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VAN BAN KY THUAT PO LUONG VIET NAM PLVN 309 : 2016

Chuan dung tich khi kiéu chuéng - Quy trinh hiéu chuan

Bell prover standard — Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thuat nay quy dinh quy trinh hiéu chuan cho cac chuan dung tich khi kiéu
chudng c6 d6 khong dam bao do 0,1 %, 0,2 %, 0,5 % dung dé kiém dinh déng hd do
khi ¢ cap chinh xac >0,3.

2 Giai thich tir ngir

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

2.1 Chuan luu lugng khi kiéu chudng 1a hé théng do dém thé tich khi chay vao hé
thng, trong d6 thé tich khi dugc xac dinh boi khoang khéng gian thay doi do sy dich
chuyén ctia chudng khi (bao gdm cac chi tiét tir van 1 dén 2 hinh 1).
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2.2 Chudng khi 1a thiét bj dua ra dugc d6 thay do6i cua thé tich twong Ung v6i mot
pham vi dich chuyén nhét dinh - Vi tri bat dau 1a vi tri cia hé thdng chuan ma tai d6
bét dau qua trinh thu nhap dit liéu khi nap vao chudng khi (hay khi xa tir chudng khi).

2.3 Vi tri bit dau 1a vi tri cia hé théng chuin ma tai d6 bat dau qua trinh thu nhap dir
li¢u khi nap vao chudng khi (hay khi xa tir chudng khi).

2.4 Vi tri két thuc 13 vi tri caa hé théng chuén ma tai d6 két thic qua trinh thu nhap dir
li¢u khi nap vao chudng khi (hay khi xa tir chuéng khi).

2.5 Dién tich lam viéc (S, m?) 1a dién tich bén trong phan hinh tru ctia chuéng khi.

2.6 b6 dich chuyén (Ls, m) 1a khoang cach ma chuong khi dich chuyén duoc tur vi tri
bat dau dén vi tri két thic.

2.7 Thé tich chira ban dau (V, L) 1a thé tich bén trong ctia hé théng dugc giéi han tir
chudng khi dén thiét bi do luu luong tai vi tri bt dau.

2.8 Thé tich kiém soat (V¢, L) 1a thé tich bén trong chudng khi dugc kiém soat bang
dién tich lam viéc va do dich chuyén cua chuong khi.

2.9 UCC: Gia tri thir nguyén cua d§ khong dam bao do.
2.10 bKDBD: D¢ khong dam bao do.

3 Cac phép hiéu chuin
Phai 1an luot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bing 1
TT Tén phép hiéu chuin Theo diéu, muc ciia quy trinh
1 Kiém tra bén ngoai 7.1
2 | Kiém tra ky thuit 7.2
3 Kiém tra do lwong 7.3
3.1 | Kiém tra d¢ kin 7.31
3.2 | Xac dinh thé tich do cua chudng khi 7.3.2
3.2.1 | Xé&c dinh duong kinh ctia chuéng khi 7321
3.2.2 | Xac dinh dién tich lam viéc cua chuong khi 7.3.2.2
3.2.3 | Xéc dinh thé tich khi vao chudng khi 7.3.2.3

4 Phwong tién hiéu chuan

Céc phuong tién dung dé hiéu chuan duoc néu trong bang 2.
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Bang 2
Tén phwong ti¢n dung dé | Dic trung k§ thuat do lwong A.I; dung th? 0
TT o P . diéu muc cua
hiéu chuan co ban ‘.
) guy trinh
1 | Chuén do lwong
1.1 | Thudce Pitape do chu vi Gia tr1 do chia 0,1 mm 7.3
Thude do hanh trinh dich | Pham vi do phu hop pham vi
1.2 | chuyén dich chuyén cua chuong 7.3
DKDBD < 0,01 mm
1.3 | Thiét bi do day ton Gia tri d6 chia 0,01 mm 7.3
2 | Phuwong tién do
Thudc cap Gia tri do chia 0,05 mm 7.3
3 | Phuong tién do phu
. Ph i do: (0 +50)°C
3.1 | Nhiét ké am vi do: (0= 30) 5
Sai sO l6n nhat: £1 °C
. p (20 + 95) %RH
32 | Amke Sai s6 16n nhét: 5 %RH >
Ph i do: +106) kP
3.3 | Baromet am vido (,96 06) kPa 5
Sai s0 16n nhat: + 1 kPa

5 Picu kién hiéu chuan

Khi tién hanh hiéu chuan, phai dam bao cac diéu kién moi trudng sau day:

- bia diém lam viéc phai sach s&, thodng mat.

