1 )"

xac dinh bang coéng thirc: & =

8 Phép do dong t&i han

Do dong t&i han la phwong phap ma & dé dong
chay t&i han dwoc tao ra bang cach s dung
thiét bi chénh ap phu hop (van téc tai cd do
bang van té¢c am thanh)

CHU THICH: Khéng st dung tAm tiét luu dbi véi phuong phap nay.
Biét cac diéu kién phia dong vao cla thiét bj so
cap va cac dac tinh hinh hoc cla thiét bj va éng
dan co thé tinh toan dwoc lwu lwong (khéng bi
anh hwéng bang cac diéu kién phia dong ra).
Céc yéu cau kj thuat day du cé trong cac tiéu

chuéan lién quan.

8.1

Dong téi han

Dong chay qua thiét bi chénh ap phu hop sao
cho ti sb gitra ap suét tuyét dbi phia dong ra va
phai dong vao nhé hon mét gia tri t&¢i han, dudi
gia tri d6 lwu lwong khdi lwong 1a hang sé khi
cac diéu kién lwu chéat phia dong vao (khdi
lwong riéng, nhiét dé6 va phan bd van téc)

khéng déi.
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theoretical flowrate through a device. It is given

by the formula:

a2
Co q,(1-p*)
%d 2(28pp, )"

7.18

Flow coefficient, «

Coefficient given by the formula: « = CE
7.19
Expansibility (expansion) factor, ¢

Coefficient used to take in to account the

compressibility of the fluid. It is given by the

g,(1- %)
T4 coapp,)”

1/2
formula: ¢ =

8 Critical flow measurement

Critical flow measurement is a method whereby
critical flow is created using a suitable differential
pressure device (with sonic velocity in the throat)

NOTE: Orifice plates cannot be used for this method.

A knowledge of the fluid conditions upstream of the
primary device, and of the geometric characteristics of
the device and the conduit, enable the calculation of
the flowrate (which is not affected by the downstream
conditions).

Full specifications are given in the relevant standard.

8.1

Critical flow

Flow through a suitable differential pressure
device such that the ratio of the downstream to
the upstream absolute pressures is less than a
critical value below which the mass flowrate
remains constant when the upstream fluid
conditions (density, temperature and velocity

distribution) are unchanged.



8.2

Ham sé dong té&i han, C,

Ham sé khéng th& nguyén dac trung cho cac
tinh chat dong nhiét dong theo mét dwéng dang
entropi va mét chiéu gira 16i vao va cd do cla
thiét bi. Day l1a mét ham sb cla ban chat khi va
cac diéu kién tré.

8.3

Hé s6 dong t&i han khi thwe, C,

Dang khac clia ham sb dong téi han, thuan tién
hon déi v&i hén hop khi. N6 lién hé véi ham sb
dong té¢i han bang méi twong quan:

C =CAZ

8.4

Ti s6 ap suét t&i han

Ti s6 gitra ap suét tinh tuyét dbi tai cd do cua voi
phun va ap suét tré tuyét dbi, nheé do lwu lwong

khi qua voi phun I&n nhét.

8.5
Voi phun am
Voi phun cé két cdu hinh hoc va cac diéu kién

st dung phu hop dé tao ra dong t&i han.

8.6
Voi phun Venturi am [té&i han]
Voi phun am 13p v&i mot bd phan phan ky dé

giam t6n that ap qua thiét bi.

8.6.1

Voi phun Venturi ¢6 do hinh xuyén

Thiét bi gdm c6 mét doan dng hoi tu ndi véi mot
dau coén phan ky (con goi la éng Venturi Smith
va Matz) (xem Hinh 8)
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8.2

Critical flow function, C.

Dimensionless function which characterizes the
thermodynamic flow properties along an isentropic
and one-dimensional path between the inlet and the
throat of a device. It is a function of the nature of the

gas and of stagnation conditions.

8.3

Real gas critical flow coefficient, C,

Alternative form of the critical flow function, more
convenient for gas mixtures. It is related to the

critical flow function by the relation:

C =CAZ

8.4

Critical pressure ratio

Ratio of the absolute static pressure at the nozzle
throat to the absolute stagnation pressure, for
which the flow-rate of the gas through the nozzle

is @ maximum.

8.5

Sonic nozzle

Nozzle whose geometrical configuration and
conditions of use are such that it produces

critical flow.

8.6
Sonic [critical] Venturi nozzle
Sonic nozzle fitted with a divergent portion so that

the pressure loss through the device is reduced.

8.6.1
Toroidal throat Venturi nozzle
Device consisting of a toroidal convergence

connected to a conical divergence (it is also known

as a Smith and Matz Venturi nozzle) (see figure 8).
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Hwéng dong chay
Direction of flow

Hinh 8 — Vi phun Venturi ¢6 do hinh xuyén

Figure 8 -Toroidal throat Venturi nozzle

8.6.2

Voi phun Venturi ¢é do hinh tru

Thiét bi gdm cé mét 6ng hoi tu bién dang tron,
mot c¢d do hinh tru va mét éng coén phan ky
(Con goi la 6ng Venturi LMEF) (xem Hinh 9).

Hwé&ng dong chay
Direction of
flow

8.6.2

Cylindrical throat Venturi nozzle
Device consisting of a circular profile
convergence, a cylindrical throat and a conical

divergence (it is also known as an LMEF Venturi

nozzle) (see figure 9).

Hinh 9 - Ong Venturi cé do hinh tru

Figure 9 - Cylindrical throat Venturi nozzle

9 Phwong phap van téc - dién tich

Céac phwong phap van téc - dién tich 1a cac
phwong phap ndi suy lwu lwgng te phép do van
tdc lwu chét cuc bod tai moét mét cat ngang cla
éng dan bang tich phan phan b van tdéc qua
mat cat ngang dé.

9.1

Hé sé khéng dbi xirng, Y

Sb khéng thir nguyén st dung dé mé t& sw khéng

ddi xirng truc cha phan bd van tbc trong mot mét
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9 Velocity-area methods

Velocity-area methods are methods which
enable the flowrate to be deduced from the
measurement of local fluid velocities at a cross-
section of the conduit by integration of the

velocity distribution over that cross-section.

9.1
Index of asymmetry, Y
Dimensionless number used to characterize the

lack of axial symmetry of the velocity distribution



cét ngang hinh tron hodc hinh vanh khuyén, gia tri
cla né dwoc mé ta bang cong thirc:

1/2

< 2
i)
U n—1

Trong doé:
U, 1a van toc trung binh doc theo ban kinh
th(r i, dwoc tinh tlr cac phép do van téc cuc
bd trén ban kinh nay;
n la sb 1an do cac ban kinh

9.2

Diém van téc Iwu chat doc truc trung binh
Cac diém trén mot mat ct ngang cla 6ng dan
tai d6 van téc cuc bd bang van téc luvu chét doc

truc trung binh.

9.3

Lwu lwong bién

Lwu lwong cta lwu chét trong khu vuc gitra
thanh éng dan va dwdng vién xac dinh bang
cac diém do van tbc gan thanh éng nhét.

9.4

Pong ho do dong

Thiét bi gan v&i mot rd to, kich c& nhé so voi
kich thwéc 6ng dan va tan sb quay cta né la
mdt ham sb cla van toc cuc bd cla lwu chét

chay qua.

9.5

DPdng hd do dong kiéu canh quat

DPdng hdé do dong cé rd6 to la mét canh quat
quay quanh mét truc twong dbéi song song Voi
dong chay (xem Hinh 10).
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in a circular or annular cross-section, the value

of which is given by the formula:

1/2

< 2
i)
U n—1

Where:
U; is the mean velocity along the ith radius,
calculated from the local velocity
measurements on this radius;

n is the number of measurement radii.

9.2

Points of mean axial fluid velocity

Points in a cross-section of the conduit where
the local velocity of the flow is equal to the mean

axial fluid velocity.

9.3

Peripheral flow-rate

The flow-rate of fluid in the area between the conduit
wall and the contour defined by the velocity
measuring points which are the closest to the wall.

9.4

Current-meter

Device fitted with a rotor, the size of which is
small in comparison with the size of the the
conduit and the rotational frequency of which is
a function of the local velocity of the fluid in

which it is submerged.

9.5

Propeller-type current-meter

Current-meter, the rotor of which is a propeller
rotating around an axis approximately parallel to
the flow (see figure 10).
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. Truc A
Canh ‘ Hub Thén

Blades

Body

—

Hinh 10 — Déng hé do dong kiéu canh quat

Figure 10 - Propeller-type current-meter

9.6

Canh quat tw bu

Canh quat ctia mot ddéng hé do dong duoc thiét
ké theo cach ma téc dd quay ctia né ty 1& thuan
v&i thanh phan van tdc lwu chat doc theo truc
clia déng hé do dong v&i nhiéu loai goc tiép
can cla vector van téc twong dbi voi truc cla

ddng hd do dong.

9.7

Thr nghiém quay (cta dong ho do dong)
Th&r nghiém ma ré to clia déng hd do dong
dwoc quay hodc bang tay hodc bang cach thoi
vao truc ctia n6 dé kiém tra xem né cé quay tw
do va déu khong.

9.8

Dau do hwéng

Pau do dwoc I&p véi mot sb 16 14y ap, dwoc
nhing vao trong lwu chat dé xac dinh hwéng
clia van tbc dong chay.

CHU THICH: Ciing c6 thé xac dinh dd Ién clia van téc
dong chay cuc bd duéi cac diéu kién nhét dinh.

9.9

Ong Pitot

Thiét bi hinh éng nhung trong mét lwu chét
dang chay, gébm c6 mét dau hinh tru gén vuéng

goc vai ng dan. N6 c6 mét hay nhiéu 16 14y ap.
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9.6

Self-compensating propeller

Propeller of a current-meter designed in such a
way that its speed of rotation is proportional to
the component of the fluid velocity along the
axis of the current-meter throughout a large
range of approach angles of the velocity vector

relative to the current-meter axis.

9.7

Spin test (of a current-meter)

Test in which the rotor of a current-meter is spun
either with the fingers or by blowing in to its axis

to check that it rotates freely and uniformly.

9.8

Yaw probe

Probe, fitted with several pressure tappings,
which can be immersed in a flow in order to
determine the direction of the flow velocity

NOTE: It may be possible also to determine the magnitude
of the local fluid velocity under certain conditions.

9.9

Pitot tube

Tubular device immersed in a flowing fluid,
head attached

perpendicularly to a stern. It has one or more

consisting of a cylindrical

pressure tapping holes.



L& 14y ap toan phan
Total pressure tapping

9.9.1

Ong Pitot tinh

Ong Pitot véi cac 16 l1ay ap tinh dwoc khoan
déu quanh chu vi cla dau 6ng tai mot hay
nhiéu mat cét ngang, va cé 16 l4y &p toan phan
hwéng vé dong chay tai dinh mii c6 truc dbi

xing cla dau éng. (xem Hinh 11).

CHU THICH: Khi khéng thé hidu theo cach khac, thuat
nglr “bng Pitot” khdng cé chu thich thém c6 thé dwoc hidu

14 “bng Pitot tinh”

Mdai
Nose

T p———

L& 14y ap tinh
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9.9.1

Pitot static tube

Pitot tube with static pressure tappings drilled
uniformly around the circumference of the head
on one or more cross-sections, and with a total
pressure tapping, facing in the direction of flow,
at the tip of the axi-symmetric nose of the head

(see figure 11).

