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Pong ho chuan do khi - Quy trinh hiéu chuan

Gas flow master meter — Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thuat nay quy dinh quy trinh hiéu chuan cho cac dong hd chuan do khi c6
cap chinh x4c 0,2; 0,3 va 0,5 dung dé kiém dinh dong ho do khi.

2 Giai thich tir ngir

Trong vin ban nay, cac tir ngit dudi day duoc hiéu nhu sau:

2.1 Pong ho chuan do khi (sau day goi tat 1a dong ho) 1a dong ho do khi ¢d cap chinh
xéac: 0,2; 0,3 va 0,5 hoat dong theo nguyén ly thé tich hodc khéi luong.

2.2 Chuan luu luong khi 13 hé thong thiét bi chuan c6 chi thi khdi lugng hodc thé tich
ctia chat khi tai diéu kién tiéu chuan.

2.3 Piéu kién tiéu chuan (PKTC) 1a diéu kién ma tai d6 co ap suét tiéu chuan (Po =
101,325 kPa), nhiét do tiéu chuan (To = 293,15 K).

2.4 DPKDPBD: P khong dam bao do twong ddi.

2.5 ACC: Cép chinh x4c.

2.6 RES: Gia tri 6 chia nho nhat ctua dong hd

2.7 MF: Hé s6 hiéu chuéin cua dong hd

2.8 AMF: Chénh léch cua hai hé s6 hiéu chuan tai 2 diém luu luong lién tiép.

3 Cac phép hiéu chuin
Phai 1an luot tién hanh cac phép hi¢u chuan ghi trong Bang 1.

Bdng 1
T Tén phép hiéu chuin Theo diéu, muc ciia quy trinh
1 | Kiém tra bén ngoai 7.1
2 | Kiém tra k¥ thuat 7.2
3 Kiém tra do luong 7.3

4 Phwong tién hiéu chuén

Céc phuong tién dung dé hiéu chuin duoc néu trong Bang 2.
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Bang 2
A ‘A Ap dung theo
TT :I'en p!l u’f)ing tlgg Pic trung ky thuit do lwdng co ban |diéu muc ciia
dung dé hi¢u chuan N
quy trinh
1 | Chuén do lwong
Pham vi do phu hop véi dong hd
Phai ¢6 chi thi thé tich tong tai dicu kién
tiéu chuan hodc khoi luong khi qua
i chuan
1.1 | Chuan huu luong khi | Hg pBP phai thoa mén yéu cu sau day: 73
e <0,1 % véi déng hd cap chinh xac 0,2
e <0,15 % véi dong hd cap chinh xac 0,3
e <0,2 % véi déng hod cap chinh xac 0,5
Pham vi do: phu hop pham vi hoat dong
1.2 | Apké cua dong ho 7.3
DKDbBD < 0,04 %
Pham vi do: (0 + 50) °C;
1.3 | Nhiét ké Gia tri do chia: < 0,1°C 7.3
DKbBbD <0,1 °C
2 | Phuong tién do khac
a1 Pham vi do: (0 + 50) °C
2.1 | Nhietke Sai s6 16n nhét: + 1 °C >
X X Pham vi do: (20 + 95) %RH
22 | Amke Sai s6 16n nhét: +5 %RH >
Pham vi do: (96 + 106) kPa
23 | Baromet Sai s6 1on nhét: + 1 kPa >

5 Diéu kién hi¢u chuan

Khi tién hanh hi¢u chuan, phai ddm bao céc dicu kién sau day:

5.1 bia diém lam viéc phai sach s€, thodng mat, khong c6 chat an mon hoa hoc, khong
cO cac nguon gay bién doi 16n vé nhiét moéi trudong va nhiét dd chat khi hiéu chuan,
khong gay rung dong trong qua trinh lam viéc.

5.2 Pong hd chuan phai duogc lap dit vao hé thong theo dang tai liéu hudng dan cia nha
san xuét. Cac gioang dém khong dugc 1an vao phan trong ctia dng dan.

