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Ap k&, chan khdng ké kiéu 16 xo va hién s3 - Quy frinh hiéu chudn

Pressure and vacuum gauge with digital and dial indicating type
Methods and means of calibration
1 Pham vi ap dung

Vin ban k§ thuat nay quy dinh phuong phdp va phuong tién hiéu chudn cic loai 4p k€, chan
khong ké kiéu 10 xo va hién s6.

2 Cac phép hiéu chuin

Phai 14n luot tién hanh c4c phép hiéu chudn ghi trong bang 1.

Bdng 1
Tén phép hiéu chuan Theo diéu nao cia QTHC
1 Kiém tra bén ngoai 5.1
2 Kiém tra céc chi tiéu k¥ thuat 5.2
3 Kiém tra do ludng 5.3

3 Phuong tién hiéu chuan
3.1 Chuan

Chuin d€ tién hanh hiéu chuan 1a ap k€&, chan khong k€ chuén loai piston, dp k€ chét long,
10 x0, hién s6 c6 giGi han do trén khong nho hon gidi han do trén cua ap k€&, chan khong k&
can hiéu chuén va do khong dam bdo do hoic sai s6 cho phép phai nho hon hoic bang 1/4
sai s6 cho phép clia 4p k&, chan khong ké can hiéu chuan.

3.2 Phuong tién phu

- Hé thong tao 4p phai tao 4p sudt t6i thi€u bing gi6i han do trén cta 4p k&, chan khong ké
can hiéu chudn, phai kin, tang hoac giam 4p suit mot cach déu dan. Do sut 4p cua hé thong
tao 4p & gidi han do trén khong vuot qua 5% trong thoi gian 5 phut, sau khi da chiu tai 15
phut.
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- Nhiét k& c6 pham vi do phit hgp va sai s6 khong 16n hon + 0,5 °C;
- Amkécé pham vi do phli hgp va sai s0 khong 16n hon * 5 %RH.
4 Piéu kién hiéu chuan va chuan bi hiéu chuan

4.1 Piéu kién hiéu chuan

Khi tién hanh hiéu chuin phai ddm bdo c4c diéu kién sau day:

4.1.1 Moi trudng truyén 4p suét

4.1.1.1 Do6i v6i cac dp k€, chan khong ké thong thuong, theo bang 2.

Bdng 2
Giéi han do trén cua dung cu can Moéi truong truyén ap suat
hiéu chuan (MPa)
bén 0,25 Khong khi hoac nudc cat
L6n hon 0,25 dén 60 Dau bién thé
L6n hon 60 Dau thau dau

Cho phép chuyén moi trudng truyén dp sudt tir chit khi sang chat 1ong, néu su chuyén doi
nay khong gay ra sai s6 16n hon 10 % sai s6 cho phép cua ap k&€ ,chan khong k& can hiéu
chuan.

4.1.1.2 D6i véi cac ap k€ oxy ¢6 gidi han do trén dén 0,6 MPa, moi truong truyén 4p suat 1a
khong khi hodc nudc cat cho phép ding cdc budng ngan cdch khi-chat 16ng, chat 10ng-khi dé
hiéu chuan. Con doi vé6i cdc dp k€ oxy c6 gidi han 16n hon 0,6 MPa, moi trudng truyén ap
sudt 1a nudc cat, cho phép ding cic budng ngin cach chat 16ng-chat 16ng dé hiéu chuan.

4.1.1.3 Khi sit dung moi trudong truyén 4p sudt 1a chat 16ng, khong duoc dé khong khi lot vao
hé thong hiéu chuén.

4.1.2 Moi truong hiéu chuin phai bao dam:
- Nhiét do moi truong:

+ (20 2) °C d6i v6i dp k€ c6 cdp chinh xac cao hon 0,4;
+ (204 5) °C d6i voi 4p k& c6 cap chinh xac thap hon hoac bang 0,4.
- Do 4m tuwong d6i nho hon 80 %RH;

- Phong hiéu chuén phai thodng khi, khong c6 bui, khong bi dot néng tir mot phia, trdnh
chan dong va va cham.

4
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4.2 Chudn bi hiéu chuin

4.2.1 Ap k&, chan khong ké& can hiéu chudn va dp ké&, chan khong k€ chudn phai dé trong
phong hiéu chuin cho dén khi chiing dat duoc nhiét do quy dinh & muc 4.1.2.