- Nhiét do: (20 + 30) °C. Su thay d6i ctia nhiét d6 khong vuot qua + 2 °C.

- Ap suat: (96 + 108) kPa. Sy thay dbi cua ap suat khdng vuot qua + 1 kPa.

- D6 4m khong khi: (40 + 85) %RH. Sy thay d6i ctia d6 am khong vuot qua + 5 %RH.

6 Chuan bj hi¢u chuan
Truéc khi tién hanh hiéu chuin phai thuc hién cong viéc sau:

- Phuong tién can hiéu chuén va cac phuong tién hi¢u chuin phai duogc on dinh nhiét
do khong it hon 12 gio trong khoang (20 + 30) °C.

- Bao dudng, tra ddu md& cac truc din hudng, truc d& pu ly cua chuan luu lwong khi
kiéu chuong.

- V¢ sinh, lau chui sach s€ chuong khi.

- Véan hanh chuan luu luong khi kiéu chudng tai lwu lwong 16n nhét tbi thiéu 3 1an.
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7 Tién hanh hiéu chuin

7.1 Kiém tra bén ngoai
Phai kiém tra bén ngoai theo cac yéu cau sau day:

- Mbi chuan dung tich khi kiéu chudng phai c6 cac thong sb sau dugc thé hién trén
nhan mac:

+ Nhan hi¢u hodc tén thuong mai cua nha san Xuét;
+ S va nam ché tao;
+ Luu lugng 16n nhét, Qmax;
+ Luu luong nhé nhat, Qmin-
- Mbi chuan dung tich khi kiéu chudng phai cé cac tai liéu cung cip cac thong tin sau:

+ Mot ban mé ta chuan dung tich khi kiéu chuéng gdm c6 dic tinh ky thuat va
nguyén ly hoat dong;

+ Mot ban vé& gidi thiéu tong quan chuan dung tich khi kiéu chuong: so do khdi, so
do két noi;

+ Mot ban v& md ta kich thudc hinh hoc chiém chd ctia chuan dung tich khi kiéu
chuéng;

+ Huéng dan van hanh, bao dudng.
- L6p vo ngoai clia qua chudng chudn phai nhin, bong, dong déu, khong bi cao xudc.

- Truc din huéng cta chuin dung tich khi kiéu chudng phai nhin, bong, khong bi cao
xudc.

- Chuan dung tich khi kiéu chudng trong qua trinh van hanh khéng phat ra tiéng dong
la va khong c6 hién tugng gian doan 10 rét.

- Chat 1ong dung l1am kin chudng khi khong duoc 10 ri ra ngoai.
- Céc dau ghép ndi voi céac thiét bi khac phai theo dang tiéu chuan.
- Pon vi do luong ctia chuin dung tich khi kiéu chuéng 12 L va L/h.

- Chuan dung tich khi kiéu chudng phai c6 bd chi thi thé tich do duogc, luu luong dang
van hanh.

- Chuan dung tich khi kiéu chudng phai c6 bo chi thi nhiét d6 va ap suit trong qua
chuong chuan.