5.3 DPoan ong thang phia trudc va phia sau cia dong hd chuan phai c6 chiéu dai khong
nho hon cic gia tri quy dinh trong tai liéu huéng dan ctia nha san xuit va phai co cling
duong kinh danh dinh véi dong hd chuan.

5.4 Qua trinh hiéu chuan phai dugc tién hanh ¢ diéu kién méi trudng:
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- Nhiét 3o méi truong trong pham vi (20 + 30) °C. Sy thay ddi ctia nhiét d6 moi truong
khong dugc vuot qua + 2 °C trong qua trinh hiéu chuan.

- Ap suit khi quyén phai ndm trong pham vi (96 + 108) kPa. Sy thay ddi cua 4p suat khi
quyén khong dugc vuot qué + 1 kPa trong qua trinh hiéu chuén.

- P am khong khi phai ndm trong pham vi (40 + 85) %RH. Su thay d6i ctia d6 4m
khong khi khong dugc vuot qua + 5 %RH trong qua trinh hiéu chuan.

5.5 Chét khi dung dé hiéu chuan 1a khong khi kho c6 d6 4m nho hon 40 % trir khi nha
san xuat c6 qui dinh vé loai chét khi sir dung cho dong ho. Chét khi hiéu chuan phai
dugc 1am sach, tich 4m bang may hut am chuyén dung va 6n dinh nhiét do trude khi
dua vao hé thong hiéu chuan.

6 Chuan bi hi¢u chuin

Trude khi tién hanh hiéu chuan phai thuc hién cong viée sau:

- Phuong tién can hiéu chuén va cac phuong ti¢n hiéu chuan phai duogc 6n dinh nhiét 46
khéng it hon 4 h trong khoang (20 + 30) °C.

- Van hanh dong hd tai luu lugng 16n nhat tdi thiéu 3 1an.

7 Tién hanh hi¢u chuan

7.1 Kiém tra bén ngoai
Phai kiém tra bén ngoai theo cac yéu cau sau day:
- Trén v6 ddng hd phai thé hién cac thong sd sau:
+ Nhan hi¢u hodc tén thuong mai cua nha san Xuat;
+ SO va nam ché tao;
+ Luu lugng 16n nhét, Qmax;
+ Luu luong nho nhat, Qmin;
+ Ap suat lam viéc;
+ Nhiét d6 lam viéc.
- Pong hd phai ¢6 b chi thi thé tich hodc khdi lwong do dugc.
7.2 Kiém tra k¥ thuét
Phai kiém tra k¥ thuat theo cac yéu cau sau day:

- Van hanh bom va m& hé théng van dé chit khi chay qua dong hd vao hé thdng chuan
lwu lwong trong vong 90 s tai luu lwong 16n nhat.

- H¢ thong cong ngh¢ phai dam bao cac yéu cau sau:

+ C6 kha nang cung cip lién tuc chat khi;
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+ Khi khong bi 10 ri va chay hoan toan vao h¢ thong chuan;

+ C6 kha nang diéu chinh luu luong trong pham vi luu luong cia ddng ho, do
6n dinh luu luong khong thay doi qua 0,5 %.
+ C6 kha nang diéu chinh ap suét va nhiét do trong pham vi hoat dong cta déng

hd, d6 6n dinh ap suit hay nhiét d6 khong thay d6i qua 0,1 % gia tri hoat dong.

7.3 Kiém tra do lwong
Pong ho dugce kiém tra do luong theo trinh ty ndi dung, phuong phap va yéu cau sau:
7.3.1 Quy dinh chung

- Trude khi bit dau kiém dinh, déng hd phai dugc van hanh thir & luu lugng 16n nhat
v6i luong khi chay qua ddng ho 16n hon 3000 1an RES.

Luong khi hiéu chuan ti thiéu tai cac diém luu luong khi xac dinh sai ) khong nho
hon 500 1an R.E.S. Bdi voi phép xéac dinh sai s6 tai Qmin 6 thé giam thé tich khi hiéu
chuan, nhung khong duoc nho hon 100 lan R.E.S/A.C.C.

