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VAN BAN KY THUAT PO LUONG VIET NAM PLVN 301 : 2016

Nhiét ké dién tré platin chuan
Quy trinh hiéu chuan bang phwong phap so sanh

Reference platinum resistance thermometers
Calibration procedure by comparison techniques

1 Pham vi ap dung

Vin ban k¥ thuat ndy quy dinh quy trinh hiéu chuan bang phuong phép so sanh, cac
loai nhiét ké dién trd platin chuan (sau day ky hiéu 1a UUT) c6 pham vi do trong
khoang nhiét do tir - 40 °C dén 420 °C va d6 chinh xac/dd khong dam bao do < 50
mK (0,05 °C) dung dé hiéu chuan cac loai nhiét ké (trir nhiét ké y hoc dién tir birc xa
hdng ngoai do tai).

2 Giai thich tir ngir

CAc tir ngix trong vian ban nay duoc hiéu nhu sau:

2.1 Nhiét ké dién tré platin chuan (sau day goi tat 1 nhiét ké chuan): Loai nhiét ké co
d6 chinh x4ac cao, than dai, vé bao vé thuong la thuy tinh hoac kim loai chiu nhiét, dau
do 1a day platin tinh khiét, c6 dién tr& danh dinh 25 Q hodc 100 Q ¢ 0 °C.

2.2 Pau do cua nhiét ké chudn: DAy platin tinh khiét, c6 tinh chat thay doi dién tré khi
nhiét do thay ddi, duoc cudn khoang 50 mm trén khung d& lam béng vat li€u cach
dién, cach nhiét.

2.3 Day dan trong: Gom 4 day lam tr platin nam trong vo bao v¢, co6 do tinh khiét nhu
dau do ctia nhiét ké chuan, ndi tir ddu do dén dau ndi ngoai cua nhiét ké chuén.

2.4 Day dan ngoai: Gom 4 day ndi tir dau ndi ngoai cua nhiét ké chuan dén dau nodi
vao cua thiét bi do dién tro hogc nhiét do.

2.5 ()ng bao vé nhiét ké chuan: La 6ng lam tr thuy tinh trung tinh chiu nhiét hodc kim
loai, boc ngoai nhié¢t ké chuin dé bao vé dau do va day dan trong.

2.6 Cac dau ndi cua nhiét ké chuan: Gom 4 dau det, ma dé)ng hodc vang dé tiép xuc tot
voi cac dau ndi cua thiét bi do, chia thanh 2 dau dong va 2 dau ap, thuong ki hi¢u
C1P1C2P2; AABB; CcTt hoidc phan theo méu, phu hop véi quy dinh qudc té.

2.7 Pién tré danh dinh: Gia tri dién tré ctia nhiét ké chuan & 0 °C hodc & 0,01 °C.

2.8 Dong danh dinh: Gia tri dong dién dong danh dinh 1a 1 mA ddi voi loai nhiét ké
chuén c6 dién tré 25 Q va 100 Q (6 0 °C).
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2.9 Pién tré chuan ngoai: Cac cudn dién trd chinh xac cao dat trong binh diéu nhiét
hodc ngoai khong khi, thuong co gia tr1 25 Q ,100 Q, 300 Q sir dung vé1 dong xoay
chiéu (AC) hoic mot chiéu (DC), dung dé so sanh vé6i dién trd cua nhiét ké chuan.

2.10 Thiét b1 do dién tro: Dung cau do dién tré hodc do ti s6 dién tré cua nhiét ké
chuan vaéi dién tré chuan ngoai hoac dién tré chuan trong, c6 do chinh xac cao.

3 Céc phép hiéu chuan
Phai lan luot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bang 1
TT Tén phép hi¢u chuan Theo diéu, muc ciia qui trinh
1 | Kiém tra bén ngoai 7.1
2 | Kiém tra ky thuit 7.2
2.1 | Kiém tra dién trd cach dién 7.2.1
2.2 | Kiém tra do on dinh 7.2.2
3 Kiém tra do lwong 7.3

4 Phwong tién hiéu chuan

Céc phuong tién dung dé hiéu chuin dugc néu trong bang 2.