4.2.2 Kiém tra mifc ddu & bom tao 4p hay thiét bi chuén, can bang ni-vo6 (néu dung ap ké
piston chudn), diy hét bot khi ra khoi thiét bi.

4.2.3 Lam sach diu n6i ctia dung cu can hiéu chudn.

4.2.4 Lap 4p k&, chan khong k& can hiéu chudn vao vi tri lam viéc theo quy dinh. Do léch
cho phép so véi vi tri dd quy dinh ghi trén ap k€&, chan khong ké 1a 5°.

5 Tién hanh hiéu chuan
5.1 Kiém tra bén ngoai

5.1.1 Ap k&, chan khong k€& cin hiéu chudn phai & tinh trang tot: khong bi an mon, ban, nit,
han gi, kim khong bi cong hoac gay, mat s6 hoac phan chi thi phai sang sua, ro rang, ren dau
ndi va cac chi ti€t khac khong bi hu hong.

5.1.2 Mt kinh ctia 4p k€&, chan khong k& can hiéu chudn phéi trong suét khong cé vét niit,
bot, ban, moc va khong c6 cdc khuyét tat khac can trd viec doc chi s6.

5.1.3 Vo cua 4p k& do khi nén phai c6 chd thodt khi va phai c6 mang chén bui.

5.1.4 Ky ma hiéu

Trén mat moéi 4p k€, chan khong k& phai ghi day du:

- Pon vi do;

- Cap chinh xac cta ap k€&, chan khong ké (néu co);

- Moi trudng truyen dp sudt (doi véi moi trudng truyér} ap suat dac biét), s6 cta dp k€&, chan
khong k& (néu co), ky hiéu lap dat (nam ngang hay thang ding). Doi véi ap ké, chan khong
k& khong c6 ky hiéu lap dat thi lap theo phuong thang ding.

5.2 Kiém tra ky thuat

5.2.1 Don vi do luong ap suit ghi trén mat ap k&, chan khong k& la Pascan (Pa) hoac cac
don vi do 4p suat khac do nha san xut ghi trén ap k&, chan khong ké.
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5.2.2 Gia tri do chia nho nhat hoac do phan giai cua thang do phai phai phu hgp véi cip
chinh x4c va tuan theo day sau:
1.10" 2.10" 5.10"

Trong d6 n 1a mot s6 nguyén duong, Am hoac bang 0.
5.3 Kiém tra do luong
5.3.1 Xdc dinh s6 diém hiéu chuéin

Ap k&, chan khong k& phai dugc hiéu chudn & mot s6 diém t6i thiéu phan b déu trén toan
bo thang do khi tang va giam ap suét, tuy thudc vao cap chinh xac cta ap k&, chan khong ké
can hiéu chuan.

- Dai véi ap k€, chan khong ké ¢6 cdp chinh x4c cao hon 0,25: S6 diém hiéu chuén t6i thiéu
12 10 diém (10 % pham vi do cho méi diém);

- Dai véi ap k€, chan khong k& c6 cép chinh xac tir 0,25 dén 1: S6 diém hiéu chuan t6i thiéu
12 6 diém (15 % pham vi do cho méi diém);

- Dai véi ap k€, chan khong ké c6 cép chinh xéc thdp hon 1: S6 di€ém hiéu chudn t6i thiéu l1a
5 diém (20 % pham vi do cho mbi diém).

Truong hop khi trén dp k€&, chan khong k& can hiéu chuin khong ghi cép chinh xdc, dé xac
dinh s6 diém hiéu chuén t6i thiéu thi cap chinh xac cla 4p k&, chan khong k& dugc udc
luong tuong doi theo biéu thifc sau:

- Dbai véi ap ké,chan khong ké 10 xo:
1/2 Gia tri d6 chia nho nhat

Cap chinh xac = x 100
Pham vi do

- boi vé6i ap k€, chan khong ké hién so:

Do phan giai
Cap chinh xac = x 100
Pham vi do

5.3.2 Khi sir dung moi trudng truyén ap sudt 1a chat 16ng thi dau vao cud dp k€ chuén va dp
k& can hiéu chudn phai nim trén cling mot mat phang ngang, néu c6 chénh léch chiéu cao
thi phai hiéu chinh gia tri dp suat do chiéu cao coOt chat 1ong gay ra.