NOTE: When there is no possibility of confusion, the term

“Pitot tube” without further precision may be used to

designate a “Pitot static tube”

e e S S S S S — i

Z Static pressure tapping

Hinh 11 - Vi du vé mét 6ng Pitot tinh

Figure 11 - Example of a Pitot static tube

9.9.2

Ong Pitot ap suat toan phan

Ong Pitot chi c6 moét 16 14y ap toan phan.

CHU THICH: Ong Pitot ap suét toan phan thweng két hop
v&i mét 16 1ay &p thanh ong riéng biét.

9.10

L6 lay ap tinh

B& céc 16 trong éng Pitot c6 thé do ap suét tinh
trong lwu chét. Trong thuc té, do dwoc ap suéat
do.

9.1
L6 lay ap toan phan
L& trong 6ng Pitot co thé cho phép do ap suét

toan phan tai mot diém trong lwu chét.

9.9.2
Total pressure Pitot tube

Pitot tube having only a total pressure tapping
NOTE: A total pressure Pitot tube is generally associated

with a separate static wall pressure tapping.

9.10

Static pressure tapping

Set of holes in a Pitot tube enabling the static
pressure in a fluid to be measured. In practice,

the gauge pressure is measured.

9.11
Total pressure tapping
Hole in a Pitot tube enabling the total pressure

at a point in a fluid to be measured.
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9.12

Chénh ap (cta bng Pitot)

Chénh ap gitra ap suat do duwoc tir 16 14y ap
toan phan va 16 lay ap tinh ciia moét éng Pitot
tinh hoéac gitra ap suat toan phan do tai 16 lay
ap toan phan cuta 6ng Pitot va ap suét tinh do

dwoc tai 16 14y ap thanh éng.

9.13

Mang do cé dinh

Bo cac bd cadm bién van tbc cuc bo 18p trén mot
hodc nhiéu can cb dinh va lady mau dong thoi

trén toan bé mat cat ngang do.

10 Phwong phap danh dau

Phwong phap danh dau la phwong phap do lwu
lwong théng qua viéc phun va phéat hién chat
danh déu (vi du mét hoa chat hoac chat phong

xa) trong dong chay.

10.1

Phwong phap pha loang

Phwong phap ndi suy lwu lwong bang cach xac
dinh ti s ndng dd chat danh dau tai diém phun

va tai mat cat ngang lay mau (xem thém 10.4)

10.1.1

Phwong phap phun lwu lwong khéng déi
Phwong phap do lwu lwong trong d6 mét chat
danh déu biét trwédc ndng dd duwoc phun voi
mot lwu lwong dn dinh biét trwdc tai mot mat
cat ngang cutia 6ng dan va sw pha loang cla né
dwoc do tai mat cat ngang khac phia dong ra,

noi murc pha tron quy dinh da dwoc dat.
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9.12

Differential pressure (of a Pitot tube)
Difference between the pressures measured at
the total and static pressure tappings of a Pitot
static tube or between the total pressure
measured at the pressure tapping of a total
pressure Pitot tube and the static pressure

measured at a conduit wall pressure tapping

9.13

Stationary array

Set of local velocity sensors mounted on one or
more fixed rods and which sample
simultaneously the whole measuring cross-

section

10 Tracer methods

Tracer methods are methods of measuring the
flow-rate which involve the injection and
detection of a tracer (for example, a chemical or

radioactive substance) in the flow.

10.1

Dilution methods

Methods in which the flowrate is deduced from the
determination of the ratio of the concentrations of
the tracer at the point of injection and at the

sampling cross-section (see also 10.4).

10.1.1

Constant-rate injection method

Method of measuring the flowrate in which a tracer
of known concentration is injected at a constant
and known flowrate at one cross-section of the
conduit and its dilution is measured at another
cross-section downstream where a specified level

of mixing has taken place.



10.1.2

Phwong phap tich phan

Phwong phap do Iwu lvgng trong dé mét lwong
cho trwdc chat danh ddu dwoc phun theo tirng
quang thdi gian ngan tai mot méat cat ngang cla
éng dan va sy pha loang cla né dwoc do tai
mot mat cat ngang khac phia dong ra dd xa sao
cho xuét hién m&c pha tron quy dinh. Chu ky
do du dai d& cho phép tat cd chat danh dau
chay qua mat cat ngang sao cho néng dé trung
binh clia chat danh dau c6 thé xac dinh dwoc
tai th&i gian 1ay mau.

10.2

Phwong phap théi gian di qua

Phwong phap trong do lwu lvgng dwoc xac dinh
tr phép do thdi gian chat danh dau can co dé
chady qua gitra hai méat cét ngang do.

10.3

Né6ng dé chat danh dau, C

Khéi lwong chat danh diu trén mét don vi thé
tich hodc don vi khéi lwong lwu chét.
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Ti s6 [toc dd] pha loang, N

Ti sb gitra nébng dd chat danh déu trong dung
dich dwoc phun va tai mat cat ngang lay mau.
10.5

Mat cat ngang phun [vi tri]

Ma&t cat ngang cta éng dan, tai d6 chat danh
dau dwoc phun vao dé thwc hién phép do.

10.6

Mat cat ngang lay mau [vi tri]

Mat cat ngang cia 6ng dan, nam vé phia dong
ra clia mat c&t ngang phun, tai d6 mau duoc lay
ho&c do néng dd truc tiép.

10.7

Phan doan do

Chiéu dai 6ng dan gitra hai mat cét ngang lay
mau hoac gitra mot mat c&t ngang phun va mot

mat cat ngang lay mau.
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10.1.2

Integration method

Method of measuring the flowrate in which a
known quantity of a tracer is injected over a short
time interval at one cross-section of the conduit
and its dilution is measured at another cross-
section sufficiently far downstream so that a
specified level of mixing has occurred. The
measuring period is long enough to allow all the
tracer to pass that measuring cross-section so
that the mean concentration of tracer during the
sampling time can be determined

10.2

Transit time method

Method in which the flowrate is deduced from the
measurement of the time taken by the tracer to
flow between two measuring cross-sections.

10.3

Concentration of the tracer, C

Mass of tracer per unit volume or per unit mass of
fluid.

10.4

Dilution ratio [rate], N

Ratio of the concentration of the tracer in the injected
solution to that in the sampling cross-section.

10.5

Injection cross-section [Station]

Cross-section of the conduit at which the tracer is
injected for the purposes of the measurement
10.6

Sampling cross-section [Station]

Cross-section of the conduit, lying downstream of the
injection cross-section, at which samples are taken or
in which concentration is measured directly.

10.7

Measuring section

Length of conduit between two sampling cross-
sections or between an injection and a sampling

cross-section.
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10.8

Chiéu dai pha trén

Khoang cach nhd nhét & phia dong ra clia mat
cat ngang phun, tai d6 di dé dung dich phun
phan tan qua mét mat cat ngang, cho phép do
lwu lwong theo dd chinh xac yéu cau.

10.9

The&i gian di qua caa vét chat danh dau

Thoi gian gitra Ian phat hién hat dau tién va hat
cudi cung cla vét chat danh dau chay qua mat
cat ngang cho truéc.

10.10

Téc dé dém

DPéi v&i chat danh dau phéng xa, la sb lwong
xung trong mét don vi th&i gian.

11 Phwong phap dién tw

111

Lwu lwong ké dién to

Lwu lwong ké tao ra tlr tredng vudng goc Vo
dong chay dé xac dinh lwu lwong tir sirc dién
déng cam (rng tao ra bang sw chuyén dong cla
lwu chat chay trong tir trwong. Lwu lwong ké
dién tr gdbm mot thiét bi so cap va moét hay
nhidu thiét b thtr c&p.

11.11

Thiét bi so cap (cta luu lwong ké dién ti)
Thiét bi gdm cac bod phan sau:

— Mot éng do cach dién ma lwu chat do chay
qua do,

— M6t hay nhiéu c&p dién cuc do, déi khang
hoan toan, qua doé sinh ra tin hiéu trong Iwu
chéat do,

— M6t nam cham dién dé tao ra ti trwong
trong ng do.

Thiét bi so' cAp tao ra mét tin hiéu ty 1& thuan
véi lvu lwong va trong moét sd trudng hop voi

tin hiéu quy chiéu.
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10.8

Mixing length

Minimum distance downstream of the injection cross-
section beyond which the injected solution is
sufficiently distributed over a cross-section to enable
the flowrate to be measured to the accuracy required.
10.9

Time of passage of the tracer cloud

The time which elapses between the detection
of the first and last particles of a tracer cloud
passing through a given cross-section

10.10

Counting rate

For a radioactive tracer, the number of impulses
per unit time

11 Electromagnetic methods

11.1
Electromagnetic flowmeter
Flowmeter which creates a magnetic field perpendicular
to the flow so enabling the flow-rate to be deduced from
the induced electromotive force (e.m.f.) produced by the
motion of conducting fluid in the magnetic field. The
electromagnetic flowmeter consists of a primary device
and one or more secondary devices.
11.1.1
Primary device (of an electromagnetic meter)
Device containing the following elements:
- an electrically insulated meter tube through
which the conductive fluid to be metered flows,
- one or more pairs of meter electrodes,
diametrically opposed, across which the signal
generated in the fluid is measured,
- an electromagnet for producing a magnetic

field in the meter tube.

The primary device produces a signal
proportional to the flowrate and in some cases

the reference signal.



11.1.2

Thiét bi thir cap (cha lwu lwong ké dién tw)
Thiét bi c6 so d& mach lay tin hiéu lvu lvong
twr tin hiéu dién cuwc va chuyén thanh tin hiéu
dau ra chuan ty & thuan truc tiép véi lwu
lwong. Thiét bi nay cé thé duoc I&p dat trén
thiét bj so' cap.

11.2

Ong do (cua luu lwong ké dién tir)

DPoan 6ng cla thiét bi so cdp qua do lwu chéat
duoc do; bé mat trong ctia éng luén dwoc cach
dién.

11.3

Pién cwc do

Mbt hay nhiéu cap tiép diém ma nhd dé dién ap
cam rng dwgc phat hién.

1.4

T trvéng

Théng lwong tir tao ra bang nam cham dién
trong thiét bj so’ cAp, truyén qua éng do va qua
lwu chét.

11.5

Tin hiéu dién cuc

Tbéng chénh léch dién thé gitra cac dién cuc,
gdm tin hiéu dong va cac tin hiéu khéng lién
quan dén dong chang han nhu sw déng pha,
Iéch pha 90° va dién ap phwong thirc chung.
11.5.1

Tin hiéu dong chay

Phan tin hiéu dién cuwc ty & thuan véi lwu
lwong va cudong do tr trwdng, phu thude hinh

dang cua 6ng do va cac dién cwc.

11.5.2

Dién ap doéng pha

Phan tin hiéu dién cwc cung pha v&i tin hiéu
dong chdy nhwng khong bién dbdi theo Iwu

lwong.
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11.1.2

Secondary device (of an electromagnetic flow-meter)
Equipment which contains the circuitry which
extracts the flow signal from the electrode signal
and converts it to a standard output signal directly
proportional to the flow-rate. This equipment may
be mounted on the primary device.

11.2

Meter tube (of an electromagnetic flowmeter)
The pipe section of the primary device through
which the fluid to be measured flows; its inner
surface is usually electrically insulated.

11.3

Meter electrodes

One or more pairs of contacts by means of
which the induced voltage is detected.

11.4

Magnetic field

The magnetic flux, generated by the
electromagnet in the primary device, which passes
through the meter tube and through the fluid.