7.2 Kiém tra k¥ thuét

Phai kiém tra k¥ thuat theo cac yéu cau sau day:

Chuan dung tich khi kiéu chudng phai c¢6 céc thiét bi do nhiét do, 4p suat va thoi gian.
Céc thiét bj do nay phai dugc hiéu chuin béi cac phong hiéu chuan c6 ning luc trude
khong qua 3 thang va thoa min cac yéu cau sau:
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- Thiét bj do nhiét do phai c6 pham vi do phu hgp vd1 duge pham vi nhié¢t do lam viéc
ctia chuan dung tich khi kiéu chuong, PKPBP < 0,05 °C;

- Thiét bj do ap suit trong chudng khi phai c6 pham vi do phu hop v6i pham vi 4p
suat 1am viéc ctia chuan dung tich khi kiéu chuéng, DPKDBD < 0,04 %;

- Thiét bi do chiéu dai dich chuyén ctia chudéng khi phai c6 pham vi do phu kin chiéu
dai dich chuyén cua chuong, DPKDBD < 0,1 mm.

7.3 Kiém tra do lwong
Chuan dung tich khi ‘kiéu chuéng duoc kiém tra do ludng theo trinh tu nodi dung,
phuong phéap va yéu cau sau:
7.3.1 Kiém tra d¢ kin
Viéc kiém tra do kin duoc tién hanh theo phuong phap sau:
- Thiét 1ap qua chudng & vi tri cao nhat trong pham vi cia hanh trinh dich chuyén.
- bat lugng tai trong du tao mot ap suét 1én hon 50 mbar trong chudng.
- Poc va ghi lai gia tri vi tri thiét 1ap Hy, mm.,
- Sau t6i thiéu 12 gid doc va ghi lai gia tri moi Hp, mm.
- Tinh d9 10 ri theo cong thuc:

Qr — (Hl — Hz) 'S .1073

fn (1)

Trong do:
Qi borori, L/h;
ti: Thoi gian do, h;
S: Dién tich lam viéc ctia chuodng, m-.
Chuan dung tich khi kiéu chudng phai dam bao do ro ri khong vugt qua cac gia tri toi
han. Gia tri t&1 han 1a gid tri nhé hon trong hai gia tri sau:
- 0,05 % luu lugng nho nhat;
- 0,00001 m*/h.

7.3.2 Xdc dinh thé tich do ciia chuéng khi

7.3.2.1 Xéc dinh duong kinh ctia chudng khi
Puong kinh ctia chudng khi (D, m) duge xac dinh theo cong thuc (tinh trung binh):
C

D=—-2-Ic (2)

Trong do:
C: Chu vi ngoai cua chuong khi, m;
Ic: B day thanh ton, m.
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a) Xac dinh chu vi ngoai chudng khi

Chia chudng khi thanh n cao d6 theo sudt chiéu cao chudng (L), n khong nho hon 10.
Str dung thuéce Pitape do chu vi cua chuong khi.

Chu vi ngoai ctia chudng khi dugc xac dinh theo cong thire:

>c
i=1

C=- @)

n
Trong do: Ci: chu vi tai cao d¢ thtr i, mm
b) Xéc dinh do day thanh ton
Chia chudng khi thanh k duong sinh theo suét dudng tron chuong (C), k > 10.
Str dung thude do do day thanh ton.
D0 day thanh ton duoc xac dinh theo cong thirc:

2!

I 4
” 4)
Trong do: li: Do day thanh ton tai cao d6 thir i, mm
7.3.2.2 Xac dinh dién tich lam viéc cia chudng khi
Dién tich lam viéc cua chuong khi (S, m2) duoc xac dinh theo cong thurc:
n-D?
S= 5
y ©

7.3.2.3 X4ac dinh thé tich khi vao chudng khi
Thé tich khi vao chudng dugce xac dinh it nhét tai 3 diém luwu luong: (0,9 + 1)Qmax,
(0,45 + 0,55)Qmax, (1 + 1,1)Qpin. Tai mdi diém luu lwong thyc hién do it nhat 5
lan.
Tai mdi luu lugng kiém tra, tién hanh qué trinh do nhu sau:
Budc 1: Diéu chinh luu luong can hiéu chuan qua van xa;
Budc 2: Chuyén hé thdng chuan vé trang thai bét dau;
Budc 3: Chuyén dong luu lwong cho chit khi chay vao chudng khi;
Budc 4: Pong van va xac dinh gid tri thé tich khi chi thi trén V4, m*, doc gia tri dich
chuyén ctia chudng khi bang thudc do hanh trinh dich chuyén L, m.
Bude 5: Lap lai it nhat 5 1an céc bude tir 2 dén 4.
Thé tich khi di vao chudng khi (V¢, m®) duge xéac dinh theo cong thirc:
Ve = Vin - Vad + Viewel (6)
Trong do:
V,,: Thé tich bén trong cua chuong khi tai diéu kién nhiét d6 20°C, m?;