-Thoi gian thuc hién mdi phép do khong nhé hon thdi gian do nho nhat cho phép cua
chuan. Trong trudng hop khong c6 quy dinh vé thoi gian nho nhét cho phép thi thoi gian
thuc hién mdi phép do khong nhé hon 90 s.

- Pdng hd phai dugc hiéu chuan it nhat tai 3 diém luu luong sau: (0,9 + 1)Qmax,
(0,45 < 0,55)Qmax, (1 + 1,1)Qmin, tai mdi diém thuc hién do it nhat 5 1an.

7.3.2 Qua trinh do

Tai mdi luu lugng kiém tra, tién hanh qua trinh do nhu sau:

Buée 1: Piéu chinh luu lugng can hiéu chuin qua van xa;

Budc 2: Chuyén hé théng chuan vé trang thai bat dau;

Budc 3: Chuyén dong luu luong cho chit khi chay qua ddng hd vao hé théng chuén;

Budc 4: V&i dong hd kiéu thé tich, trong sudt qué trinh do phai doc téi thiéu 3 gid tri ap
suat Pi (kPa) va nhiét d6 Ti (K) tai ddng ho, voi i (i > 3) 1a s6 1an doc trong khoang thoi
gian nay;

Budc 5: Pong van va xac dinh gia tri luong chi thi trén hé thong chuan M. (kg) hoic Ve
tai dong ho My (kg) hodc Vy;

Budc 6: Lap lai it nhét 5 1an céc bude tir 2 dén 5.

Céc gia tri do dugc ghi vao bién ban ¢ phu luc 1.
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7.3.3 Tinh todn hé sé hiéu chuin MF

Hé sb hiéu chudn MF dugc xé4c dinh tai nhiéu diém luu luong. Tai moi diém luu luong
dugc tinh bang gia trj trung binh hé sé hiéu chuan cua céc 1an do (j) tai diém luu luong
do.

2 MF,
MF =12 )
n

Trong do:
MF; . Hé s6 hiéu chuan ctia mdi 1an do j tai diém luu lugng (j > 5);

n: s 1an do;
MF;j dugc tinh toan nhu sau:
Véi dong ho chi thi kiéu thé tich:
e - Vare _ Vae 101325

' Ve P T 29315
I:)TC

ch,TC Z
V,

i

Z_:) )

_o|| |

dj

—

J

Trong do:

V¢ Tc: Chi thi thé tich khi 1an do thit j ciia hé théng chuéan tai PKTC, [L];

Vg : Chi thi thé tich 1an do thu j trén dong hd, [L];

Z,,Z, - Hé s nén ctia chat khi ¢ diéu kién do thr j va tai diéu kién tiéu chuan, duoc
xac dinh theo “P5.4-V05.G-04- Xac dinh khdi luong riéng cua khong khi kho” hoac
theo tai liéu “Gas property Equations for NIST Fluid Flow Gas Flow Measurement
Calibration services, Jonh D.Wright”, chung dugc coi bang 1 néu ap suét cua tai dong
h6 khong 16n hon 300 kPa;

T;: Nhiét do trung binh tai ddng ho trong thoi gian hiéu chuén cua 1an do tht j duoc
xac dinh theo cong thirc, [K];

T=2 3)

P Ap suat trung binh tai dong ho trong thoi gian hig¢u chuan cia lan thir j duge xac
dinh theo cong thire, [kPa].

>
p-2 (4)

Ny
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Trong dé: ng: s6 1an doc gi tri nhiét do, ap suit.

Véi dong ho do chi thi khéi lwong:
M.
MF =—= ®)
M,
Trong do:
Mcj: Chi thi khéi lwong khi 14n do thir j ciia hé théng chuan, [kg];

Myg; : Chi thi khdi luong 1an do thit j trén dong ho, [Kg].

8 Udc lwgng d§ khong dam bio do

Do khong dam bao cta toan bo qua trinh xac dinh hé ) déng ho chuan duoc dua trén
su phan tich cac ngudn gy nén sai s6 chu yéu 13 cac ngudn c6 tinh chit ngdu nhién cia
cac phép do va tinh toan trung gian. Cac d6 khong dam bao thanh phan duoc xéac dinh,
tong hop thanh do khong dam bao tong hop gin véi gia tri trung binh ciia hé s6 dong hd
chuan va cudi cing thong bao dudi dang do khong dam bao do mé rong véi xac suit tin
cay P =95 %.