11.5

Electrode signal

Total potential difference between the electrodes,
consisting of the flow signal and the signals not
related to the flow such as the in phase,
quadrature and common mode voltages.

11.5.1

Flow signal

That part of the electrode signal which is
proportional to the flowrate and the magnetic
field strength and which is dependent on the

geometry of the meter tube and the electrodes.

11.5.2

In-phase voltage

That part of the electrode signal in phase with
the flow signal but which does not vary with the
flowrate.
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11.5.3

bién ap léch pha 90°

Phan tin hiéu dién cuc léch pha mét goc 90° so
véi tin hiéu dong chay va khéng bién dbi theo
lwu lvong.

CHU THICH: Binh nghia nay chi lién quan dén cac thiét bi

so cAp dwoc cung cip véi dong xoay chiéu.

11.54
bién ap phwong thirc chung
Dién ap ton tai can bang gitra méi dién cuc va

dién thé quy chiéu.

11.5.5

Tin hiéu quy chiéu

Tin hiéu ty 1é thuan véi thong lvgng tr tao ra
tai thiét bi so' cap va dwoc so sanh véi tin hiéu

dong chay trong thiét bi thir cap.
12 Phwong phap can va thé tich

12.1

Phwong phap can

Phwong phap do thwdng ap dung véi chat
ldng, trong dé dong lwu chat dwoc dan gian
doan hoac lién tuc vao truc tiép binh can hoac
binh dat trén can. Lwu lwgng dugc tinh toan
dwa vao khéi lwong lwu chat chdy vao binh

trong moét thoi gian xac dinh.

12.1.1

Can tinh

Phwong phap can trong doé khdi lwong tinh cta
lwu chat dwoc suy ra to khdi lwong bi va khi
lwong téng dwoc xac dinh twong tng trudc va
sau khi lwu chét dwoc chuyén dong vao binh
can trong khoang thoi gian do.
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11.5.3

Quadrature voltage

That part of the electrode signal which is 90°
out of phase with the flow signal and which
does not vary with the flowrate.

NOTE: This definition concerns only primary devices are

supplied with alternating current.

11.5.4

Common mode voltage

Voltage which exequally between each
electrode and a reference potential.

11.5.5

Reference signal

Signal which is proportional to the magnetic flux
created in the primary device and which is compared

in the secondary device with the flow signal.
12 Weighing and volumetric methods

12.1

Weighing method

Method of measurement, generally applicable to
liquids, in which the flow of the fluid is directed
either intermittently or continuously into a weigh-
tank or vessel positioned on a weighing-machine.
The flowrate is obtained by measuring the mass

of fluid which is collected in a measured time.

12.1.1

Static weighing

Weighing method in which the net mass of the
fluid collected is deduced from the tare and
gross weights determined respectively before
and after the fluid has been diverted for a

measured time interval into the weighing-tank.



12.1.2

Can dong

Phwong phap can trong doé khdi lwong tinh cta
lwu chat dwoc suy ra tr phép do khdi lwong
thwe hién trong khi lwu chat dwoc dan truc tiép
vao binh can.

CHU THICH: Phuong phap nay khong cin dén bo chuyén
dong.

12.2

Phwong phap thé tich

Phwong phap do trong do lwu lwgng dwoc xac
dinh tr sw thay dbi thé tich do lwu chat chiém
chd trong binh do da hiéu chuan trong khoang

thoi gian do.

12.2.1

Do mirc tinh

Ky thuat trong dé thé tich tinh cla lwu chat
duoc suy ra tr phép do mirc chat Idng thuc
hién twong ng trwde va sau khi lwu chat dwoc
chuyén dong vao binh do da hiéu chuén trong

khoang thoi gian do.

12.2.2

Do mirc dong

Ky thuat trong d6 thé tich tinh cla lwu chét
duwoc suy ra tr phép do mic thyc hién trong
khi lwu chét dwoc chuyén dong vao binh do da
hiéu chuén.

CHU THICH: Phuwong phap nay khéng can dén bo
chuyén dong.

12.3

B6 chuyén dong

Thiét bi d&dn dong vao binh can (hoac binh do)
hoac cho n6é chdy qua ma khéng lam anh
hwéng dén lwu lwong trong vong tuan hoan.
CHU THICH: Phai thao tac thiét bj r4t nhanh ho&c néu
khoéng thi phai phu hgp véi quy dinh.

TCVN 8112 : 2009

12.1.2

Dynamic weighing

Weighing method in which the net mass of the
fluid collected is deduced from weight
measurements made while fluid flow is directed

into the weighing-tank.
NOTE: A diverter is not required with this method.

12.2

Volumetric method

Method of measurement in which the flow-rate is
derived from the change in volume occupied by
the fluid in a calibrated measuring tank during a

measured time.

12.2.1

Static gauging

Technique in which the net volume of fluid
collected is deduced from measurements of
liquid levels (i.e. gaugings) made respectively
before and after the fluid has been diverted for a
into the calibrated

measured time interval

measuring tank.

12.2.2

Dynamic gauging

Technique in which the net volume of fluid
collected is deduced from gaugings made while
the fluid flow is being delivered into the

calibrated measuring tank.
NOTE: A diverter is not required with this method.

12.3

Diverter

Device which directs the flow either to a weigh
tank (or a volumetric tank) or to its by pass

without disturbing the flow-rate in the circuit.
NOTE: its motion should be very rapid or otherwise

should conform to a known law.
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Binh do (thé tich) da hiéu chuan

Binh chira c6 méi twong quan gitra thé tich dbi
v&i chat 1dng da biét tai nhiét dd cho trwdc va
murc chat 1dng dwoc xac dinh chinh xac bang

phuwong phap hiéu chuan doc lap.

12.5

Hiéu chinh lwc day

Viéc hiéu chinh duogc thyc hién doi véi sb doc
cua thiét bi can khi tinh dén chénh léch gitra
lwc day hwdng thdng dirng 1én trén do tac dong
cta khdéng khi Ién Iwu chat dwoc can va luc
twong tw tac déng Ién qué can chuan s dung

trong khi hiéu chuén thiét bj can.

12.6

Thiét bi chuan kiéu piston

Thiét bi do thé tich gdm mot doan dng cé mét
cat ngang khong ddi va thé tich biét trwéc. Lwu
lwvong dwoc suy ra tir thdi gian piston dich
chuyén tw do hay cé lwc tac dong dé di qua
doan éng (Xem Hinh 12a va 12b).

12.7

Thiét bi chuan kiéu chudng

Thiét bi do thé tich, st dung cho chét khi, gdm
mot binh chiva ¢b dinh va mét binh (chuéng) di
dong doc truc. Thé tich budng khi tao thanh
phia bén trén chét 16ng lam kin c6 thé suy ra tt

vi tri ctia binh di ddng (xem Hinh 13).

12.8

Hé théng dung chéat 16ng chiém ché

Thiét bi do thé tich, st dung cho chét khi, trong
dé thé tich khi bi chiém ché bang dung thé tich
chét 16ng trong binh chira da hiéu chuan (xem
Hinh 14).
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12.4

Calibrated measuring [volumetric] tank

Tank in which the relationship between the
volume, for a known liquid at a given
temperature, and the liquid level is known with

accuracy by an independent calibration method.

12.5

Buoyancy correction

Correction to be made to the readings of a
weighing-machine to take account of the
difference between the upward thrust exerted
by the atmosphere on the fluid being weighed
and that exerted on the reference weights used

during the calibration of the weighing-machine.

12.6

Piston prover

Volumetric gauging device consisting of a
section of pipe with a constant cross-section and
of known volume. The flowrate is derived from
the time taken by a piston, with free or forced
displacement, to travel through this section [see
figures 12a) and 12b)].

12.7

Bell prover

Volumetric gauging device, used for gases,
consisting of a stationary tank and a coaxial
movable tank (the bell). The volume of the
gastight cavity produced above the sealing liquid
may be deduced from the position of the

movable tank (see figure 13).

12.8

Liquid displacement system

Volumetric gauging device, used for gases, in
which a volume of gas is displaced by an equal

volume of liquid in a calibrated tank (seefigure 14).



129

Ong nhé giot mang xa phong

Thiét bi do thé tich, st dung dbi vé&i luu luong
khi nhé, twong tw nguyén ly ca thiét bi chuén
kiéu piston. Trong trwéng hop nay, piston dwoc
thay thé bang mét mang xa phong dwoc khi
day doc theo mét dng nhé giot da biét truwdc thé
tich (xem Hinh 15).

12.10

Thiét bi kiéu can bang dang vong

Thiét bi do thé tich, st dung dbi v&i luu lugng
khi nhd, trong d6 thé tich khi da biét bj thay thé
bang chét 16ng lam kin 1Ap day dan khoang
hinh khuyén va bi quay do déi trong (xem Hinh
16).

Co cAu thay luc
Hydraulic jack

]

: E j Switch
. -
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12.9

Soap-film burette

Volumetric gauging device, used for small gas
flowrates, similar in its principle to the piston
prover. The piston is replaced in this case by a
soap film which is carried by the gas along a

burette of known volume (see figure 15).

12.10

Ring balance

Volumetric gauging device, used for small gas
flowrates, in which a known volume of gas is
displaced by a sealing liquid which partly fills an
annular chamber which is caused to rotate by a

counterweight (see figure 16).

Coéng
Khu vue do
Measuring section

Céng tac

h
) D q téc
Khoang tap hop
Collecting chamber ™
ﬁ\\
Van mot chiéu
Non-return valve
Khoang khé&i dong
Starting chamber —
© M
— - —-@— —

Switch . | [

——

Thiét bi do thdi gian
Timing device

a) Thiét bj thir nghiém piston tw do don hwéng

a) Unidirectional free piston prover
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Thiét bi do thoi gian
Timing device

I

Bong co dién
Electrical dive

Cong
tac

Pistan

Switch

:
7
1

Khu vwe do J

Measuring
section

b) Thiét bi thir nghiém piston cwdng birc

b) Forced piston prover

Hinh 12 - Thiét bi chuan kiéu piston

Chuéng

Bell \ | ~

Thang di
déng
Movable
scale

Bang cb dinh
Fixed index

Figure 12 - Piston provers

Bé chira chét Idng lam kin
Tank with sealing liquid

Hinh 13 — Thiét bi chuan kiéu chuéng
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Figure 13 - Bell prover
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Déng hd do ap
Pressure gauge

. / ' Van ngat

Van diéu ap [~ Shut-off valve

Pressure control valve E
— . —— Thiét bj do thoi gian

Bé chinh Timing device
[~ Head tank N

[ — — ——] Binh chtra d3 hiéu
— — - chuan —
[ = — Calibrated tank —-— Thiét bi diéu chinh mtc
[ = Level switches

— — — ) . Vanngdt f—
7 "_ | Vandiéu khién dong Shut-off |——- — — B
— —— — —| Flow control vavle valve L = — =
- — — — - -

P

Hinh 14 — Hé théng dung chat 16ng chiém ché

Figure 14 - Liquid displacemen system
DBau do quang hoc

I Photo-detector

Ong nhd giot
Burette

Thiét bi do thoi gian
Timing device

\ Dau do quang hoc
Photo-detector

Binh chira dung dich xa
phdng
Vessel with soap solution

Hinh 15 - Ong nhé giot (burette) mang xa phoéng
Figure 15 - Soap-film burette
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Déi trong
Weight

=]
Dau do
quang hoc
Photo-
detection

Khoang chtra hinh khuyén
Annular volumetric chamber

Pra co6 duc 16
Perforated disc

Chét Idng
lam kin
Sealing

liquid

Thiét bi do thdi gian

Timing device

Hinh 16 — Thiét bi kiéu can bang dang vong

Figure 16 - Ring balance

13 Phwong phap khéng 6n dinh
Phuong phap khéng 6n dinh la phuong phap trong
d6 s mét 6n dinh duoc tao ra mét cach b y trong
dong chay bang mét vat can khdng cd cac bd phan
chuyén déng. Sw khong 6n dinh ¢ tan sb déu dan
twong ing véi van tbe dong chay va duoc do bang
mot b cam bién.
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Lwu lwong ké dao dong

Lwu lwong ké trong dé tia lwu chét dao dong
gitra hai vi tri ludn chuyén cé thé duoc tao ra
bang hé théng hdi tiép (xem Hinh 17).