V,q: DO dinh udt cua chét long 1€n thanh chudng, m>;

8
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Vieve: DO thay ddi cia muc chat long, m3,
Céc gid tri Vin, Vad » Vievel lan luot dugc xac dinh theo cac muc dudi day:
a) Xac dinh thé tich bén trong ciia chudng khi
Thé tich bén trong ctia chudng khi (Vj,, L) duoc xac dinh theo cong thirc:
Vi, =S-Ls (7)
Trong dé: Ls: d6 dich chuyén cta chudng khi, m.
b) Xac dinh d6 dinh udt
Do dinh w6t ctia chit 10ng 1én thanh chudng (Vag, L) dugc x4c dinh theo cong thirc:
_2x [veL

V,
ad 3 gt

LD (8)

Trong do:

V,4: d6 dinh w6t cta chat long 1€n thanh chudng, L;

v: do nhét dong hoc cua chat long, m?/s;

t: thot gian, s;

g: 13 gia tdc trong trudng, m/s%.

Do nhét dong hoc cua chat 1ong duoc xac dinh tir s6 liéu ctia nha cung cap.
¢) Xéac dinh d6 thay dbi cua myc chat long

Do thay doi ciia muc chat long (Vievel, L) duoc xac dinh theo cong thirc:

n-Dgt)

Viever = Ls - (5, =S¢) = Ls - (C- 1= 4

level —

©)

Trong do:
S;: dién tich chiém chd cta thanh chuong, m;
Sy dién tich chiém chd cua qua doi trong, m?;
Dgt: duong kinh ctia qua doi trong, m.
Puong kinh cua qua doi trong dugc xac dinh theo cong thirc sau:

n

Zdl: D

Dy = — (10)

Trong do:
Dgii: duong kinh ctia qua doi trong do bé'mg thudce cap tai diém th{r i, m;
ng: s6 diém do duong kinh qua ddi trong.
7.3.2.4 Yéu ciu d¢ léch thé tich khi
a) Xac dinh d6 léch tuwong d6i thé tich khi
Do léch twong dbi giira thé tich khi (tai diéu kién tiéu chuin) vao chudng voi thé
tich khi chi thi cia chudng, AV (%) dugc tinh theo cong thirc:
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AV :u.loo
V

c (11)
Trong do:
V,: thé tich khi di vao chubng xac dinh dugc tai BPKTC, m>;

V; : chi thi thé tich trén chuong tai PKTC, m®;

b) Yéu cau d6 léch twong déi thé tich khi
- AV khong duoc vuot qua 2 UCC;
- Sai l¢ch gitra cac lan xac dinh AV khong dugc vuot qua ¥4 UCC.

8 Udc lwgng d9 khong dam bio do

8.1 M6 hinh tinh toan

Mo hinh tinh toan ciia PKDBD duoc trién khai tir cong thirc (6).

8.2 Cac thanh phan PKPBD

8.2.1 PKDBD khi xac dinh thé tich bén trong chudng khi, Uy, (m®) duoc x4c dinh theo
huéng dan tai muc 1, phu luc 2.

8.2.2 bKDBD khi xac dinh d dinh wot, Uy, (m3) duogc xac dinh theo hudng dan tai
muc 2, phu luc 2.

8.2.3 DKPBD khi xc dinh d¢ thay doi ciia myc chat long, u,, (m®) dugc xac dinh
theo huéng dan tai muc 3, phu luc 2.

D) khong dam bio chuén tong hop, uc

Do khong dam bao do chuan tong hop duge xac dinh theo cong thic:

2 2 2
ch - \/uvin + uVad + uVIeveI (12)

Do khong dim bao do mé rong, U

bJ khong dam bao do moé rong duoc xac dinh theo cong thirc:
U=Kk-u.

