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™
Thit bi chi thi nhiét do hién s8 v tuong ty - Quy trinh hiéu chudn

Digital and analog temperature indicators- Methods and means of calibration

1 Pham vi ap dung

Van ban k¥ thuat ndy quy dinh quy trinh higu chudn cdc loai thiét bi chi thi nhiét do hién so va
tuong tu, c6 pham vi do nhiét do tir - 200 "C dén 2000 °C vé6i do phan gidi dén 0.01 "C.

Thiét bi chi thi nhiét do bao gom cdc loai sau:

- Milivonmet do nhiét do;

- Logomet do nhiét do;.

- Mdy bl dién tir ty dong do nhiét do;

- Ciu can bang tu dong do nhiét do:

 Thiét thi chi thi hién s& hoac tuong tu do nhiét do:
- Thiét bi do va diéu khién nhiét do.

2-Cac phép hiéu chuén

Phaj l4n luot tién hanh cdc phép hiéu chuan ghi trong bang sau:

| 61} Tén phép hiéu chuin ' Theo diéu, muc nao cua QTHC ;
B | ——
| 1 Kiém tra bén ngoai B = 6.1

|2 | Kiém tra k thuat | 6.2

f} Kiém tra do luong ’ | 6.3 _
| ' . . !
. 4 Xir 1y két qua higu chuan 6.4

‘ 5 Tinh todn do khong dam bao do cua | 6.3

|l két qua hiéu chuan.
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3 Phuong tién hiéu chuan
3.1 Phuong tién chuin

3.1.1 Thiét bi tao tin hiéu chudn c6 pham vi do phlt hop voi pham vi nhigt do can hiéu chuan. va
da dugc hiéu chudn theo Thang nhiét dé quoc 1€ ITS - 90.

Céc thiét bj tao tin hiéu chuén 6 thé bao gom:
- Hop dién trd chuan:

- Thiét bi phét dién tr6 chuan:

- Thiét bi phat dién 4p mot chiéu mV chuén:

-+ - Thiét bi phét nhiét do chun.
3.1.2 Céc day bu nhi¢t do. day dién tro hodc day dan da duoc hiéu chuin thoa min yéu cau.

3 P khong dam bao do cla 16 hop chuén. bao gém thiét bi tao tin hiéu chuan. day bu.-day
dlf_:l]_[lo . phai nho hon 1/3 do khong dam bdo do clia thiét bi cén hiéu chuan.

3.2 Phuong tién phu

a

- Hé théng g4 1ap thiét bi chudn va cdc loai bo chi thi can hiéu chuén theo ding yéu cau k¥
thuat:
- Hé théng quang hoc c6 d6 phéng dai khong nho hon 4 lan:

- Gang tay. dung dich lam sach, vai cotton... d& vé sinh thiét bi truéc khi hiéu chuan.
4 Piéu kién hiéu chuin

Khi tién hanh hiéu chudn phai ddm bao cdc dieu kién sau day:

- Nhiét d6 moi trudng: (23 = 2) 'C;
- Do 4mmoi truong: (60 + 10) % RH.

Chii thich: Khi hiéu chudn cdc thiét bi chi thi nhiét do chm'g trong c(mg nghiép tui hién tricong.
diéu kién moi trudng cdan thod mdn vor yéu cdu k¥ thudt ciia thiét bi can hiéu chudn.

5 Chuén bi hiéu chuin
Trudc khi tién hanh hiéu chuén phai thuc hién cdc cong viéc chuén bi sau day:
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- Lam sach thiét bi c4n hiéu chuén;

- G4 l4p, ddu noi day theo ding yéu cdu dac trung k¥ thuat clia thigt bi can hiéu chudn:

- Lua chon va chudn bi t6 hop chudn phit hgp véi yeu cau ky thuat clia thigt bi can hiéu chudn.
6 Tién hanh hiéu chuin :

6.1 Kiém tra bén ngoai

Phai ki€m tra bén ngoai theo céc yeu cau sau day:

6.1.1 Ky, nhan hiéu ghl trén thiét bi chi thi nhiét do phcu rd rang. bao gom: loai chi-thi. thang
chia do, pham vi do, cdp chinh xéc, co sO san XUuat. 90 san Xuat..

6.1.2 Céc diu néi day phai dam bdo cho viéc ndi day chac chin. an todn va ti€p xUc tot: vo bao
vé thiét bi chi thi khong bi hu hong.