13.2

Lwu lwong ké xoay

Lwu lwong ké st dung hinh thanh dong xoay

& dau ra clia mot vat can.
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13 Instability methods

Instability methods are methods in which an
instability is deliberately generated in the flow by
an obstruction with no moving parts. The
instability has a regular frequency which is related
to the fluid velocity and which is measured by a

Sensor.

13.1

Fluidic flowmeter; nutating flowmeter
Flowmeter in which the fluid jet oscillates between
two alternative positions that it can take up under
the action of a feedback system (see figure 17)
13.2

Vortex flowmeter

Flowmeter which uses the formation of a vortex

street downstream of an obstacle.
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Bo cam bién
ok Sensor
Puwdng hoi tiép trén
Upper feedback passage
Dong chay —
Flow e

. . Pudng héi tiép dwdi
Cong kiem soat Lower feedback passage
Control port

Hinh 17 — Nguyén ly hoat déng cta lwu lwong ké dao dong,
minh hoa dong tai mét trong hai trang thai luan chuyén
Figure 17 - Principle of operation of a fluidic flowmeter,

shown with the flow in one of the two alternative modes

Vat tao xoay
Bluff body
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Dong chay //?-60—"?

Flow
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WA A A P P P 7P 77 Pl 7?27

_ B6 cam bién
Sensors
Hinh 18 — Nguyén ly hoat déng cua thiét bj do tao xoay
Figure 18 - Principle of operation of the vortex-shedding meter
13.2.1

Dong ho do kiéu tao xoay Vortex-shedding meter

Luu lwong ké gdm mot vat tao xody dat trong
dong chay, tao ra chudi xoay lién tiép & hai bén
cla vat thé nay. Trong pham vi lwu lwong cho
trwdc, tan s6 xuét hién xoay ty lé thuan truc tiép

Vv6i luu long va cé thé dém dwoc nhd nhidu loai

bd cdm bién (xem Hinh 18). wide variety of sensors (see figure 18).

Flowmeter which comprises a bluff body from which a
succession of vortices are shed altemately on each side
of the bluff body. For a given range of ment flowrate, the
frequency at which the vortices are shed is directly

proportional to the flowrate and can be counted using a
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13.2.2

DPdng hd do kiéu xoay tién dong

Lwu lwong ké ma luu chat vao b tac ddng mét luc
quay quanh dwdng tdm nhd cac canh quat dan
hwéng. M&t cat ngang clia kénh dong chay bi thu
hep dé tang van téc dong chay, sau d6 gian ra va
truc clia no b thay dbi tao ra xody tién dong. Dong
xody chay qua mét diém cho trudc véi tn sb ty 1&

thuan truc tiép véi luu lwong (xem Hinh 19)

13.3
Thiét bj do kiéu dao dong dong dubi

13.2.2

Vortex precession meter

Flowmeter in which the fluid entering is forced to spin
about the centre-line by guide vanes. The cross-
section of the flow channel is contracted to accelerate
the flow, and then expanded and its axis is changed
so forming vortex precession. The vortex passes a
given point with a frequency that is directly

proportional to the flow-rate (see figure 19).

13.3

Wake oscillator

Thiét bi d&t doc truc dng, gdm mot vat thé ban  Device placed coaxial with the pipe, consisting of a semi-

thuén va mét dia dat & phia dong ra, lam dudi  streamlined body and a disc placed downstream,
dao ddéng luan chuyén tai mot vi tri gitra vat causing the wake to oscillate alternately at a position

thé ban thuén va dia va mét vi tri & phia dong  between the streamlined body and the disc and a

ra cua dia (xem Hinh 20).

13.4

Vat tao xoay

Vat thé khéng thudn dwoc s dung dé tao xoay
trong thiét bi do dong xoay. Vat thé co thé 1a
lang try, mét ntra elip dang parabol, mét nira
hinh tru ban thuén ho&c tam giac bién dang,

ho&c két hop béat cir dang nao trong sb nay.

Vé boc
Housing

Dong chay
Flow

position downstream of the disc (see figure 20).

13.4

Bluff body

Non-streamlined body used in vortex flow-meters
to shed vortices. The body may be prismatic, a
semi- elliptical modified parabola, a semi-
streamlined cylinder or modified triangle, or any

combination of these forms.

B& cam bién
Sensor

Chong chéng tao xoay
Vortex-producing vanes

Hinh 19 - Nguyén ly hoat ddng cua thiét bi do xoay tién dong

Figure19 - Principle of operation of the vortex precession meter
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Dong chay Dong
Flow chay Ty

Flow (\ i

J

.*/l,
bPia
L Disc

/ Dong dudi dao
Théan trwdc dang ban thudn déng

Semi-streamlined forebody

Oscillating wake

Hinh 20 — So d6 cua thiét bi do kiéu dao dong dong dudi

Figure 20 -Diagram of a wake oscillator

14 Phwong phap dién tich bién déi
Phwong phap dién tich bién dbi la phuwong
phap trong d6 dong chdy qua mét khoang
khéng gian (thwong la khéng gian hinh khuyén)
& gitra hai phan tt. Cac phan tir nay dwoc sap
xép dé dong luc lvu chat di chuyén mét phan
tlr so v&i phan tlr kia thng tac dong cla luc
can (gia tbc trong trwéng hodc dan héi) theo
cach sao cho dién tich mat cat ngang tang khi
tang lwvu lwong. Dau ra cla thiét bi hodc 1a do
sy dich chuyén cla phan t&r di chuyén khéi vi
tri “khéng dong” hoac la do dd chénh ap qua
dién tich bién dbi (xem Hinh 21).

141

Lwu lwong ké kiéu ap suat khong doi

Luwu lwong k& ma dd chénh ap dwoc gitr 6n
dinh va dién tich khoang khéng gian hinh
khuyén dwoc phép bién dbi.

14.2

Lwu lwong ké kiéu ap suéat bién doi

Lwu lwong ké ma ca dd chénh ap va dién tich
khodng khéng gian hinh khuyén déu duwoc

phép bién dbi, vi vay tao ra mét dai do rong.

14 Variable-area methods

Variable-area methods are methods in which flow
passes through a space (usually, but not always,
an annular space) between two elements. These
elements are so arranged that fluid-dynamic
forces move one element relative to the other
against the action of a restraining forte
(gravitational, or elastic) in such a manner that the
cross-sectional area of the space increases as the
flowrate increases. The readout of the instrument
is either a measure of the displacement of the
movable element from the “no flow” position or a
measure of the differential pressure across the

variable area (see figure 21).

141

Constant-head meter

Flowmeter where the differential pressure is
kept constant and the area of the annular space

is allowed to vary.

14.2

Variable-head meter

Flowmeter where both the differential pressure
and the area of the annular space are allowed

to vary, so giving a wide range of measurement.
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143

Lwu lwong ké kiéu con-va-vat néi

Luu lwong ké trong d6 mot vat ndi cd mat cét
ngang tron co thé di chuyén Ién xudng tw do trong
médt 6ng hinh nén thdng dirng dwdi tac dong cla
cac lyc dong hoc Iwu chét va trong lwc. Dién tich
bién dbi gbm c6 khdng gian hinh khuyén & gitra
vat nbi va dng. Dong chay ludn & hwéng thang
ding. Dau ra gi¢i han sw dich chuyén theo

phwong thdng dirng ctia vat nbi (xem Hinh 22).

CHU DAN: I

A Luc day
Acsimet

Buoyancy thrust

W Ddng lvc L
Dynamic thrust

G Trong lwgng I

Weight

14.3

Cone-and-float meter

Flowmeter in which a float of circular cross-
section can move freely up and down in a
vertical tapered tube under the action of fluid-
dynamic forces and gravity. The variable area
consists of the annular space between the float
and the tube. Flow is always in a vertical
direction. The readout is in terms of the vertical

displacement of the float (see figure 22).

Hinh 21 — Lwu lwong ké kiéu dién tich bién déi

Figure 21 - Variable-area meter

Két qua doc
Reading

Dién tich bién dbi
Variable area

V4t nbi
Float

Ong hinh nén
Tapered tube

Dong chay

Flow

Hinh 22 — Nguyén ly hoat déng cua lwu lwong ké kiéu con-va-vat noi

Figure 22 - Principle of operation of a cone-and-float meter
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14.4

Lwu lwgng ké kiéu 16 tiét Iwu-va-nut

Lwu lwong ké trong d6 mét nat thudn I1&p vira
mot 16 tiét lwu tron theo cach sao cho khéng
gian hinh khuyén ty 1& thuan v&i d6 nang cua
nut (xem Hinh 23).

14.5

Lwu lwong ké kiéu cén-va-dia

Sw bién dbi cha lwu lwong ké kiéu 16 tiét lwu-
va-nut khi nat dwoc thay bang mét dia lap trén
mot éng con; hinh dang nay lam gidm anh

hwéng cla sy thay dbi dd nhot lwu chét.

14.6

Lwu lwong ké kiéu cong

Lwu lwong ké trong d6 mot céng di chuyén
dwoc dé duy tri tdn that ap khong ddi qua thiét
bi (xem Hinh 24).

14.7

Lwu lwong ké liéu 10 xo ap suét bién déi
Lwu lwong ké trong do lwc ¢ hwéng dong 16
tiét lwu dwoc cung cp bang mot 16 xo thay vi
bang trong lwc, vi vay lwu lwong ké co thé
dwoc 1&p véi truc ndm ngang. Doi véi mot sé
mo hinh dau ra la sw dich chuyén ctia nat, va
véi mé hinh khac thi dau ra 14 do6 chénh ap
(xem Hinh 25).

14.8

Khéng gian hinh khuyén

Viung & gitra 6ng hinh nén va vat ndi, khéng
gian nay thwong tang 1&n khi vat néi dang lén.
14.9

Vat néi, vat chim

Phan t&r di chuyén tw do cla lwu lwong ké
kiéu dién tich bién ddi, lam bang vat liéu dac
hon lwu chat dwoc do va dang Ién hoac roi

xubng khi lwu lwong thay dbi.
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14.4

Orifice-and-plug meter

Flowmeter in which a tapered plug fits into a
circular orifice in such a way that the area of the
annular space is proportional to the lift of the plug

(see figure 23).

14.5

Cone-and-disc meter

Variation of the orifice-and-plug meter in which
the plug is replaced by a disc which is mounted in
a conical tube; this configuration reduces the

effect of changes in fluid viscosity.

14.6

Gate-type meter

Flowmeter in which a gate is moved so as to
maintain a constant pressure drop across the

device (see figure 24).

14.7

Spring-loaded variable-head meter

Flowmeter in which the forte tending to close the
orifice is provided by a spring instead of by
gravity, so that the flowmeter can be installed with
its axis horizontal. In some models the
displacement of the plug provides the readout,
and in others the readout is the differential
pressure (see figure 25).