Trong do: U: Bg khong dam bao do mé rong, %;

k: hé sb phu, k = 2 tmg voi xac suit tin cay xap xi 95 %.

8.3 Yéu cau vé PKPBP

- B6i v6i chuan luu lugng khi kiéu chudng c6 UCC 0,1 thi U < 0,05 %.
- Pi voi chuan luu lugng khi kiéu chuéng c6 UCC 0,2 thi U < 0,1 %.
- Pi voi chuan luu lugng khi kiéu chuéng c6 UCC 0,5 thi U < 0,2 %.

10



DLVN 309 : 2016

9 Xur ly chung

9.1 Chuédn dung tich khi kiéu chuéng sau khi hiéu chuin néu dat cac yéu cau trong
muc 7 va 8 thi duoc cép ching chi hi¢u chuan (tem hi¢u chuan, ddu hiéu chuén, giéy
ching nhén hiéu chuan...) theo quy dinh.

9.2 Chuén dung tich khi kiéu chuéng sau khi hiéu chuan néu khong dat cac yéu cau
trong muc 7 va 8 thi khong cap chimg chi hiéu chuan méi va xéa dau hiéu chuan cii

(néu co).

9.3 Chu ky hiéu chuan cua chuan dung tich khi kiéu chudng 1a 12 thang.

11



. - Phulucl
Tén co quan hiéu chuan BIEN BAN HIEU CHUAN
............................... SO e

Kiéu: So:

Co s¢ sur dung:

S6 phiéu nhan maw: Neay:
Phuong phap thuc hi€n:
Chuan, thiét bi chinh dugc sir dung:
Chat khi st dung dé hiéu chvan:

°C PO aAM: ..vveeveeeee.. % RH; Ap suit: kPa

Nhiét do lam viéc:

Ngay thuc hién
Pia diém thuc hién:

KET QUA HIEU CHUAN

1. Kiém tra bén ngoai: [ ] Dat [ ] Khong dat
2. Kiém tra ky thuit: [ ] bat [ ] Khong dat
3. Kiém tra do luong:
Do 1o ri: Chiéu caobanddu H, = mm
Chiéu cao kétthte H, = mm
Thoi gian ti = h
Do ro ri Q = L/h
B6 phén do dich chuyén chuéng: Use = mm
Aac = mm
Aee = mm
B phan do ap suét khi: Up = %
P T Pa
B phin do nhiét d6 khi: U = K
S K
B0 phan do d am khi: Uh = e %RH
B0 phan do thoi gian: U = %
A = S
t R S

12
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D0 nhét cua chdtlong: v o=
Vmin = 10 m?/s
Vimax = 10 m?/s

3.1 Do chu vi va dj day thanh ton

Chu vi, mm Do day thanh ton, mm

Diém N N A A A A A A
do Lan Lan Lan Lan Lan Lan Lan Lan

1 2 3 4 5 1 2 3 .

01

02

03

04

05

06

07

08

09

10

C,mm= I, mm=

3.2 Po dwong kinh qua déi trong

Piém do Lan1 Lan 2 Dai

01

02

03

04

05

06

07

08

09

10

Dt =

13



3.3 Do thé tich chudng

D.R
So S [ Lim) | tE) | Vi (M) | Vag, (M) | View, (M%) | Vo, (M)
01
02
03
04
05
A K AN
Nguwoi soat lai Nguwoi thuce hién

14



Phu luc 2
HUONG DAN XAC PINH CAC THANH PHAN DPKDBD

1 DKDBD khi xéc dinh thé tich bén trong chudng khi, u,
Tur cong thure (7) ta co:
uy, =\/uﬁs-82+u§-L2S (1)

in

Trong do:
U, : d0 khong dam bao khi do dich chuyén Ls ctia chuong khi, m;

Us: d0 khong dam bao khi do dién tich lam viéc S ctia chuong khi, m?.