8.1 M0 hinh tinh toan

M hinh tinh toan cta hé sb hiéu chuin MF cua déng ho chuin duge trién khai tir cong
thire (2) cho ddng hd chuan kiéu thé tich va cong thirc (5) cho dong hd chuén kiéu khi
luong.

8.2 Cac thanh phin PKPBD
8.2.1 DPKDBD cua chuén, Ueh [%] duogc 14y tir gidy chimg nhan hiéu chuin cua chuan.

8.2.2 DPKDBD do 4anh huéng ctia dd phan giai, Upg [%], duoc xac dinh theo hudng dan
tai Muc 1, Phu luc 2.

8.2.3 DPKDBD cuia phép do nhiét d, ur [%] duoc xac dinh theo huéng dan tai Muc 2,
Phu luc 2.

8.2.4 PKDBD cua phép do 4p suit trung binh, up [%], duoc xac dinh theo huéng dan
tai Muc 3, Phu luc 2.

8.2.5 DKDBD cuia phép xéac dinh ty s6 hé sb nén, uz [%], duoc xac dinh theo hudng dan
tai Muc 4, Phu luc 2.

8.2.6 DPKDBD loai A, ua [%] duoc xac dinh theo huéng dan tai Muc 5, Phy luc 2.
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8.3 P khong dam bao chuén téng hop, uc

DKPBD chuan tong hop twong ddi ctia hé s6 dong ho chi thi thé tich xac dinh cho mdi
diém luu luong hi¢u chuan duoc tinh theo cong thuec:

Ue =\/ufh+u§g+u$+u,§+u§+u,§ (6)

DKDBD tdng hop tuong d6i ciia hé s ddng ho chi thi khéi lwong xac dinh cho mdi
diém luu luong hi¢u chuan duoc tinh theo cong thiec:

Ue =«/ufh +uf)g +U; (7)

8.4 Do khong dam biao do mé rong, U

D6 khong dam bao do mo rong duge xac dinh cho mdi luu luong kiém tra theo cong
thure:

U=k “Ue (8)
Trong dé: U: Bo khong dam bao do mo rong, [%];

k: hé sb phu, k = 2 Gmg voi x4c sut tin cay xap xi 95 %.

9 Xir ly chung
9.1 Pong ho chuan do khi sau khi hiéu chuan néu théa min yéu cau trong Bang 3 thi
duogc cap chimg chi hiéu chuan (tem hiéu chuén, gidy chting nhan hiéu chuén,...) theo

quy dinh.
Bdng 3
] 3 Cip chinh xac
Keét qua hi¢u chuan
0,2 0,3 0,5
AMF <0,00075 <0,001 <0,002
U <0,15% <0,2 %. <0,3%

9.2 Pong hd chuan do khi sau khi hiéu chun néu ¢d U hoic AMF vuot qué gié tri trong
muc 9.1 thi khong cip chimg chi hiéu chudn méi va xéa dau hiéu chuan cii (néu co).

9.3 Chu ky hiéu chuan ctia dong ho chuan do khi la 12 thang.



Tén co quan hi¢u chuan

Kiéu:

bac trung k¥ thuat:
Co s¢ sur dung:
S6 phiéu nhan mau:
Phuong phap thuc hién:

Chuan, thiét bi chinh duoc st dung:

BIEN BAN HIEU CHUAN

Phu luc 1

] T
T
______________________________________________________________________ Nam san xuat:
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' NGAY: o
_________________________ °C  Apsultlmviée .