Bdng 2
Tén phuong tign | Pic trung k§ thuat do luomg | - P dung cho
TT N Xy sn P . dieu, muc caa
dung dé hiéu chuan co ban .
gui trinh
Chuin do lwong
1 | (d¢ khong dam bao do cua téqh(_rp chuan va phuong tién do so véi UUT
phai thoa man ti sO truyén chuan < 1/3)
. R . | - Pham vi do: Phu hop vd&i
1.1 Nlhi,@t }l:e 2 d(lsc_rll_D;m pham vi hiéu chuan 73
atin chuan
P _U<0,01°C, (k=2)
- Pham vi do: Phu hop véi
Thiét bi chi thi nhiét | pham vi do cua nhiét ké platin
1.2 | .. 2 : i 2 7.3
do chuan chuan
-U <0,002 %, (k=2)
13 Thiét bi do di¢n trg | - Pham vi do (0 + 400) @ -
" | chuan - U <0,0006 %, (k =2) '
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Tén phwong tién | Pac trung ky thuit do ludng AP dung choo
TT N Ry sn * z : N dieéu, muc caa
dung deé hiéu chuan co ban S
) gui trinh
2 | Phuwong tién do
- Pham vi do phu hop véi dai
51 | Cac binh dicu nhiét | nhiétdo cua UUT. -
"~ | chat long - P 6n dinh va d6 dong déu: '
<0,01 °C.
3 | Phuwong tién phu
31 | Lo o UUT D’a.l nhiét d¢ lam viéc phu hop 79
voi UUT
- Pham vi hoat dong :
3.2 | Megomet (0 +500) vDC 7.1
- Dai do Max > 5000 MQ;
Kep gd, gidy lau .
3.3 sach, con tinh khiét 11,1.2,73

5 Diéu kién hi¢u chuan

Khi tién hanh hiéu chuin phai dam bao cac diéu kién sau day:
- Nhiét do: (23 + 5) °C;
- D06 am: < 70 %RH;

- Pién 4p ngudn cung cip phai dam bao yéu cau k thuat.

6 Chuan bi hi¢u chuan

Trudc khi tién hanh hi¢u chuan phai thyc hién cac cong viéc chuén bi sau day:

- Lua chon chuén do luong va phuong tién do thoa man diéu kién nhu trong muc 1, 2

bang 2.

- Lam vé sinh UUT, chuén bi cac thiét bi phu nhu trong muyc 3 bang 2.

7 Tién hanh hiéu chuin

7.1 Kiém tra bén ngoai

Phai ki€ém tra bén ngoai theo cac yéu cau sau day:

7.1.1 UUT can c6 ky, ma hiéu, nu6e san xuat. tai liéu ky thuat kém theo.

7.1.2 UUT khoéng bi nut, v&, mop méo vo bao vé.

7.2 Kiém tra ky thuit

7.2.1 Kiém tra dién tr& cach dién
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7.2.1.1 Pién tré cach dién cua nhiét ké duoc do béng megomet. Khi do mdt cuc
cua megomet ndi v&i vo bao vé, cuc con lai dugce ndi véi day din cua nhiét ké.
7.2.1.2 Pién tré cach dién cua nhiét ké phai phu hop voéi dac trung ky thuat cua
nha san xuét.

7.2.2 Kiém tra @6 6n dinh

Trude khi tién hanh hiéu chuan, UUT duoc danh gia d6 6n dinh tai diém 0 °C hoic
diém ba cta nudc trude va sau khi u tai nhiét d6 cao nhat trong dai hiéu chuén.
Trinh tu kiém tra nhu sau:

7.2.2.1 Po gia tr1 dién tré Ry, cua UUT tai diém 0 °C hodc diém ba cua nudc.
7.2.2.2 U UUT trong 16 & khoang 4 gio v6i nhiét d6 450 °C:

Sau khi 4, rat UUT ra lam ngudi ty nhién & nhiét do phong.

7.2.2.3 Do lai gia tri dién tré Rgp cua UUT tai diém 0 °C hodc diém ba cua nudc.
7.2.2.4 Hi¢u gia tri nhi¢t do trudce va sau khi t phai thoa man:

R,—R

At=—%__2 <0010°C (1)
C

Trong dé: c: Hé sd @6 nhay cua UUT, don vi (Q/°C).

7.2.3 Néu khong thoa man cac gia tri trén, UUT phai @ lai. Sau 3 14n G van khong
dat, dung hi¢u chuén va thong bao cho khach hang.