Thlet bi chi thi néu dung pin phai thay pin moi ding yéu cdu k¥ thuat trude khi hicu

6.2 Kiem tra ky thuat
Cdc thi€t bi can hiéu chudn phai thoa mén cdc yéu cau sau:

~Péi véi loai chi thi hién 6. khi cdp nguén cdc s0 hién thi phai o nét. khong bi md& hodc mat
nét. cdc chiic nang hoat dong binh thudng theo ding dac trung k¥ thuat:

- P6i v6i loai chi thi twong tu. vach chia do phai ddy di. khong bi nhog. mat chit 56. kim chi thy
phai chuyén dong tron tru. khong bi ket. -

6.3 Kiém tra do ludng

Thiét bi chi thi nhiét do can hi¢u chuin duoc kiém tra do ludng theo trinh L. not dung. phuong
phdp va yéu cau sau day :

6.3.1 Phuong phép ki€m tra

6.3.1.1 Kiém tra do ludng dugc thuc hien bang cdch so sdnh: s6 chi cda thigt bi can hiéu chud \n
duge so sanh véi gid tri nhiet do chuin duge xdc dinh boi 16 hgp chuan.

uJ

2 S6 diém kiém tra N phai duoc chia déu va khong it hon 3 diém trong dai nhiét do can

6.-
hié chuin.

(T,>
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Véi thiét bi chi thi s6, cdc diém kiém tra la cdc gid tri nhiét do chin chuc hoac chan tram tuy
thuoc theo pham vi do.
Vi thiét bi chi thi tuong tu. cdc diém kiém tra 1 cdc vach ¢6 ddnh $0 trén thang dq

6.3.2 Chuén bi kiém tra
6.3.2.1 G4 ldp t6 hop thiét bi chudn. thiét bi can hiéu chuan theo dung yéu cau k¥ thuat.
6.3.2.2 Van hanh t6 hop chuan theo ding huéng dan su dung thiét bi.

6.3.2.3 Cip ngudn dién va ngudn tao tin hieu dau vao cho thiét bi ¢an hicu chuan theo ding dic
trung chia do. yéu cdu k¥ thuat va huéng dan su dung thiét bi.

..6.3.3 Trinh tu tién hanh kiém tra

6.3.3.1 Hiéu chuén theo chiéu tang nhiét do. di¢u chinh thi€t bi cung cdp tin hiéu diu vao de s6.
chi cla thiét bi cdn hiéu chudn tang dn dén gid tri nhiet do tuong tng voi diem kiém tra ddu
tien thdp nhat trong dai nhiét d6 can hiéu chuan.

6.3.3.2 Khi s6 chi 6n dinh. doc va ghi s6 chi nhiét do cua t6 hop chuan va thi€t bi céan hi¢u
chuén. Trinh tu doc theo thi tu:
Chuin — thiét bi cin hiéu chudn — chuan —— thi€t bi can hiéu CHUH s

S6 14n doc n tai méi diém kiém tra khong it hon 3

6.3.3.3 L4n luot tién hanh nhu muc 6.3.3.1 va 6.3.3.2 ddi vGi cdc diém kiém tra tiép theo cho
dén diém kiém tra cudi cung.

6.3.3.4 Hiéu chuén theo chiéu giam nhiét do. t diém cao nhat dén diém thap nhat trong dai
nhiét d6 can hiéu chudn nhu muc 6.3.3.1. 6.3.3.2 va 6.3.3.3.

6.4 Xir Iy két qua hiéu chudn -

6.4.1 Tinh gid tri nhiét do trung binh do dugc theo chiéu tang va gidm tai méi di¢m kiém tra cua
chuén va cua thiét bi can hiéu chuén theo cong thic:

Véi n 12 6 1an do tai mbi diém kiém tra.

6.4.2 Tinh do léch chuén theo chiéu tang va chiéu giam tai moi diém kiém tra clia thiét bi chuan
va cla thiét bi can hiéu chudn theo cong thuc: -\

6
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Trong do
t; : gid tri mdi l4n do tai diém nhiét do kiém tra (i=1, 2 ....n);
T : gié tri trung binh ctia n 14n do tai diém kiém tra;
n :s6 ln do tai mdi diém kiém tra;
S; : do léch chuén tai diém ki€m tra thitj (G = 1, 2,..., N);
P . 2
N : s06 diém kiém tra.

6.4.3 Tinh s6 hiéu chinh theo chiéu tang tai mdi diém kiém tra cla thiét bi cén hiéu chudn: bang
hiéu so giita gia tri trung binh clia nhiét do chuin da dugce hiéu chinh va gid tri trung binh cta
thiét bi cin hiéu chuin:

At= (ta+Bt) - ty

Trong dé:

f; : gid tri nhiét do trung binh cla chuén theo chiéu tang;

fie © gid tri nhiét do trung binh clia thiét bi cdn hiéu chuén theo chiéu tang;

Bt : hiéu chinh nhiét do tai diém kiém tra cla chuédn, 14y tir gify ching nhan
hiéu chuén.