Nhiét do lam viéc:
Ngay thuc hién
Dia diém thuc hién:

KET QUA HIEU CHUAN

1. Kiém tra bén ngoai: [ ] Dat [ ] Khong dat
2. Kiém tra ky thuit: [ ] Dat [ ] Khong dat
3. Kiém tra do luong:
Vi dong ho kiéu thé tich:
Luu Tai dong ho Tai chuan
lwgng R : Z . .
hi¢u Nhiét do, Ti Ap suat, Pj Luong khi Luong khi
chuin (K) (kPa) Vi (L) Vgtc (L)

10




Vi dong hoé kiéu khoi lwong:

Luu lwgng Tai dong hd Tai chuin
hi¢u chuan Khdi lwgng My (kg) Khéi luong My (Kg)

4 Két luan:

Nguwoi soat lai Nguwoi thuc hién
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Phu luc 2

HUONG DAN XAC PINH CAC THANH PHAN PKDPBD
1 PKDBD do dnh huéng cia dg phan giai, upg

a
u, =—-=>".100% (1)
243y,

Trong dé: apg: PO phan giai cua déng ho, [L hodc kg];
Déi v6i dong hd ¢6 bd phan chi thi kiéu thang do, d6 phan giai duoc xac dinh theo cong

thuc:

a = read (2)

Trong do:
aread: kha nang phan biét cia mat ngudi, mm;
d: Gia tri do chia cua thang do, [L hoac kg];

la: Chiéu dai do chia cta thang do, mm;

Truong hop sir dung cac thiét bi ting kha nang doc nhu kinh lap, .v.v. thi kha niang phan
biét ctia mat nguodi aread = 0,5 mm; trong truong hop dung mat binh thudng aread = 1 mm.

Déi voi dong hd dién tir thi apg = d.
2 PKPBD nhiét @9 trung binh tai dong ho
Do khong dam bao khi do nhiét do T duoc xac dinh theo cong thic:

My

d2 Z(rl _'F)Z
u_? Sl SN S
12 n,-(n,-1
u. = — -100 % (3)

Trong do:

U; : 36 khong dam bao do cua thiét bi do nhiét do khi, Iy tir gidy chimg nhan thiét bi
do nhiét do, [K];

d, : do phan giai cua thiét bi do nhiét do khi, [K];

3 DPKDBD ciia phép do ap suit khi trung binh tai dong ho
Do khong dam bao khi do ap suat P duoc xac dinh theo cong thirc:

My

. 2, (R-P)y
U+ 2l
12 n,-(n, -1

: 5 1100 % (4)
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Trong do:

U, : d6 khong dam bao do cua thiét bi do 4p suét khi, 14y tir gidy chimg nhan thiét bi
do ap suat, [kPa];

dp : 6 phén giai cta thiét bi do ap suat khi, [kPa].

4 PKDBD ciia phép danh gia h¢ so nén ciia chit khi Z;
Hé sb nén cia ghét khi tai diéu kién ap suét va nhiét do hiéu chuan duogc tinh toan theo
vong 1ap véi khoéi luong riéng phan tir gam chat khi theo cong thirc sau:
Z=1+B-p,+C-p? (5)
Trong do:
B: hé s thuc nghiém phu thudc vao chit khi str dung, [cm®/mol];
C: hé s6 thuc nghiém phu thudc vao chat khi st dung, [cm3/mol?];
pn: khoi lwong riéng phan tr gam ciia chat khi, [mol/cmd].
B R-TB Z10

Py (6)

DKPBD khi xac dinh hé s6 nén cta chat khi duoc tong hop tir cac ngudn sau:

- PKDBD khi x4c dinh hé s6 nén theo cong thirc (5);

- bPKDBD ctia ban than cong thuec (5).
Theo tai lidu cong bd ciia NIST thi PKDBP cuia cong thirc (5) vao khoang 1-104. Qua
tinh toan thi PKDBD khi xac dinh hé s nén theo cong thirc (5) vao khoang 1-10° rat nho
so v&1 DPKDBD cua cong thuc (5). Vi vy, ta co thé coi DPKDBD khi xac dinh hé s6 nén
cta chat khi 1a 1-10,

5 DPKDBD loai A ciia dong hd, ua

> (MF,—MF )
u, =4/-2
*\ n-(n-1)-MF?

1100 % @)

Trong d6: MF;: hé sb hiéu chuan MF ctia dong hd tai 1an do thi j.
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