14.8

Annular space

Area between the tapered tube and the float,

which normally increases as the float rises.

14.9

Float; Sinker

Freely moving element of a variable-area meter,
which is made of a material denser than the fluid
being measured and which rises or falls with

changes in flowrate.
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Hinh 23 - Lwu lwong ké kiéu 16 tiét lvu-va-nat

Figure 23 - Orifice-and-plug meter
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Hinh 24 - Lwu lwong ké kiéu cong

Figure 24 -Gate-type meter

BAu b 12 Phan c6 dinh cda tdm 16 dién
au con 10 xo tich bién ddi

Spring-opposed Fixed part of the variable-area

cone - :\ orifice
b
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Hinh 25 - Lwu lwong ké kiéu 16 xo ap suat bién doi

Figure 25 - Spring-loaded variable-area variable-head meter
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15 Phwong phap siéu am

Phwong phap siéu am la phwong phap trong
d6 anh hwéng cha dong lwu chat 1én mot tia
(hay xung) siéu am dwoc do va twong quan voi

lwu lwgng

15.1

Lwu lwong ké siéu am

Lwu lwong ké tao ra cac tin hiéu siéu am va
nhan lai né sau khi da bi dong lwu chét tac
ddng theo cach ma két qua quan sat dwoc co
thé st dung nhu la két qua do lwu lwvong.

Mét lwu lwong ké siéu am thwong gdbm cd mét
hay nhiéu bd chuyén dbi siéu am va thiét bi cho
phép do Iwu lwgng tr cac tin hiéu siéu am phat
va nhan va chuyén héa né thanh tin hiéu dau

ra chudn ty 1& véi lwu lwong.

15.2

Thiét bi so’ cap (ctia lvu lwong ké siéu am)

Thiét bj gdm cé:

- mét 6ng do dé dong lwu chat can do chay
qua, va

—  mot bod chuyén dbi sieu am s dung dé do

lwu lvong.

15.3

B6 chuyén dbi siéu am

Ngudn phat hay nhan nang lwong siéu am.

CHU THICH: Thuat ngir nay chi cé gia tri d6i véi cac phép
do dong siéu am.

15.4

Lwu lwong ké dang kep

Lwu lwong ké c6 cac bd chuyén dbi do gan cb
dinh bén ngoai 6ng dan bén trong co lwu lwgng

can do.
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15 Ultrasonic methods
Ultrasonic methods are methods in which the
effect of the fluid flow on an ultrasonic beam (or

pulse) is measured and related to the flowrate.

15.1

Ultrasonic flowmeter

Flowmeter which generates ultrasound signals and
receives them again after they have been
influenced by the flow in such a way that the result
can be used as a measure of the flowrate.

An ultrasonic flowmeter normally consists of
transducers and

one or more ultrasonic

equipment which derives the flowrate
measurement from the generated and received
ultrasonic signals and converts it to a standard

output signal proportional to the flow-rate.

15.2

Primary device (of an ultrasonic flowmeter)
Device consisting of

— a meter tube through which the fluid to be
measured flows, and

— a set of ultrasonic transducers used to

measure the flowrate

15.3

Ultrasonic transducer

A source or receiver of ultrasonic energy.

NOTE: This term is valid only for ultrasonic flow
measurements

15.4

Clamp-on meter

Flowmeter in which the transducers are fixed on
the outside of the conduit in which the flowrate

is to be measured.



15.5

Tia chéo

Puwdng theo sau 1a mét tia siéu am khi mot thiét
bi phat va nhan siéu am dwoc dat dé truyén tin

hiéu siéu am bang chéo qua 6ng dan.

15.6

Lwu lwong ké kiéu tia chéo don tuyén

Lwu lwong ké siéu am glri mot tin hiéu siéu am
& gitra hai bd chuyén dbi. Hoac sw dbi pha
hoac sy chénh léch thdi gian truyén gitra cac
tia phat ra & phia dong vao va phia dong ra
dwoc do va s dung dé tinh toan lwu lwong
(xem Hinh 26).

15.7

Lwu lwong ké kiéu tia chéo da tuyén

Lwu lwong k& siéu am lam viéc theo cung
nguyén ly v&i lvu lwong ké kiéu tia chéo don
tuyén nhwng phat ra mot sé tia (thwong 1a 4 tia)
dé bu lai sy thay ddi phan bb van téc (xem
Hinh 27 va Hinh 28).
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15.5

Diagonal beam

Path followed by an ultrasonic beam when an
ultrasonic transmitter and receiver are so
placed that the ultrasonic signal is transmitted

diagonally across the conduit.

15.6

Single-path diagonal-beam meter

Ultrasonic flow-meter which sends an ultrasonic
signal between two transducers. Either the
phase shift or the difference in time of flight
between the beams emitted upstream and
downstream is measured and used to calculate

the flowrate (see figure 26).

15.7

Multi-path diagonal-beam meter

Ultrasonic flowmeter which works on the same
principle as a single-path diagonal-beam meter
but which emits several beams (often four) to
compensate for fluctuations in the velocity

distribution (see figures 27 and 28).

B6 chuyén dbi B
Transducer B

N ~

Dong chay
Flow

Tinh thé piezoelectric
Piezoelectric crystal

s

' L&p hop &m
Acoustic matching layer

A

B6 chuyén déi A
Transducer A

Hinh 26 — Nguyén ly hoat dong cua wu lwong ké kiéu tia chéo don tuyén

Figure 26 - Principle of operation of the single-path diagonal-beam meter
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Hinh 27 - Nguyén ly hoat dong cua Iwu lwong ké kiéu tia chéo da tuyén

Figure 27 - Principle of operation of the multi-path diagonal-beam meter

Vi tri cac bo bién dbi
Transducer locations

Dong chay r" |
Flow \;\
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Vi tri cac bo bién dbi
Transducer locations
Hinh 28 — Sw sap xép cac bd bién déi trong mét Iwu Iwong ké kiéu tia chéo 4 tuyén
Figure 28 -Arrangement of transducers in a four-path diagonal-beam meter
15.8 15.8
Lwu lwong ké siéu am thoi gian truyén; Time-of-flight ultrasonic meter; Transit time
Lwu lwong ké thei gian di qua meter
Lwu lwong ké siéu Am ma sw chénh léch thoi Ultrasonic flowmeter where the time difference

gian gitra mét tin hiéu siéu am di vé phia dong between an ultrasonic signal travelling upstream
vao va mét di vé phia dong ra dwoc st dung and one ftravelling downstream is used to

dé tinh lwu lwong. Nhitng lwu lwong ké nay calculate the flow-rate. Such flowmeters are most
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phd bién nhat 14 kiéu tia chéo nhung co thé 1a
kiéu tia doc néu dng dan két hop vé&i luu
lwong ké hop thanh sy thay déi hwéng dong

chay tai méi dau cla luu lvong ké.

15.9

Lwu lwong ké kiéu tia khuc xa

Luwu lwong ké co tia phat ra theo hwéng dén
dong chay bi khic xa mét lwong xap xi ty &

thuén v&i luu lvong.

15.10
Lwu lwong ké kiéu dich pha
Luu lwong ké phat hién sw dich pha xay ra khi am

thanh di ngang qua mét méi trdng chuyén dong.

15.11

Phwong phap tich phan Gauss

Phwong phap xac dinh cac vj tri ti wu dbi voi
cac huwéng do va sau do tinh toan lwu lvong
tr cac van tdc hwdng riéng ré trong mét lwu

lwong ké siéu am da tuyén.

15.12

Canh trwéc

(1)  Canh dau tién ctia mot xung siéu am.
(2) Phwong phap st dung cac lwu lwong
ké siéu am dwa trén sy di chuyén cla cac
xung siéu am phat theo hai hwéng doc theo
mot hay nhiéu dwéng chéo ngang qua 6ng va

phép do truc tiép thoi gian truyén cua tia.

15.13

Phwong phap vong néi tiép

Phuwong phap st dung dbi véi nhirng thiét bi
do loai siéu Am nhe d6 hai lubng xung déc lap
dwoc phat theo hai hwéng déi dién. Mbi xung
duwoc phat ngay sau khi do dwgc xung trwéce

do trong ludng. Sw chénh léch tan sbé lap lai
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commonly of the diagonal-beam type but can be
of the longitudinal-beam type if the pipework
associated with the flowmeter incorporates a
change in direction of flow at each end of the

flowmeter.

15.9

Beam-deflection meter

Flowmeter in which a beam emitted in a direction
normal to the flow is deflected by an amount that

is approximately proportional to the flowrate.

15.10
Phase-shift meter
Flowmeter which detects the phase shift which

occurs when sound traverses a moving medium.

15.11

Gaussian integration method

Method of defining the optimum positions for the
measuring paths and then calculating the flowrate
from the individual path velocities in a multi-path

ultrasonic flowmeter.

15.12

Leading edge

(1) The first edge of a pulse of ultrasound.

(2) Method used in ultrasonic flowmeters based
on the travel of ultrasonic pulses emitted in two
directions along one or more diagonal paths
across the pipe and the direct measurement of

their times of flight.

15.13

Sing around method

Method used in ultrasonic flowmeters whereby
two independent streams of pulses are
transmitted in opposite directions. Each pulse is
emitted immediately after the detection of the

preceding pulse in the stream. The difference
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xung theo hai hwéng dwoc do va la mét ham

sb cla van tdc lwu chét.

15.14

Lé&p dong am

Vat chat gdbm mot hay nhiéu I6p, dwoc lya
chon dé tbi da héa hé sb cap am gira hai moi

trong.

16 Cac phwong phap khac

16.1

Lwu lwong ké kiéu twong quan chéo

Lwu lwong ké hoat ddng trén nguyén ly hai tin
hiéu, cach nhau mot khoadng cho trwéc, dwoc
diéu bién bang cac nhiéu trong dong lwu chét.
Cac tin hiéu nay duwgc so sanh béng moét bd
do twong quan, thdi gian dé& mét nhiéu di
chuyén gitra hai thiét bi nhan dwoc xac dinh
va nho do tinh dwoc lwu lwgng (xem Hinh 29).
Nguyén ly cla twong quan chéo c6 thé dwoc
ap dung ddi véi nhiéu dang tin hiéu xuyén vao
hoac hién c6 (vi du tin hiéu siéu &m, nhiét va

phdéng xa).
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between the pulse repetition frequency in the two
directions is measured and is a function of the

fluid velocity.

15.14

Acoustic matching layer

Material comprising one or more layers, selected
to maximize the acoustic coupling coefficient

between two media.

16 Other methods

16.1

Cross-correlation meter

Flowmeter which operates on the principle that
two signals, a known distance apart, are
modulated by perturbations in the fluid flow.
These signals are compared by a correlator, the
time taken for a perturbation to travel between the
two receivers is identified and hence the flowrate
is calculated (see figure 29). The principle of
cross-correlation can be applied to many types of
injected or existing signals (e.g. ultrasonic,

thermal and radioactive signals).
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Hinh 29 — Nguyén ly hoat dong cta lwu Iwong ké siéu am kiéu twong quan chéo

Figure 29 - Principle of operation of the cross-correlation ultrasonic meter
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Hinh 30 - Nguyén ly hoat dong cua lwu lwong ké siéu am Doppler
Figure 30 - Principle of Operation of the Doppler ultrasonic meter
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16.2

Lwu lwong ké Doppler

Luwu lwong ké hoat ddng theo nguyén ly hiéu
&ng Doppler &p dung déi véi mot tin hiéu phat
vao trong dwong éng. Tin hiéu sau dé dwoc
phén xa gian doan trong lwu chéat va dwoc thu
bang thiét bi nhan. Bang cach so sanh tan sb
cta tin hiéu phan hdi véi tin hiéu gbc co thé
tinh dwoc van téc (xem Hinh 30).