7.3 Kiém tra do lwong

UUT duoc kiém tra do luong theo trinh tu, ndi dung, phuong phap va yéu ciu sau
day:

7.3.1 Quy dinh chung:

7.3.1.1 Phép hiéu chuan dugc thuc hién bﬁng cach do gia tri dién tro cua UUT tai
cac diém kiém tra dugc xac dinh bang hé thong chuan quy dinh trong muc 4.
7.3.1.2 Noi dung cuia phép hiéu chuén 1a thiét 14p quan hé ham dién trd - nhiét do
cua UUT.

7.3.1.3 Cac diém kiém tra 1a cdc diém nhiét do cach déu nhau trong dai nhiét do
hiéu chuén (pham vi do caa UUT). S6 diém kiém tra phu thudc vao s cac hé sb
ctia ham quan hé dién tré - nhiét do va khong it hon 8 diém. S6 gia tri do tai mdi
diém kiém tra khong it hon 5.

7.3.2 Chuén bj kiém tra:

7.3.2.1 Chuan bj diém 0 °C

7.3.2.2 Lap rap, van hanh hé thong chuan do ludng:

- Pua céc thiét bi vao hoat dong theo dung huéng dan st dung;

6
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- Chuan bi hé thong ga lap STD va UUT vao binh diéu nhiét.

7.3.2.3 Néi cac nhiét ké (chuin va can hiéu chuén) vao thiét bi do dién trd;

7.3.3 Xéc dinh quan hé nhiét d0 - dién tré cua UUT:

7.3.3.1 Do gia tri dién tr& Ry hodc Rypy cua nhiét ké tai diém 0 °C.

7.3.3.2 Dit nhiét d6 cua binh diéu nhiét tai gia tri nhiét do can hiéu chuan dau tién.
7.3.3.3 Nhing STD va UUT vao binh diéu nhiét da dat nhiét 3o ﬁ(lg vOi d@ém nhiét
do dau tiéq, chiéu sau nhing cua cac nhiét ké phai 16n hon hodc bang 15 lan duong
kinh ctia dau do. Sau khi nhiét d§ da 6n dinh sau khoang 10 phut, do va ghi cac gia
tri dién tré cua UUT va STD.

7.3.3.4 Lan luot xac dinh gia tri dién tré cia UUT nhu muc 7.3.3.3 tai cac diém
nhi¢t d0 da quy dinh tai muc 7.3.1.3 theo chiéu tang cua nhiét d§ cho dén diém
nhi¢t do cuoi cung.
7.3.4 Xac dinh d6 hoi tré ctia UUT:
7.3.4.1 it nhiét d6 cia binh diu nhiét ung véi diém nhiét 46 & khoang giita dai
nhiét d6 can hiéu chuan hoic tai 0 °C, do va ghi gia tri dién tré R, ctia UUT.
7.3.4.2 D6 hdi tré dugc tinh theo cong thuec:

OR=R;-R; 2
Vi Ry 14 gia trj dién tré do duge caa UUT Kkhi hiéu chun tai diém nhiét 46 twong
mg diém nhiét d6 tinh do hdi tré.

7.4 Xir Iy két qua hiéu chuin

7.4.1 Tinh gia tri trung binh cua cac gia tri dién tréo do tai muc 7.3 cua nhiét ké
chuan va UUT.

7.4.2 Tinh cac gia tri nhi¢t d0 thuc theo gia tri dién tré trung binh do dugc cua
STD.

7.4.3 Tinh toan cac hé sb cta ham quan h¢ dién tréd - nhiét do sau theo phuong
phép binh phuong t6i thi€u, tir cac gia tri dién tré do dugc tai cac diém nhiét do
hiéu chuan:

R, =R,[1+At+Bt’ +C(t-100)t* | (3)
Vé6i C=0khit>0°C.
7.4.4 Tinh d6 sai 1éch gitra ham R, d4 tinh toan va ham chun Ry
AR=R,-R,, (4)
Gid tri sai 1éch nhiét d§ At =cx AR, khong dugc vuot qua sai sb ctia UUT.
7.4.5 Tinh d9¢ tu nung nong cua UUT: La hi€u gié tri di¢n tré cua UUT do duoc tai
diém 0 °C voi dong i; = 1 mA (Riy) va i, =i,N2mA (Rp)
AR=R —-R, (5)
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8 Uéc lwgng do khong dam bao do

D6 khong dam bao do (DPKDBD) cua phép hiéu chuin nhiét ké dién tré duoc tinh
toan tlr cac sai s6 anh huong dén cac phép do nhiét do khi hiéu chuin, dugc chia
thanh hai loai: 46 khong dam bao do cua to hop chuan va do khong dam bao do
cua nhiét ké dién tré can hiéu chuén,.