AP = pgh
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Trong do:

p : khoi luong riéng cta chat 16ng, (kg/m?);

g : gia toc trong trudng noi hiéu chuan, (m/s?);

h : chénh léch chiéu cao cot chat 1ong dau vao clia 4p ké chudn va 4p ké can hiéu
chudn, (m);

AP : 4p suét can hiéu chinh, (Pa).

5.3.3 Céc budc kiém tra do ludng

- Tir tir ting 4p suat dén giGi han do trén cta ap k& ,chan khong k& can hiéu chuén réi khod
cac van lai va duy tri trang th4i ndy trong 5 phiit, sau d6 kiém tra su ro ri 4p sudt trong hé
thong;

- Tiép theo m& céc van ra dé 4p sudt giam tir tlr va trd vé trang thai ban diu;

- Sau khi dp suéit hoan toan trgd vé trang thdi ban ddu thi diéu chinh diém 0. D6i véi nhiing dp
ké, chan khong ké khong diéu chinh dugc diém 0 thi ghi lai gi4 tri d6 va dua vao gidy ching
nhan hiéu chuén;

- Viéc hiéu chudn tién hanh bang cach: Poc s6 chi & ting diém do di dinh trudc khi tang va
khi giam dp suat. Khi giam ép sudt chd y khong duoc giam qud gid tri dp suat & ting diém

do da quy dinh;

- Trudc khi doc so chi cin chd § gd nhe vao vo 4p k& , chan khong ké& can hiéu chuin dé
giam sai s6 do ma sat;

- Thoi gian chiu tai gitra loat do khi tang 4p suat sang loat do khi giam ap suat la 5 phut (&
gid tri do trén clia 4p k€, chan khong ké can hiéu chuén).

5.3.4 Két qua hiéu chudn phai ghi vao bién ban hiéu chuin theo méau & phu luc 2.
5.3.5 Xt 1§ két qua hiéu chudn,

5.3.5.1 Cong thic hiéu chuén:
y=a+bx

Trong do:
y: 12 gia tri 4p suat chi thi trén 4p k€, chan khong k& cin hiéu chuéin
x: 12 gid tri 4p sudt trén chuin
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Vé6i n 12 s6 1an do thi:

X =

b —xly -y)
>lx, -xJ

a:§—b;

5.3.5.2 Tinh do khong dam bao do

5.3.5.2.1 Do khong dam béo do kiéu A

Do khong dam bao do kiéu A (u, ;) dugc tinh nhu sau:

Trong do:
S,  :doléch chuin clay;
S, :doléch chuin cia a;
S,  :doléch chuin ctia hé s6 goc b;

r(a,b) : hé s6 tuong quan cua a va b.

u,, =+/S? +x7S2 +2x,S,S,r(a,b)
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5.3.5.2.2 Do khong dam bao do kiéu B
Do khong dam bao do ki€u B gom hai thanh phan:
- Thanh phén thit nhat - Do khong ddm bao do ctia chudn (u,):

+ Néu gia tri do khong dam bao do U cuia chudn trong gidy chitng nhan hiéu chudn 12 gia tri
ap suat thi:

+ Néu gia tri do khong dam bao do U ctia chudn trong gidy chitng nhan hiéu chudn 12 gia tri
tuong doi (%) thi:
U x Pham vi do
u, = (%)
100xk

Trong dé: k: hé s6 phtt dugc ghi trong gidy chiing nhan hiéu chuin cta chuin khi cong bs U

- Thanh phan tha hai - Do khong dam bao do cua do phan giai trén ap k€, chan khong ké 10
x0 hodc 4p k€&, chan khong k& hién s6 can hiéu chuén (ug):

+ Dai v6i ap k€, chan khong k€& 10 xo: 1ay gia tri ug theo phan bo hinh tam giac nhu sau:
Gia tri do chia nho nhat
J6

+ Dai v6i ap k€&, chan khong k€& hién so0: 14y gia tri ug theo phan bd hinh chit nhat nhu sau:

uR=

Do phan giai & ap sudt 16n nhat
NE]

5.3.5.2.3 Do khong dam bao do téng hop

Ug =

Do khong dam bao do tong hop dugce tinh theo biéu thiic sau:

_ 2 2 2
u, = \/uA’i +ug +ug
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5.3.5.2.4 Do khong dam bao do md rong

Do khong dam bao do md rong dugce tinh bang tich clia hé s6 phu k véi do khong dam béo
do tong hop 16n nhét (u, )

U =ku

¢,max

Hé s6 k( dung phuong phap binh phuong cuc tiéu ) dugc xac dinh theo s6 1an do véi mic do
tin cay 95% cho trong bang 3 dudi day.