Chii thich: 86 hiéu chinh At tai méi diém kiém tra khong duoc vuor qud gid tri sai s6 tiong ing
Vi cdp chinh xdc ciia thiét bi cdn hiéu chudn.

6.4.4 Tinh do hoéi sai tai moi diém kiém tra clia thiét bi chi thi cdn hiéu chuin: bing hiéu gura
gid tri nhiét d6 do duge theo chiéu tang va gid tri nhiét 46 do dugc theo chiéu gidm.

6.5 Tinh toan do khong dam bao do ctia két qua hiéu chuan

Do khong ddm bio do clia k&t qué hiéu chuéin bo chi thi hién s6 hodc twong tu, phat sinh do
nhiéu y&u t6 gay sai s6 dugc tinh theo cdc thanh phan sau:

6.5.1 Do khong dam bao do clia t hop chudn, khi xdc dinh tin hiéu nhiét do chudn cung cdp dé
hiéu chuan u,, , gém céc thanh phén:

- Do khong dam bao do cta thiét bi tao tin hiéu chudn: u,, (loai B);
- Do khong dam bao do clia day bu hodc déy dién trd: uy, (loai B);
- D6 khong dam bao do do d6 tan man k&t quéa do clia t& hop thié€t bi chudn: ug; (loai A).
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6.5.2 Do khong dam bdo do clia thiét bi can hiéu chuan. khi chi thi cdc gid tri nhi¢t do trong dii
nhiét do hiéu chuan u,,. gdm cdc thanh phén:

- Do khong dam bio do do do hoi sai clia thiet bi can hiéu chuan: uy,, (loai B):
- Do khong dam bio do theo do phan dai cta nhiét ké can hiéu chuan: uy,» (loai By
- D6 khong dam bao do do-d6 tin man két qua do cua thiét bi can hiéu chudn: vy, - (Joai A).

I

6.

£ i

.3 D6 khong dam bdo do chudn-lién hop cua phép hiéu chuan dugc tinh theo cong thic: ' |

SR - 2 {
G 1l
6.5.4 Do khong dam bao do md rong cla phép hiéu chuan:

U= ku~=21.

V6i muc tin cay 95 % va hé s6 phu k = 2.

Chii thich: Tinh todn chi tiét cde thanh phdn do khong dam bdo do xem trong phis lue .
7 Xt 1y chung

7.1 Thiét bi chi thi nhiét do sau khi hiéu chuédn duogc ddn tem. cép gidy chung nhin hiéu chuan
kem theo théng bao két qua hiéu chudn.

7.2 Chu k¥ hiéu chuén cta thiét bi chi thi nhiét do duoc khuyén nghi la 1 nam.
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HUGNG DAN TINH TOAN PO KHONG DAM BAO DO

I Po khong dam bao do ctia t6 hop chuan: u,,

E
£
3
L

| D6 khong ddm bao do ctia thiét bi tao tin hiéu chuan: uy, (lodi B)

Thanh phin nay ldy tir gidy ching nhan hiéu chuén . tinh tr do khong ddam bao do morong U
(theo miic tin cdy P% va hé s6 phu k ):

(-)."
”:-h i _;(L [ OC ] €

2 Do khong dam bio do ciia day b hodc day dién d: u, (loai B)

Thanh phén nay 1dy tir gidy ching nhéan hiéu chudn hodc tir dac trung k¥ thuat clia nha san xudl.
tinh tr do khong dam bao do m& rong U, (theo mifc tin cdy P% va he s6 phu k ):

Us .o
u;h: = }'{— [ C:l

3 Po khong dam bao do do do tan man k&t qua do cua td hop thiét bi chudn theo chieu lang
nhiét do: u.; (loal A)

“Thanh phan nay dugc tinh theo do khong ddm bao chudn loai A. tir cdc thanh phin sau :
_ Tinh do léch chuén s; theo cong thifc trong muc 6.4.2;

- Tinh d6 léch chuén trung binh uyg:

Véi N 12 s6 diém kiém tra.