Phwong phap Doppler c6 thé s dung nhiéu
kiéu tin hiéu (vi du séng siéu am va cac tin hiéu
quang hoc).

16.3

Twong quan chéo nhiéu kénh

Phwong phap ma it nhat ba tia tin hiéu dwoc
truyén di dé tao ra it nhat hai cap két hop div

liéu twong quan.

16.4

Twong quan chéo nhiéu cam bién

Phwong phap ma it nhat hai loai cdm bién
dwoc st dung dé cung cap div liéu (vé lwu
lwong hodc tinh chéat vat ly). Cac di¥ liéu nay
sau d6 duwoc két hop hoac xir ly dé cho ra lwu

lwong khéi lveng, nang lvong, v.v...

16.5

Lwu lwong ké tudc bin

Lwu lwong ké trong d6 dong lwu chat 1am chay
mot rd to cé nhiéu canh va doc truc véi éng
dan. Lwu lwong ty & thuan véi tbc dd quay cla
ré to, dwoc do bang thiét bi co khi, quang hoc,

ter tinh, v.v...

17 Doéng hé (dé do thé tich lwu chét)

DPoéng hd la thiét bj do lwdng tw tich hop xac

dinh lién tuc thé tich lwu chat chay qua no, st
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16.2

Doppler meter

Flowmeter that operates on the principle of the
Doppler effect applied to a signal emitted into a
pipe. The signal is then reflected by discontinuities
in the fluid and is picked up by a receiver. By
comparing the frequency of the reflected signal
with that of the original signal it is possible to
calculate the velocity (see figure 30).

The Doppler method can be used with various
types of signals (e.g. ultrasonic and optical

signals).

16.3

Multichannel cross-correlation

Method in which a minimum of three beams of
signals are transmitted to produce at least two

combined sets of cross-correlation data.

16.4

Multiple-sensor cross-correlation

Method in which a minimum of two types of
sensors are used to provide data (on the
flowrate or a physical characteristic). These
data are then combined or processed to give

the mass flowrate, energy, etc.

16.5

Turbine flowmeter

Flowmeter in which the fluid flow drives a rotor
with several blades and which is coaxial with
the conduit. The flowrate is proportional to the
rotational speed of the rotor, which is measured
by a device which may be mechanical, optical,

magnetic, etc.

17 Meters (for the measurement of the
volume of fluids)
Meters are self-contained integrating measuring

device which determine continuously the volume of



dung phwong phéap co khi trwc tiép bao gdm
viéc sir dung cac khoang do thé tich cé thanh
di dong (goi la ddng hd "thé tich"), hodc tac
dong cla van tdéc lwu chat 1én chuyén dong
quay cla mét bd phan chuyén dong (goi la

déng hoé "van téc").
171

Céc dinh nghia co6 thé ap dung cho tat ca céac
dong hé.

1711

Lwu lweng cia dong ho

Thuong sb gitra thé tich lwu chat chay qua
ddng hd va thoi gian dé thé tich do chay qua
dong hé.

17.1.2

Thé tich dong chay

Thé tich nwéc chdy qua ddng hd do nuwérc,
khéng quan tam dén thdi gian thé tich nay chay
qua dong ho.

171.3

Thiét bj chi thi

Thiét bi hién thj thé tich dong chay.

171.4

Thiét bj kiém soat

B& phan cua thiét bj chi thj thé hién cac chir sb
cta thang do nhé nhét. Khodng do nhd nhét
cua thiét bi goi la “khoang do kiém dinh”.

171.5

Thiét bj didu chinh

Thiét bi s dung dé& diéu chinh méi quan hé
gitra thé tich dong chay do déng hd chi thj va
thé tich dong chay thuwc (quy wéc).

17.1.6

Thiét bj bao vé

Thiét bj st dung dé& bédo vé tinh toan ven cua
ddng hd, gbm ca thiét bi chi thi, sau khi hiéu

chuén.
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fluid passing through them, employing either a
direct mechanical process involving the use of
volumetric chambers with mobile walls (known as
“volumetric” meters) or the action of the velocity of
the fluid on the rotation of a moving part (known as

“velocity” meters).

171

Definitions applicable to all meters.

1711

Meter flow-rate

Quotient of the volume of fluid passing through
the meter and the time taken for this volume to
pass through the meter.

17.1.2

Volume flow

Volume of water passing through the water

meter, disregarding the time taken.

17.1.3

Indicating device

Device displaying the volume flow.

17.1.4

Control device

Element of the indicating device which displays
the digits of the lowest scale. Its smallest scale
interval is called the “verification scale interval”.
17.1.5

Adjustment device

Device used to adjust the relationship between
the volume flow indicated by the meter and the
(conventionally) true volume flow.

17.1.6

Protective device

Device used to protect the integrity of a meter,

including the indicating device, after calibration.
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171.7

Khi khéong do dwoc (PUG)

Khi chay qua déng hd ma khéng dwoc ghi nhan
bang thiét bj chi thi. Khi nay thwong phat sinh

do ro ri bén trong.

17.1.8

Dong hd kiéu Shunt

Poéng hd cé dong lwu chat dwoc chia thanh
hai phan co ti sb thé tich cho truwdc gira cac
phan. Thé tich tbng dwoc suy ra t phép do

dong nhd hon.
17.2 Pong ho do Iwu chét

17.21

DPong ho thé tich kiéu ré to

Péng hd c6 khoang do hinh thanh & gilra cac
thanh cla mét khoang tinh va mét hay nhiéu
déi twong quay bang dong lwu chat. Sy rd ri
gitra cac phan t&r quay va cac thanh dwoc coi la
khoéng dang ké so v&i lwu lwong trong pham vi
lam viéc wu tién. Sy quay cla cac déi twong
dwoc truyén dén thiét bi chi thi bang co hoac
cach khac dé ghi nhan thé tich dong chay (xem
Hinh 31).

17.2.2

Puwéng vong

Hé théng cac 6ng va van ma lwu chét cé thé
dwoc dan di vong thay vi di thdng qua dong
hd do.
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171.7

Passing unregistered gas (PUG)

Gas which passes through the meter without
being registered by the indicating device. It is

usually attributed to internal leakage.

17.1.8

Shunt meter

Meter in which the fluid stream is divided into
two parts which have a given volumetric ratio to
one another. The total volume is deduced from

the measurement of the smaller stream.
17.2 Fluid meters

17.21

“rotary” displacement meter

Meter in which the measuring chamber is
formed between the walls of a stationary
chamber and an element (or elements) which is
(arc) rotated by the fluid flow. The leakage
between the rotating element(s) and the walls is
negligible compared with the flows within the
preferred working range. The rotation of the
element(s) is transmitted mechanically or

otherwise to an indicating device which

registers the volume flow (see figure 31).

17.2.2

bypass

System of pipes and valves whereby the fluid
may be led around instead of passing through

a meter



Dong chay
Flow

Dong chay
Flow
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R6to 1
Rotor 1

R6to 2
Rotor 2

Hinh 31 — Vi du déng hé thé tich kiéu ré to
Figure 31 - Examples of rotary displacerﬁent

17.3 Doéng hoé nwéc

17.31

DPong ho kiéu "thé tich”"

Thiét bi, 1&p trong 6ng dan kin, gdbm mot
khoang c6 thé tich cho trwdc va mot co ciu
hoat déng bang dong chdy, nh& dé cac
khoang nay dwoc lam day nwédc va sau do
trbng rdng. Bang cach tinh sb thé tich chay
qua thiét bj, thiét bj hién thj tinh tdng thé tich
dong chay.

17.3.2

Pong ho kiéu "téc do"

Thiét bi dwoc 1ap trong 6ng dan kin, gdm mot
thiét bi so' cAp chuyén ddng nho van téc cua
nwdc. Chuyén dong cla phan tlr di dong
duwoc truyén co hoc hodc kiéu khac dén thiét

bi chi thi tinh téng thé tich dong chay.

17.3 Water meters

17.3.1

“volumetric” meter

Device, fitted into a closed conduit, which consists
of chambers of known volume and a mechanism
driven by the flow, whereby these chambers are
successively filled with water and then emptied.
By counting the number of these volumes passing
through the device, the indicating device totals the

volume flow.

17.3.2

“velocity” meter

Device, fitted into a closed conduit, which consists
of a primary device set in motion by the velocity of
the water. The movement of the moving element
is transmitted by mechanical or other means to

the indicating device which totals the volume flow.
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17.3.3
DPong hd kiéu Woltmann
Thiét bi ma déng hé do cé6 mét canh quat ma

truc quay clia né trung v&i truc dong chay.

17.34
DPong hd kiéu don tia; Péng ho da tia
Thiét bi ma déng hd cé turbine truc quay cua

né vudng goc vai truc dong chay.

17.4 Ddng hd khi

17.41

DPong hd kiéu khi kho

DPdng hd do thé tich khi dwoc lam day va lam
trbng cda budng do. Hau hét ddng hé do khi

kho 1a loai déng ho khi kiéu mang.

17.4.2

Dong hé kiéu khi wot

DPéng hé do thé tich khi bang cach cho khi vao
mot thung hinh tréng cé cac ngan da biét
trwdc thé tich dwoc lam kin bang nwéc hodc
chat 16ng khac. Thung quay dwdi sy tac dong
chénh ap cla khi va khi bi chiém chd bang

chét 16ng lam kin.

17.5

Lwu lwong ké suy dan

Thiét bj do thé tich Iwu chat chdy qua né bng
tich phan theo thdi gian tin hiéu diu ra cua
lwu lwong ké, tin hiéu nay ty 1& véi van téc luu
chéat hay lwu lwong.

CHU THICH: Mét trong sb cac nguyén ly do mo ta tir

Diéu 7 dén biédu 16 thwong dwoc st dung lam co sé

cho lwu lwong ké suy dan.
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17.3.3
Woltmann meter
Device in which the meter houses a propeller the

axis of rotation of which coincides with the flow axis.

17.3.4

Single-jet meter; Multiple-jet meter

Device in which the meter houses a turbine the
axis of rotation of which is perpendicular to the

flow axis.
17.4 Gas meters

17.4.1

Dry gas meter

Displacement meter which measures the volume
of gas by the successive filling and emptying of
bellows. The most frequently used dry gas meter

is the diaphragm meter.

17.4.2

Wet gas meter

Meter in which the volume of gas is measured by
admitting the gas to a drum having compartments of
known volume which are sealed by water or other
liquid. The drum rotates under the influence of the
gas pressure differential and the gas is displaced

from the compartments by the sealing liquid.

17.5

Inferential flowmeter

Device which measures the volume of fluid
passing through it by integrating over a time
period the flowmeter output signal which is
proportional to the fluid velocity or the flowrate.
NOTE: One of the measuring principles described in clauses

7 t016 is normally employed as the basis of the inferential

flowmeter.



17.51

DPong hé kiéu turbine

Lwu lwong ké suy dan, trong d6 dong lwu chét
quay ro to cta turbine két ndi co hoc hodc két
ndi kiéu khac véi mét thiét bi chi thi ghi nhan

thé tich cla lwu chat chay qua (xem Hinh 32).
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17.5.1

turbine meter

Inferential flowmeter in which the fluid flow drives
a turbine rotor linked mechanically or by other
means to an indicating device which registers the

volume of fluid passed (see figure 32).