Bang 3
Gia tri k theo so lan do vé6i miic do tin cay 95%

S6 lan do Gia trik S6 lan do Gia trik S6 lan do Giatrik
3 12,706 13 2,201 23 2,080
4 4,303 14 2,179 24 2,074
5 3,182 15 2,160 25 2,069
6 2,776 16 2,145 26 2,064
7 2,571 17 2,131 27 2,060
8 2,447 18 2,120 28 2,056
9 2,365 19 2,110 29 2,052
10 2,306 20 2,101 30 2,048
11 2,262 21 2,093 31 2,045
12 2,228 22 2,086 32 2,042

5.3.5.2.5 B¢ khong dam bao do tuong doi
Do khong dam bao do tuong doi duoc tinh theo cong thic sau:
Do khong dam bao do ma rong

Do khong dam bao do tuong doi (%) = x 100
Pham vi do

Chi tiét vé tinh do khong dam bao do xem vi du tham khao phu lucl

10
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6 Xt Iy chung

6.1 Két qua hiéu chuédn phai duoc ghi vao bién ban hiéu chuin va luu tai phong hiéu chuin
theo mau & phu luc 2.

6.2 Ap k&, chan khong k& sau khi hiéu chudn dugc cdp gidly ching nhan hiéu chudn kém
theo thong bdo két qua hiéu chuan.

Trong gidy chiing nhan hiéu chuén phai c6 céc thong s6 sau:

- Cong thic hiéu chudn;

- b6 khong dam bao do ma rong hoac do khong dam bao do tuong doi (%);
- Hé s6 pht k;

- Mt do tin cay;

- Diéu kién moi trudng noi hiéu chudn.

6.3 Chu ky hiéu chudn: 01 nam.

11



DPHUIUC 1

Vi DU VE TINH PO KHONG PAM BAO PO DUNG
PHUONG PHAP BINH PHUONG CUC TIEU

Hiéu chudn 4dp k& hién s6 DPI 605 s6 60504660

Pham vi do: (0 + 20) bar

Do phan giai: 0,001 bar

Chuén ding d€ hiéu chuan: RUSKA 2485 - J245

Do khong dam bao do: 30 ppm (0,003 %)

Nhiét d6 moi trudong (20 + 2) °C, do am: (60 + 5) %RH

Két qua do:

| Piong Pyiim AP =P yin-Pang | AP = Pyin-Pyism
(bar) (bar) (bar) (bar) (bar)
2,000 1,994 1,994 0,006 0,006
4,000 3,996 3,996 0,004 0,004
6,000 6,003 6,000 -0,003 0,000
8,000 7,993 7,995 0,007 0,005
10,000 9,991 9,995 0,009 0,005
12,000 11,992 11,995 0,008 0,005
14,000 14,008 14,005 -0,008 -0,005
16,000 15,998 15,998 0,002 0,002
18,000 18,001 18,000 -0,001 0,000
20,000 19,995 19,998 0,003 0,003