.- Tinh d6 khong dam bao chuén loai A:

uy = 2 oe]



V6i nla s6 Jan do tai moi di€m kiém tra.
_- Do khong dam bao do do do tan man ket qua do
Ups = Uy

L

3 Do khong dam bao do chudn lién hop clia t6 hgp chudn dugce tinh theo cong thic:

_ 2 2 : 2 ]
Uen = \/”cm T Uy + Us [°C]

11 P6 khong dam bao do ctia thiét bi can hiéu chuan: u,,
1 Do khong dam bio do do do héi sai cha thié€t bi cdn hiéu chuan: uy, (loai B)

Thanh phén nay dugc tinh tir d6 hoi sai 16n nhat A, theo cong thic:

A .
; -~ max OC
P [- ]

Trong d6 : A = ‘ ty.( chiéu tang ) - ty,( chiéu gidm ) 1 e

2 Do khong dam bao do do do phéan giai cta thiét bi cn hiéu chuan: upn (loai B).
Thanh phdn ndy tinh tir d6 phan giai hoac gid tri do chia cuia chi thi theo cong thic:

B.d

il

[°C]

Uper =

L]

Trong do:
d: 12 gid tri do phan giai hodc gid tri d6 chia cua chi thi can hi¢u chuan:
B=1/2 d6i véiloai chi thi hién s6:
B =1/10 d6i véi loai chi thi tuong tu.

Il

3 Do khong dam béo do do do tan man k&t qud do cta thi€l bi can hi¢u chuan theo chiéu tang
nhiét do: ug,, (loar A )

Thanh phan nay duge tinh theo do khong dam bdo chuan loai A. tr cac thanh phan sau:

- Tinh d6 léch chudn s theo cong thic trong muc 6.4.2:
- Tinh d6 léch chuén trung binh urg:

Véi N 14 s6 diém kiém tra.

10
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TT | Nguon gay ra do khong dam bao Phan bo banh gia
1 | Té hop chuin x4c dinh nhiét do chuén
1. Do khong dam bao do clia thiét bitao tin hiéu chuan Chuan B
2. Po6 khong dam bao do cua ddy bu hoac day dién Chuéan | B
tro . ‘ |
3. Do khong dam bao do do do tan man két qua do Chuén l A
2 Bo chi thi nhiét d6 can hiéu chuin : |
1. Do khong dam bao do do d6 hoi sai Chit nhat B
2. Do khong dam bao do do do phan giai Chit nhat B
3. Do khong dam bao do do d6 tan man két qua do Chuan A
3 | Do khong dam bao do lién hop SH P
4 | P06 khong dam bao mo rong | U=2.u,

- Tinh do khong ddm béo chuén loai A:
e - o ; [ DC_]
Vi n 1a s6 lan do tai méi di€m kiém tra.
- Do khéng dam bao do do d6 tan man két qua do:

Upps = Uy

4 Do khong dam bdo do chudn lién hop cla thiét bi can hiéu chuan duogc tinh theo cong thi:

f

= a2 2 2!
Uhl\' —: 4 l.lr,".|| +“,-'«j_-: +“.".ﬂ';

ITI Po khong dam bao do chuin lién hop cua phép hiéu chuin u,:

P
i fo® go?
U, =ty +uy,

IV Do khong dam bao do mé rong: -
U =k, =24,

Véi mic tin cay 95%: hé s6 phi k = 2.

Thanh phéan nay chinh 1a d6 khong dam bao do cua két qua hiéu chuan thi€t bi chi thi nhi¢t do
hién s6 hodc tuong tu va duoc dua vao ching nhan hiéu chuan cung véi két qua hicu chuan,

Bang cac thanh phan do khong dam bao do
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Tén co quan hiéu chudn BIEN BAN HIEU CHUAN

.
........................................... > 1 ¢ LR ——

S6 liéu va ket qua :

Nhiét d6 chuan (°C) S6 chi clia thiét bi can hiéu chuén (°C) S6 hieu chinh
Chiéu tang nhiét do Chiéu giam nhiét do (2C)

= Do khong ddm bdo do ciia két qud hiéu chuan, khi ap dung so hiéu chinh cho theo bang rén

duwoc woc tinh la ... C ( tinh itng v&i dé tin cay 95 %, vai hé sa phiik = 2 ).

Nguéi sodt lai Ngudi thuc hién

12



DLVN 160 : 2005

Tong cuc Tiéu chuan - Do luomg - Chat lwgng chin
trach nhiém xuat ban, phat hanh va gi ban quyén
Vin ban ky thuiat do lwong Viét Nam. Khong

dwoc in, sao, chup lai néu chua dwoc phép cia
Tong cuc Tiéu chuidn - Po lwong - Chit Iuong.
Diachi: 8 Hoang Quéc Viét, Cau Gidy, Ha Noi.
DT : (84-4) 7911642 Fax : (84-4) 7911595

All rights reserved. No part of this publication may be
reproduced or utilized in any form or by any means
electronic or mechanical, including photocopying and
microfilm without permission in writing from the
Directorate for  Standards and  Quality.
Address : 8 Hoang Quoc Viet Rd., Cau Giay Dist., Hanoi

Tel : (84-4) 7911642 Fax : (84-4) 7911595 .