2 n-D ?
Us = UD'(TJ (2)

u,3=\/%-u§n+4-ul2 (3)

Ucn 0 khong dam bao khi do chu vi ngoai cua chudng khi, m;
U;: do khong dam bao khi do do day thanh ton, m.
Do khong dam bao khi do dich chuyén ctia chudng khi dugc x4c dinh theo cong thic:

A d2
u, =J T . 4)

Trong do:

A : sai s cua thiét bi do dich chuyén khi do Lg (xac dinh tir gidy chimg nhén), m;

Uge: d0 khong dam bao cua thiét bi do dich chuyén khi do Lg (xac dinh tir gidy chung
nhan), m;

dge: 40 phan giai ctia bd phan do dich chuyén, m.

Do khong dam bao khi do chu vi ngoai ciia chuéng khi dugc xac dinh theo cong thirc:

AZ d2 Z(CI _C)2
U =1 =S +ul, +- 4L (5)
3 12 n-(n-1)

Trong do:

Ac: sai s6 ctia thude Pitape khi do C (x4c dinh tir gidy chimg nhan), m;

Uey: @0 khong dam béao cua thude Pitape khi do C (x4c dinh tir gidy chimg nhén), m;
dgc: d0 phan giai ctua thude Pitape, m.

b9 khong dam bao khi do d day thanh ton duogc xac dinh theo cong thirc:

(I -1)°
U = £2|+u2 +d§ay+i21: (6)
' 3 ™ 12 n-(n-1

Trong do:
15



Ay: sai s6 cua thiét bi do do day khi do 1 (xac dinh tir gidy chimg nhén), m;

Ugay: 40 khong dam bao ciia thiét bi do d6 day khi do 1 (xac dinh tir gidy ching nhan), m;
day: 40 phan giai clia thiét bj do d¢ day, m.

2 DKPBD khi xéc dinh do dinh w6t, u,_

Tir cong thire (8), coi gia toc trong truong g 1a hang sd, ta co:

Uy, :\/UES 'CﬁLS +UE'C§D+Ut2'Cﬁt+U3'C§v (7)
Trong do:
Ug: d0 khong dam bao khi do thoi gian t, s;
2 2
u, -t 2-d
u, = — +— (8)
100 12

V6i: Uy d0 khong dam bao do twong di clia thiét bi do thoi gian, %;
dig: 40 phén gidi cla thiét bi do thoi gian, s;
Uy: do khong dam bao do cuia do nhot dong hoc chét long, m?/s;

chS=n-£-9-JL? ©)

t
2.t |v-Lg
Cop = —— L 10
0= g ks (10
n |v-Lg 1

Cot =——- Ls-D-= 11
W= e ke Dy 1)
Cp, = - Ls Lg-D (12)

3 \g-t-v

bJ khong dam bao do ciia o nhot dong hoc cua chat long u, dugc xéac dinh tir s6 liéu cua
nha cung cap. Khi khong c6 day du so liéu cho phép st dung cong thirc:

(Vmax ~ Vmin
U — 13
Trong do: Vmax, Vmin: 14 tri 16n nhét va nhé nhit cua do nhét dong hoc.
3 DKDBD khi xac dinh d¢ thay doi ctia myc chat long, Uy, _

Tir cong thire (9) ta co:

2 2 2 2 2 2 2 2
Uy, :\juL "Cq +Ug Co +Uy+Cy+Up -C (14)

S S CDdt

Trong do:
Up, : d0 khong dam bao khi do duong kinh qua ddi trong Dg;, m;

Ng
2 Z(Ddti —Dy)’
=||AD, UG+ L+ (15)

u

dt
Véi: ADg: sai sb cua thude cip khi do Dy (xac dinh tir gidy chtng nhan), m;
Ug: 46 khong dam bao cua thude cip khi do Dy (xac dinh tir gidy chirmg nhén), m;
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dqt: d0 phan giai cta thudce cap, m;

2
,, =C-1- T2 (16)
CCcn s -1 (17)
¢, =L,-C (18)
n-D
Dy — 2 . (19)