PKDBP duge tinh cho toan dai do véi mirc tin cdy P = 95 % va hé s6 phu k = 2.

8.1 P khong dam bio do cia td hep chuin: ug,

Do khong dam bao do ciia to hop chuan gdm cac thanh phan sau:
- DKDBD do d6 tan man két qua do cua STD: U¢pyy

- BDKBBD do STD: U¢y

- DKDBD do bd chi thi nhi¢t 6 chuan: Ughs

- DKDBD do d6 troi cua STD: Uchg

- PKPBDP do d6 6n dinh va ddong déu cua binh diéu nhiét: Ugps

- DKDBD do ciu do dién tré chuin: Ugg

Do khong dam bao do chuan tong hop cua té hop chuén:

2 2 2 2 2 2
U, :\juchl_'_uchz FUgg + Uy, +Ugs +Ugg (6)

8.2 Py khong dam bao do cia UUT: upy

Do khong dam bao do ciia UUT gom cac thanh phan sau:
- DPKDBD do do tan man két qua do cta UUT: Uy,

- DKDBD do sai 1€ch tir phuong trinh ndi suy: Uy,

- DKDBD do d9 hoi tré ciia UUT: Ups

- DKDBD do hi¢u trng ty nung ndng: Upks

Do khong dam bao do chuan tong hop cua UUT:

2 2 2 2
Uy :\/ubk1+ubk2+ubk3+ubk4 (7)

8.3 Py khong dam bao do toéng hop: uc
Uc :\/uih +u§k (8)

8.4 Do khong dam bio do mé rong: U
Tinh v&i mic d6 tin cay 95 %; hé s6 phu k = 2:
Ugs =2 X Uc 9)
Thanh phan nay sé dugc dua vao chimg nhan hiéu chuan cia ngudn vat den can

hiéu chuan.

8
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Bdng tong hep cac nguén gdy nén dp khéong dam béo do

TT Ngudn goc gy nén do khong dam bio do DII(;Z]?D Phan b
1 | PKDPBD cia to hop chuin, ug, '
1.1 | DKDPBD do d6 tan man két qua do cua STD, Ucny A Chuan
1.2 | DPKPBD do STD, Ugyy B Chuén
1.3 | DKDBD do b chi thi nhiét d6 chuan, ug B Chuén
1.4 | BPKDBD do d6 trdi ciia STD, Ucha B Chir nhat
15 ?ﬁé’i’]ﬁ;do dd 6n dinh va déng déu cua binh diéu B Chit nhat
1.6 | DPKPBD do cau do dién trd chuin, ugg B Chuén
2 DKDBD cta UUT, upy
2.1 | DPKPBD do d6 tan man két qua do ctia UUT, Uy A Chuén
2.2 | BPKDBD do sai I¢ch tir phuong trinh ndi suy, up, A Chuén
2.3 | DKDBD do d6 hoi tré ctia UUT, Ups B Chir nhat
2.4 | PKDBD do hi¢u ing tu nung nong, upys B Chir nhat
PKDPBD tong hop, uc Chuan
PKPBP mé rong, Ugs Chuan

Ghi chl: Huwdng dan tinh toan do khéng dam bdao do xem trong phu luc 2.

9 Xir ly chung

9.1 Nhiét ké dién tro platin chuén sau khi hiéu chuin néu dat céc yéu cau k¥ thuat
va U < 0,050 °C thi dugc cdp chung chi hiéu chuan (tem hiéu chuan, ddu hiéu
chuan, gidy chiing nhan hiéu chuan...) theo quy dinh.

9.2 Nhiét ké dién tro platin chuén sau khi hiéu chuan néu khong dat mot trong cac
yéu cau trén thi khong cdp ching chi hiéu chuin médi va xoa dau hiéu chuan cii
(néu co).