12



Tinh to4n biéu thitc hiéu chuin dung phuong phép binh phuong cuc tiéu

nx y, 0 x=x o=xP | b= y) |03 =3y~ e )
1 2,000000 | 1,994000 | 4,000000 |-9,000000 | 81,000000 |-9,003350| 81,030150 0,000002
2 4,000000 | 3,996000 | 16,000000 |-7,000000 | 49,000000 (-7,001350| 49,009450 0,000000
3 6,000000 | 6,003000 | 36,000000 |-5,000000 | 25,000000 |-4,994350| 24,971750 0,000046
4 8,000000 | 7,993000 | 64,000000 |-3,000000| 9,000000 |-3,004350 9,013050 0,000013
5 110,000000| 9,991000 | 100,000000 |-1,000000| 1,000000 [-1,006350 1,006350 0,000038
6 |12,000000 | 11,992000 | 144,000000 | 1,000000 | 1,000000 |0,994650 0,994650 0,000031
7 |14,000000 | 14,008000 | 196,000000 | 3,000000 | 9,000000 | 3,010650 9,031950 0,000099
8 [16,000000 | 15,998000 | 256,000000 | 5,000000 | 25,000000 | 5,000650 25,003250 0,000000
9 ]18,000000 | 18,001000 | 324,000000 | 7,000000 | 49,000000 | 7,003650 49,025550 0,000004
10 {20,000000 | 19,995000 | 400,000000 | 9,000000 | 81,000000 | 8,997650 80,978850 0,000019
11 {20,000000 | 19,998000 | 400,000000 | 9,000000 | 81,000000 | 9,000650 81,005850 0,000002
12 ]18,000000 | 18,000000 | 324,000000 | 7,000000 | 49,000000 | 7,002650 49,018550 0,000001
13 {16,000000 | 15,998000 | 256,000000 | 5,000000 | 25,000000 | 5,000650 25,003250 0,000000
14 |14,000000 | 14,005000 | 196,000000 | 3,000000 | 9,000000 | 3,007650 9,022950 0,000049
15 ]12,000000 | 11,995000 | 144,000000 | 1,000000 | 1,000000 |0,997650 0,997650 0,000007
16 |10,000000| 9,995000 | 100,000000 |-1,000000| 1,000000 |[-1,002350 1,002350 0,000005
17 | 8,000000 | 7,995000 | 64,000000 |-3,000000| 9,000000 |[-3,002350 9,007050 0,000003
18 | 6,000000 | 6,000000 | 36,000000 [-5,000000 | 25,000000 {-4,997350| 24,986750 0,000014
19 | 4,000000 | 3,996000 | 16,000000 |-7,000000 | 49,000000 {-7,001350| 49,009450 0,000000
20 | 2,000000 | 1,994000 | 4,000000 |-9,000000 | 81,000000 {-9,003350 81,030150 0,000002
Téng | 220,00000 | 219,94700 | 3080,00000 | 0,000000 |660,000000| 0,000000 | 660,149000 0,000335
GTtb | 11,000000 | 10,997350
3l -xfy.-y) _ 660,149 0 e

Cong thitc hiéu chuin s& 1a:

>fx, -xf

a=y—bx =10,99735—-1,0002258 x 11,000 = —0,0051333

660,000

y =-0,0051333 + 1,0002258x
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_ Z{y (a+bx )} [0,000335 _ 0.00431406
y n-— 20-2
ZX‘ — =0,00431406 x / 30800 —0,0020839
nz X,

= —— = 0,00431406 x =0,0001679

S =5, Z(Xi—X) 6600
X 220,0

n> x’  +20x3080,0

- Do khong dam bdo do téng hop ki€u A

r(a,b)=- = —0,886405

— JS? +x282 +2x,8,8,r(a,b)

U, e = (0,0020839)% +20% X(0,0001679) + 2X20X0,002839x0,00011679x(—0,886405)
=0,001792945 bar

- B0 khong dam bdo do ctia chun ug

u, :UxPham vi do % )_0003><20 —0,0003 bar
100 x k 100 x 2

- b6 khong dam bao do ctia do phan giai trén ap k€ hién s6 ug

Do phan giai ctia 4p k&€'1a: 0,001 bar nén:

U, = 0,001 0,0005774 bar

3
- Do khong dam bao do téng hop

= JuZ +u +u =4/(0,00179249)* +(0,0003) +(0,0005774)* =0,00190735 bar

- b6 khong dam bao do ma rong
S6 lan do 1a : 20, tim trong bang 2 duoc k = 2,101

U = 2,101 x0,00190735 = 0,00400732 bar= 0,004 bar
Hay U = 0,004/20 =0,0002 =200 ppm.

- B9 khong dam bao do ma rong tinh theo %
= (0,004/20)x100 = 0,02 %

Tu cong thic : y = - 0,0051333 + 1,0002258x = x = 0,0051333/1,0002258 + 1/1,0002258y

Hay Py, = 0,005132 + 0,999774P,, v6i do khong dam béo do 1a 0,004 bar va xéc suat
tin cay 95 % (k = 2,101)
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Tén co quan hiéu chusn BIEN BAN HIEU CHUAN

..................

DU LUC 2

S6 liéu va két qua :

STT | Ap sut chuin Gia tri ap suat trén dung cu can hiéu
chuin

Ap sust khi tang | Ap sudt khi giam

Sai so khi

ap sult tang

Sai s6 khi

ap suat giam

Ngudi sodt Iqi

Ngudi thuc hién

15