SAMSUNG MP3 FREEDOM

R6 to turbine

D&u doc ngd ra kiéu co hoac dién tor

Théan Machanical or electronic readout
Body } Turbine rotor '
EE]E b~ D3u nbi cudi
' | End connection
PAu vao Mi hinh nén e PAura
Inlet S s Nose cone ] Outlet
///
Co ciu vé boc va dudi con ‘]
Machanism housing and tail cone '
Hinh 32 — Déng hé khi turbine
Figure 32 — Gas turbine meter
17.5.2 17.5.2

Dong ho kiéu ro to
Lwu lwong ké suy dan gébm cé mét phong téc
ké dang chong chéng dwoc dat trong dong lwu

chét.

17.5.3

Dong hé kiéu chénh ap

Lwu lwong ké suy dan 1ap rap tr mot thiét bi so
cap nhw tAm tiét lwu, voi phun hodc éng Venturi
l&p trong dng dan va thiét bi thir cap can thiét

dé xac dinh lwu lwgng hay thé tich dong chay.

Rotary meter
Inferential flowmeter comprising a vane-type

anemometer which is placed in the fluid stream.

17.5.3

Differential pressure meter

Inferential flowmeter assembly comprising a
primary device such as an orifice plate, a nozzle
or Venturi tube mounted in a conduit and the
the

determination of the flowrate or the volume flow

secondary  device necessary for
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Thw muc tai liéu tham khao

[1]1 ISO 772 : 1988 Liquid flow measurement in open channels — Vocabulary and sysbols
[2] ISO 3534-1 Statitic - Vocabulary and sysbols — Part 1: Probability and general statistical term

[3] 1SO 5167-1 Measurement of fuid flow by means of presure differential divices — Part 1: Orifice

plates, nozzles and Venturi tubes inserted in circular cross-section conduits running full

[4] 1SO 5168, Measurement of fuid flow — Evaluation of uncertainties

[5] International vocabulary of basic and general terms in metrology, BIPM/IEC/ISO/OIML, 1984
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A
(absolute) Error of measurement
Absolute static pressure of the fluid, p
Accuracy
Acoustic matthing layer
Acoustic ratio, X
Adjustment device
Annular chamber
Annular spare
Arithmetical mean deviation
of the (roughness) profile, R,
Trung binh sb hoc c6 trong sb, X, ; Trung
binh ¢6 trong s6, X,

Average value, x

B
Beam-deflection meter
Bell prover
Bluff body

Buoyancy correction
bypass

Cc
Calibrated measuring [volumetric] tank
Calibrated volumetric [measuring] tank
Calibration
Calibration factor of the primary device
Calibration hierarchy
Carrier ring
clamp-on meter
Classical Venturi tube
Coanda effect
Common mode voltage
Compressibility factor, Z
Concentration of the tracer, C
Concentric orifice plate
Cone-and-disc meter
Cone-and-float meter
Confidence level
Confidence limits
Conical entrance orifice plate
Constant-head meter
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Muc luc tra clru

Sai sb (tuyét di) ctia phép do

Ap suét tinh tuyét ddi cha lwu chét, p

Pb6 chinh xac

L&p ddng am

Ti s6 am thanh, X

Thiét bj diéu chinh

Khoang hinh khuyén

Khoéng gian hinh khuyén

D6 léch trung binh sbé hoc (@6 nham) clha bién
dang, R,
Arithmetic

average, x,

weighted mean, x_;

w

weighted

Gia tri trung binh, x

Lwu lvong ké kiéu tia khuc xa
Thiét bi chuan kiéu chuéng
Vat tao xoay

Hiéu chinh lwc day

BPuwong vong

Binh do (thé tich) da dwoc hiéu chuan
Binh do (thé tich) da dwoc hiéu chuan
Hiéu chuan

Hé sb hiéu chuan cla thiét bj so cap

So dd hiéu chuan

Vong d&

Lwu lwong ké dang kep

Ong Venturi cb dién

Hiéu rng Coanda

bién ap phwong thirc chung

Hé sé nén, Z

Néng dé chat danh dau, C

Tam tiét lwu déng tam

Lwu lwong ké kiéu con-va-dia

Lwu lwong ké kiéu con-va- vat néi

D6 tin cay

Gi¢i han d6 tin cay

Tam tiét lwu dau con

Lwu lwong ké kiéu ap suat khong dbi

5.16
4.11.1
5.27
15.14
7.15
17.1.5
7.8
14.8
4.18

5.11.1

5.1

15.9
12.7
13.4
12.5
17.2.2

12.4
12.4
5.12
6.6
5.12.1
7.7
15.4
7111
4.29
11.5.4
4.33
10.3
7.9.2
14.5
14.3
5.24
5.23
7.9.2.2
14 .1
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Constant-level head tank
Constant-rate injection method
Control device

Corner pressure tappings
Counting rate

Critical flow

Critical flow function, C.

Critical flow measurement

Critical pressure ratio

critical [Sonic] Venturi nozzle

Cross-correlation meter

Current-meter

Cylindrical throat Venturi nozzle
D

D and D/2 pressure tappings

Deviation

diagonal beam

Diameter ratio (of a primary device used

in a given conduit), 8
Differential pressure, AP
Differential pressure (of a Pitot tube)
Differential pressure device
Differential pressure meter
Differential pressure ratio, x
Dilution methods
Dilution ratio [rate], N
Dilution rate [ratio], N
Discharge coefficient, C
Diverter
Doppler effect
Doppler meter
Drain holes
Dry gas meter
Dynamic gauging
Dynamic pressure
Dynamic pressure of a fluid element
Dynamic weighing

E
Eccentric orifice plate
Electrode signal
Electromagnetic flowmeter
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Bé cot ap khong dbi

Phwong phéap phun lwu lwong khéng ddi
Thiét bj kiém soat

L6 14y ap kiéu goc

Toc dd dém

Dong t&i han

Ham sé dong t&i han, C,

Phép do dong téi han

Ti sb ap suét téi han

Voi phun Venturi t&i han[am]

Lwu lwong ké kiéu twong quan chéo
DPdng hé do dong

Voi phun Venturi ¢ do hinh tru

L6 Iy ap kiéu D va D/2
Do lech
Tia chéo

Ti s6 duong kinh (cia mét thiét bi so cap st
dung trong mét ong dan cho trwéc), B

D6 chénh ap, AP

Chénh ap (cia 6ng Pitot)
Thiét bj chénh ap

DPéng hd chénh ap

Ti s6 chénh ap, x

Phwong phap pha loang
Ti s6 [téc dd] pha loang, N
tbc do[Ti s6 ] pha loang, N
Hesbéxa, C

B& chuyén dong

Hiéu ng Doppler

Lwu lwgng ké Dopler

L6 xa can

Péng hd khi kho

Do mwrc dong

Ap suét déng luc hoc

Ap suét dong luc hoc ctia mot phan to lwu chat
Céan déng

TAam tiét lwu léch truc
Tin hiéu dién cuwc
Lwu lvong ké dién to

6.20.1
10.1.1
17.1.4
7.5.1
10.10
8.1
8.2

8.4
8.6
16.1
9.4
8.6.2

7.54
5.8
15.5
7.4

712
9.12
7.1
17.5.3
713
10.1
10.4
10.4
717
12.3
4.30
16.2
6.22
17.4.1
12.2.2
4.12
4.12.1
12.1.2

7.9.3
11.5
11.1



Electromagnetit methods
Elemental error
Equivalent uniform roughness, k
absolute) Error of measurement
Expansibility (expansion) factor, ¢
expansion (Expansibility) factor, &
Experimental standard deviation, s
experimental standard deviation of the mean,
s(¥)
Experimental variance, s*

F
Flange pressure tappings
Float; Sinker
Flow coefficient, a
Flow conditioner [straightener]
Flowmeter
Flow profile
Flow-rate
Flow-rate range
Flow signal
Flow stabilizer
Flow conditioner [straightener]
Fluid meters
Fluidic flowmeter; nutating flowmeter
Frequency distribution
Friction velocity, u*
Full-scale flow-rate
Fully developed velocity distribution
Fully rough turbulent flow

G
Gas meters
Gate-type meter
Gauge pressure
Gaussian integration method

H

Hydraulic diameter, D,
Hydraulic radius, Rh

I
Index of asymmetry
Indicating device
Inferential flowmeter
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Phwong phap dién tw

Sai sb thanh phan

Hé s6 nham quy déi, k

Sai sb (tuyét dbi) ctia phép do

Hé sb gian nd, ¢

Hé sb gian nd, ¢

Do léch chuan thuc nghiém, s

E)(C) I)éch chuéan thuc nghiém cta gia tri trung binh,
slx

Phwong sai thwc nghiém, s?

L& lay ap kiéu mat bich

Vat ndi, vat chim

Hé sb dong chay, o

Thiét bj ndn dong

Lwu lwong ké

Bién dang dong chay

Lwu luvgng

Pham vi lwu lwong

Tin hiéu dong chay

Thiét bi &n dinh dong

Thiét bi ndn dong

Déng hé thé tich kiéu r6 to
Lwu lwong ké dao déng

Phan bb tan s6

Van tbc ma sat, u*

Lwu lwgng toan thang

Phan bd van téc phat trién hoan toan
Dong chay réi nham hoan toan

DPéng hé khi

Lwu lwong ké kiéu cdng

Ap suét do

Phwong phap tich phan Gaussian

Puwdng kinh thuay lwc, Dy,
Ban kinh thuy lwc, Rh,

Hé s6 khong dbi xirng, Y
Thiét bi chi thi
Lwu lwong ké suy dan

11
5.21
4.19
5.16
7.19
7.19

5.9
5.9.1

5.10

7.5.2
14.9
7.18
6.18

6.1
4.4
41
6.9
11.5.1
6.20
6.18
17.2
13.1
5.3
4.21
6.12

4.3.1
4.27

17.4
14.6
4.11.2
15.11

4.9
4.9

9.1
17.1.3
17.5
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Sensitivity [influence] coefficient, 6,

Injection cross-section[Station]
In-phase voltage
Instability methods
Installation conditions
Integration method
Irregularity
ISA 1932 nozzl
Isentropic exponent, x
K
Kinetic energy coefficient, a
L
Laminar flow
Normal distribution
Leading edge
Liquid displacement system
Long-radius nozzle
M
Mach number, Ma
Magnetic field
Mass flow-rate, g,
Maximum flow-rate
Mean axial fluid velocity, U

Mean dynamic pressure in a cross-
section

Mean flow-rate
Measurand
Measuring section
Meter electrodes
meter flow-rate

Meters (for the measurement of the
volume of fluids)

Meter tube

Meter tube (of an electromagnetic
flowmeter)

Method of least squares

Minimum flow-rate

Mixing length

Multichannel cross-correlation
Multiple-jet meter; Single-jet meter
Multiple-sensor cross-correlation
Multi-path diagonal-beam meter