9.3 Chu ky hiéu chuin ctia nhiét ké dién trg platin chuan 1a 12 thang.



Phu luc 1

Tén co quan hiéu chuan BI,EN BAN HIEU CHUAN
............................... SO! i,

kKiéw: so:
Cososanxuat: Nam san xuat:
Pac trung K¥ thUlt 1 oo

Co SO ST AUNG:
Phuong phap thuc NIGn:
Chuan, thiét bi chinh duoc st AUNE: i ————————
DiBU KiBN MOT IIUOME: v.viveeieeieseeee ettt sttt e st s st en sttt en st
Nguoi thue hién: Ngay thuc hién:
Dia diém thuc hién:

KET QUA HIEU CHUAN

1 Kiém tra bén ngoai: [ Pat [] Khong dat
2 Kiém tra Ky thuat: L] Pat [J Khong dat
3 Kiém tra do lwong:
) ) S6 doc ciia STD S6 doc trung binh cia UUT
biem kiem tra (Q),i;=1mA (Q),i;=1mA
(°C) Lan doc Lan doc | Lan doc Lan doc
thu 1 thur n thu 1 thir n
DP{ hoi tré:
D0 tw nung néng:
Do khong dam bao do 16n nhit cua phép hiéu chuin 1a Ugs =.....°C (95 % C.L.; k = 2).
AKétlugn:
Nguwoi soat lai Nguwoi thue hién
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Phu luc 2

HUONG DAN TiNH TOAN PQ KHONG PAM BAO PO

1 P khong dam bao do ciia té hop chuén: ug,
1.1 PKPBD do d6 tan man két qua do ctiia STD: Ugp
N S?
uchl = Z_J (l)

= N

Trong do: S 1a 4o 1éch chuén cta STD, tinh cho n 1an doc, duoc tinh theo cong thuc:

(@)

Véi: N: S6 diém nhiét ¢ hiéu chuan;

n: Sé 1an doc tai mdi diém;

t.: Gia tri nhiét do & 1an doc tha i cia STD;

t: Nhiét do trung binh tai diém kiém tra cua STD.
1.2 bBKDBD do STD: U,

Thanh phan nay duoc 14y tir gidy chimg nhan hiéu chuan cua STD, tinh tir do khong dam
bao do mo rong Ugs sprt (theo mire d9 tin cay chat luong P = 95 % va hé sb phi k = 2)
dugc cho trong gidy chirg nhan hiéu chuan, dugc tinh theo cong thic:

U S|
uch2 = % (3)
1.3 PKDBD do bd chi thi nhiét d6 chuan: Ugg

Thanh phan nay duoc ldy tir gidy ching nhan hiéu chuan cia cau do/chi thi chudn, tinh tir
do khong dam bao do mé rong Ugs chitni (theo mitc do tin cay chét luong P = 95 % va h¢ $b
phi1 k = 2) duoc cho trong gidy chirg nhan hiéu chuan, dugc tinh theo cong thirc:

U, oo
uchs — 95.20h|th| (4)

1. bPKDBD do d6 tréi cua STD: Ucha
)

__ _troi

uch4 \/g (5)

V&1 Oyj 12 0 tréi hang nam cua STD.

Po khong dam bao tinh tir s6 tay ky thuét hodc dic trung k¥ thuat cua loai STD.

1.5 PKPBP do d6 6n dinh va ddng déu cua binh diéu nhiét: Ucps
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Thanh phan nay duoc tinh tir tb hop hai thanh phan d6 khong dam bao do cua thiét bi
theo d6 On dinh 8,4 va d6 dong déu Syq ctia binh diéu nhiét, dugc tinh theo cong thirc:
&2 +82

Uy = o[- . dd (6)

1.6 PKDBD do ciu do dién tré chuin: Ugg

Thanh phan nay dugc lay tir gidy ching nhan hiéu chuin cua ciu do ty sb dién tro
chuan, tinh tir d6 khong dam bao do mo6 rong Ugs (%) (theo murc do tin cdy chét
lugng P = 95 % va hé s6 phu k = 2) dugc cho trong gidy chimg nhan hiéu chuan, tinh
theo cong thuec:

— rx U95 X Rstd
uch6 - 2C

(7)
Trong do:

R, : Gia tri dién tr& danh dinh ctia cu¢n dién tré chuan;
¢: Hé s6 d6 nhay cia UUT, don vi (€/°C);
r: Gié tri ty s dién tro tai diém kiém tra;
Truwong hop thiét bi do dién tré chuflnoc() stt dung dién tré ngoai thi thanh phan
do khong dam bdo do cua dién tré chuan dwgc tinh nhw sau:
- DKDBD do dién trd chuan: Uy
Thanh phan nay dugc lay tir gidy ching nhan hiéu chuan ciia dién trd chuan, tinh tir

do khong dam bao do mo rong Ugs gt (%) (theo murc do tin cdy chat luong P = 95 %
va hé sb phi k = 2) dugc cho trong gidy chirng nhan hiéu chuan, tinh theo cong thuc:

_ RygXUgs (8)

u
“ 2c
Trong do: Ry. Gia tri dién trd danh dinh cua cudn dién trd chuan.
- PKPBD do binh duy tri dién trd chuan: Upg

Thanh phan nay duoc tinh tir to hop hai thanh phan d6 khong dam bao do cua thiét bi
theo d6 6n dinh Syq va do ddng déu Syq cia binh duy tri dién trd chuan, tinh theo cong

thuc:
, 2 2
Upg = @ 9)

DO R g, (10
c

DKDBD do cau do dién tré chuan: Uy = \/(

Do khong dam bao do chuan tong hop cua td hop chuin: ug,

_[.2 2 2 2 2 2
_\/uch1+uch2+uch3+uch4+uch5+uch6 (11)

12



2 Do khong dam bdo do cia UUT: upy

2.1 DPKDBD do d6 tan man két qua do ctia UUT: Upyg

N G?
Upa = Z_J

1 N

(12)

Trong do:

S 1a d6 léch chuén caa UUT, tinh cho n 1an doc, dugc tinh theo cong thuec:

(13)

Véi: N: S6 diém nhiét do hiéu chuan;
n: Sé 1an doc tai mdi diém;
t;: Gia tri nhiét do ¢ 1an doc tht i cia UUT;

t: Nhiét do trung binh tai diém kiém tra ctia UUT.

2.2 DPKDBD do sai I¢ch tir phuong trinh ndi suy: Uy,
Tinh d¢ sai léch giita ham R(t) da tinh toan va ham chuan Ry(t):

AR{ = Ry — Ry (14)
Gia tri sai Iéch nhi¢t do: At = ¢ x AR; khong dugc vugt qua sai sb cua UUT.

b6 khong dam bao do do sai I1éch tr phuong trinh ndi suy: Uy,

(15)

Trong do:

At;: Gid tri sai 1éch nhiét d¢ tai diém kiém tra tht j;
N: S6 diém do;

h: S6 cac hé s6 cua phuong trinh ndi suy.

2.3 DPKDBD do d6 hdi tré ctia UUT: Upys

Do khong dam bao tinh theo do hoi tré cua UUT tai diém 0 °C hodc diém kiém tra
gitra dai do trudc va sau phép hiéu chuén:

oR
e Cx Z\E ( )

Trong d6: SR 1a do hoi tré ciia UUT, (Q).
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2.4 bKDBD do hi¢u ing tu nung ndng: Upys

D) khong dam bao do duge tinh theo 2 dong iy = 1 mA va i, =i v2 mA, cac gia tri
dién tro cta nhiét ké do tai diém kiém tra theo 2 dong nay dugc quy vé dong 0 mA
theo cong thuc :

—i?x R, - I?

1 =2
|2 _Il

R, =R L mA (17)

0 1

Trong do: Ry, Ry la cac gia tri dién tré cia UUT do tai dong iy va i, Vaiip = 1 mA va
i,=1,v2 mA, taco: Ry = 2R; — R,.
b6 khong dadm bdo do Upys duge tinh theo cong thurc:

AR

"= (18)
Voi: AR=R, - R;
b6 khong dam bédo do chuén téng hop cta UUT: uy
Uy :\/u§k1+uik2+uik3+usk4 (19)

3 P khong dam bio tong hop: uc
Uc :\]uih +u§k (20)

P) khong dam bao mé rong: Ugs (voi muc do tin cdy 95 %, hé sé phu k = 2)

U95 =2 X Uc (21)
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