82

Hé sb nhay (dnh hwdng), 6,
Mat cat ngang phun [vi tri]
Dién ap déng pha

Phwong phéap khéng én dinh
Pidu kién I3p dat

Phwong phap tich phan
Tinh khéng déu

Vi phun ISA 1932

Sé mi déng entropi, «

Hé sb déng néng, o

Dong chay tang

Phan b chuén

Canh trwéc

Hé théng dung chét 1dng chiém ché
Voi phun ban kinh dai

Sé Mach

Tl trdng

Lwu lwong khéi lvong, gm
Lwu lwong I&n nhat

Van tdc lwu chat doc truc trung binh, U

Ap suét déng luc hoc trung binh trong mat cat

Lwu lwgng trung binh

Pai lwvong do

Phan doan do

Pién cwc do

Lwu lwong cta ddng hé do

DPdng ho do (dé do thé tich lwu chat)

Ong do
Ong do (cha lwu lwong ké dién tiy)

Phwong phap binh phwong cuc tiéu
Lwu lwgng nhé nhét

Chiéu dai pha trén

Twong quan chéo nhiéu kénh

DPéng hé don tia; Déng ho da tia
Twong quan chéo nhiéu cdm bién
Lwu lwong ké kiéu tia chéo da tuyén

5.2

10.5
11.5.2
13
6.15
10.1.2
6.17
7.10.1
4.32

4.10

4.25
5.13
15.12
12.8
7.10.2

4.16
11.4
411
6.7
4.7

4.12.2

4.2
5.28
10.7
11.3

17.1.1
17

6.2
11.2

5.14
6.8
10.8
16.3
17.3.4
16.4
15.7



Nominal flow-rate
Non-dimensional [relative] velocity, v*
Normal distribution
Nozzle
Number of degrees of freedom, v
nutating flowmeter; fluidic flowmeter
o
Orifice; Throat
Orifice-and-plug meter
Orifice plate
Outlier
Output signal
P
passing unregistered gas (PUG)
Peripheral flow-rate
Phase-shift meter
Piezometer ring
Piston prover
Pitot static tube
Pitot tube
Points of mean axial fluid velocity
Population

Pressure loss (caused by a primary
device)

Pressure ratio, 7
Pressure tappings; pressure taps
Primary device

Primary device (of a differential pressure
device)

Primary device (Of an electromagnetic
meter)

Primary device (of an ultrasonic
flowmeter)

Propeller-type current-meter

Protective device

Pulsating flow of mean constant flow-rate
Q

Quarter-circle orifice plate; Quadrant-
edge orifice plate

Quadrature voltage

Quarter-circle orifice plate; Quadrant-
edge orifice
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Lwu lvgng danh nghia 6.11
Van tbc (twong dbi) khéng thé nguyén, v* 4.8
Phan bb chuan 5.13

Voi phun 7.10
Sé bac ty do, v 5.7
Lwu lwong ké dao déng 13.1

L6 tiét lwu; cb do 7.3
Lwu lwong ké kiéu 16 tAm tiét lwu-va-nat 14.4
Tam tiét lvu 7.9
Gia tri bat thwong 5.17
Tin hiéu dau ra 6.5
Khi khéng do duwoc (PUG) 17.1.7
Lwu lwgng bién 9.3
Lwu lwong ké kiéu dich pha 15.10
Vvong lay ap 7.6
Thiét bi chuan kiéu piston 12.6
Ong Pitot tinh 9.9.1
Ong Pitot 9.9
Diém van tdc lwu chat doc truc trung binh 9.2
Téng thé 5.4
Tén that ap suét (do thiét bi so cip gay ra) 6.13
Tisb ap suét, 7 7.14
L6 14y ap, voi lay ap 7.5
Thiét bi so cap 6.3
Thiét bi so' cap (cla thiét bi chénh ap) 7.2
Thiét bi so’ cap (cla lwu lwong ké dién tir) 11.1.1
Thiét bi so’ cap (ctia mdt luu lwong ké siéu am) 15.2
DPdng hd do dong kiéu canh quat 9.5
Thiét bi bao vé 17.1.6
dong dao dong cla lwu lwgng trung binh khéng dbi: 4.23

Tam tiét lvu mot phan tw vong; Tam tiét lwu canh  7.9.2.3
goc phan tw

Pién &p léch pha 90° 11.5.3

Tam tiét lvu mot phan tw vong; Tam tiét lvu canh  7.9.2.3
goc phan tw
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R
Random error
Random uncertainty, U, ()
Ratio of the specific heat capacities, y
Real gas critical flow coefficient, C,
Reference signal
Regression
Regular velocity distribution
Non-dimensional [relative] velocity, v*
residual standard deviation, sg
Residual variance, sg”
Reynolds number, Re
Ring balance
“rotary” displacement meter
Rotary meter

S
Sample
Sample size, n
Sampling cross-section [Station]
Secondary device

Secondary device (of an electromagnetic
flow-meter)

Segmental orifice plate
Self-compensating propeller

Sensitivity [influence] coefficient, 6.

Shunt meter

Sing around method

Single-jet meter; Multiple-jet meter
Single-path diagonal-beam meter
Float; Sinker

soap-film burette

Sonic nozzle

Sonic [critical] Venturi nozzle

Spin test (of a current-meter)
Spring-loaded variable-head meter
Spurious errors

Square-edged orifice plate
Stagnation pressure

Standard error of estimate, sg
Static gauging

Static pressure
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Sai s ngau nhién

Do khéng ddm bao do ngau nhién, U, )
Ti sb nhiét dung riéng, y

Hé sb dong téi han khi thuc, C,

Tin hiéu quy chiéu

Hoi quy

Phan bd van toc déu

Van tbc (twong dbi) khéng thir nguyén, v*
Do léch chuan dw, sg

Phwong sai dw, sg?

S6 Reynolds

Thiét bi kiéu can bang dang vong

DPéng hé thé tich kiéu r6 to

DPéng hd rd to

Mau

C& mau, n

Mét c&t ngang &y méu [vi tri]
Thiét bi thir cap

Thiét bi thir cap (cha lwu lwong ké dién tw)

Tam tiét lwu vién phan
Canh quat tw bu
Hé sb nhay (dnh hwdng), 6,

DPdng hé kiéu Shunt

Canh trwéc

DPéng hé don tia; Péng ho da tia

Lwu lwong ké kiéu tia chéo don tuyén
Vat ndi, vat chim

Ong nhd giot mang xa phong

Voi phun &m

Voi phun Venturi &m [t&i han]

Th& nghiém quay (ctia déng hd do dong)
Lwu lwong ké kiéu 16 xo ap suat bién dbi
Sai sb gia

TAm tiét lwu canh vudng

Ap suét tré

Sai sb tiéu chuan cta wéc lwong, sk

Do muc tinh

Ap suét tinh

5.19
5.26.1
4.31
8.3
11.5.5
5.15
4.3.2
4.8
5.9.2
5.10.1
4.15
12.10
17.2.1
17.5.2

5.5
5.5.1
10.6
6.4
11.1.2

7.94
9.6
5.2

17.1.8
15.13
17.3.4
15.6
14.9
12.9
8.5
8.6
9.7
14.7
5.18
7.9.2.1
4.14
5.22
12.2.1
4.11



Static pressure tapping
Static weighing

Stationary array

Steady flow

Straight length

Strouhal number, Sr
Student’s t distribution
Swirl angle, 6

Swirling flow

Swirl reducer

Systematic error
Systematic uncertainty, Us
Sensitivity [influence] coefficient, 6

T
Thin orifice plate
Orifice; Throat

Time-of-flight ultrasonic meter; Transit
time meter

Time of passage of the tracer cloud
Toroidal throat Venturi nozzle
Total pressure

Total pressure Pitot tube

Total pressure tapping

Traceability

Tracer methods

Transition flow

Transitional flow-rate

Time-of-flight ultrasonic meter; Transit
time meter

Transit time method
True value
Truncated Venturi tube
Turbine flowmeter
Turbine meter
Turbulent flow

U
Ultrasonic flowmeter
Ultrasonic methods
Ultrasonic transducer
Uncertainty, U()

Universal head loss coefficient, 1

TCVN 8112 : 2009

L6 I4y ap tinh 9.10
Can tinh 12.1.1
Mang do cb dinh 9.13
Dong chay 6n dinh 4.22
Poan éng thang 6.16
S Strouhal 417
Phan b t Student 5.25
Goc xoay, 6 4.6
Dong chay xoay 4.5
Thiét bj giam xody 6.19
Sai sb hé thdng 5.20
Do khéng ddm bao do hé théng, Us 5.26.2
Hé sb nhay (dnh hwdng), 6, 5.2
Tam tiét lwu méng 7.9.1
L6 tiét lwu; C6 do 7.3
Lwu lwgng ké siéu am thoi gian truyén; Luu 15.8
lwong ké thoi gian di qua

Thoi gian din qua cla vét chat danh dau 10.9
Voi phun Venturi ¢b do hinh xuyén 8.6.1
Ap suét toan phan 413
Ong Pitot ap suét toan phan 9.9.2
L& lay ap toan phan 9.11
Tinh lién két chuan 5.12.1.1
Phwong phap danh dau 10
Dong chay chuyén tiép 4.28
Lwu lwgng chuyén tiép 6.10
Lwu lvong ké siéu am thoi gian chiéu, lvu lvong 15.8
ké thoi gian di qua

Phwong phap thoi gian di qua 10.2
Gia tri thue 5.6
Ong Venturi cyt 7.11.3
Lwu lwong ké tube bin 16.5
DPdng hé turbine 17.5.1
Dong chay rbi 4.26
Lwu lwong ké siéu am 15.1
Cac phuong phap siéu am 15
B& chuyén dbi siéu am 15.3
Do khéng dam bao do, U() 5.26
Hé sbé ton that ap suét doc duwong 4.20
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Unsteady flow
Vv
Variable-area methods
Variable-head meter
Velocity-area methods
Velocity distribution
“velocity” meter
Velocity of approach factor, E
Vena contracta pressure tappings
Vent holes
Venturi nozzle
Venturi tube
Volume flow
Vollume flow-rate, q,
“volumetric” meter
Volumetric method
Vortex flowmeter
Vortex precession meter
Vortex-shedding meter
w
Wake oscillator
Wall (pressure) tapping
Water meters
Weighing method

Arithmetic weighted mean, X ; Weighted

average, x,,

Weight of measurement, w;
Wet gas meter
Woltmann meter
Working conditions
Working pressure
Working temperature
Y
Yaw probe

Dong chay khéng 6n dinh

Phuong phap dién tich bién doi

Lwu lwong ké kiéu ap suat bién dbi
Céc phwong phap van téc-dién tich
Phan b van téc

DPdng hd “tbc do”

Hé sb tbc do tiém can , E

L& 14y ap kiéu Vena contracta

L xa khi

Voi phun Venturi

Ong Venturi

Thé tich dong chay

Lwu lwong thé tich, q,

Pbng hd “thé tich”

Phwong phap thé tich

Lwu lwong ké xoay

DPéng hé do kiéu xoay tién déng
ong ho do kiéu tao xoay

Thiét bj do kiéu dao ddng dong dudi
L6 lay ap thanh éng

DPéng hd nwéc

Phwong phap can

Trung binh sb hoc ¢o trong lwong, x,; Trung

binh ¢6 trong s6, X,
Trong sb do, w;
Péng hd khi wot
DPéng hd Wotmann
Diéu kién lam viéc
Ap suét lam viéc
Nhiét dé lam viéc

DPau do hwéng
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4.24

14
14.2

4.3
17.3.2
7.16
7.5.3
6.23
7.11.2
7.11
17.1.2
41.2
17.3.1
12.2
13.2
13.2.2
13.2.1

13.3
6.21
17.3
121
5.11.1

5.11
17.4.2
17.3.3

6.14
6.14.2
6.14.1

9.8



