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Nhiét ké dién tr& platin chuan , ’
Quy trinh hiéu chuan bang phwong phap diém chuan

Reference platinum resistance thermometers
Calibration procedure by defining fixed points

1 Pham vi ap dung

Vin ban k¥ thuat nay quy dinh quy trinh hiéu chuan bang phuong phéap diém chuan,
cac loai nhiét ké dién tro platin chuan c6 pham vi do nhiét do tir - 38,8344 °C dén
419,527 °C va d6 chinh xac/do khong dam bao do < 0,010 °C dung dé hiéu chuén céc
loai nhiét ké (trtr nhiét ké y hoc dién tir birc xa h@)ng 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 v¢ thuong la thuy tinh hoac kim loai chiu nhiét, dau
do 1a day platin tinh khiét, c6 dién tré danh dinh 25 Q hoidc 100 Q & 0 °C.

2.2 Pau do cua nhiét ké chuan: 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 bé“mg vat liéu cach
dién, cach nhiét.

2.3 Day dan trong: GOm 4 day 1am tir platin nam trong v6 bao vé, ¢ do tinh khiét nhu
dau do cua nhiét ké chuan, ndi tir dau do dén dau ndi ngoai cua nhiét ké chuan.

2.4 Day dan ngoai: Gom 4 day ndi tir dau nbi ngoai cua nhiét ké chuan dén dau nbi
vao cla thiét bi do dién tré hodc nhiét do.

2.5 Ong bao vé nhiét ké chuan: La dng 1am tir thily 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 chuin: Gdm 4 dau det, ma déng hodc vang dé tiép xtc tot
v6i cac dau ndi cua thiét bj do, chia thanh 2 dau dong va 2 dau ap, thuong ky hiéu
C1P1C2P2; AABB; CcTt hodc phan theo mau, phut hop voi quy dinh qudc té.

3 Cé&c phép hiéu chuin

Phai lan luot tién hanh cac phép hiéu chuan ghi trong bang 1.
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Bang 1
TT Tén phép hiéu chuén Theo diéu, muc céia qui trinh
1 | Kiém tra bén ngoai 7.1
2 | Kiém tra k¥ thuit 7.2
2.1 | Kiém tra dién trd cach dién 7.2.1
2.2 | Kiém tra @ 6n dinh 7.2.2
3 | Kiém tra do lwong 7.3

4 Phuwong tién hiéu chuan

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

Bang 2
Tén phwong tién Pac trung ky thuat do AP dung chqo
TT . X pen P \ . di€u, muc cua
dung dé hi¢u chuan lwong co ban oL
qui trinh
1 |Chuan do lrong
11 Diém ba cia thuy - Nhiét do: -38,8344 °C 73
' ngan - U =0,0006 °C (k = 2) '
1o |Piémbacianuée |- Nhiétdo: 0,01 °C 23
' tinh khiét - U =0,0005 °C (k = 2) '
13 Diém nong chay cua |- Nhiét do: 29,7646 °C 23
' Gallium - U =0,0006 °C (k = 2) '
14 |Piémdongdaccia |- Nhigt do: 231,928 °C .
' thiéc - U =0,0006 °C (k = 2) '
L5 Diém dong dic cia | - Nhiét do: 419,527 °C .
' kém - U = 0,0009 °C (k = 2) '
1 | Thictbido dién tr | - Dai do: 0 + 400 O 73
' chuan - b6 chinh xac: < 0,00001 %. '
q - Gia tri dién tr6 phu hop voi
1.7 | Dién tré chuan ngoai | nhiét ké can hi¢u chuan 7.3
- D6 chinh x4c < 0,0001 %
2 |Phwong tién phu
Hé thél}g ga lap
2.1 |nhi¢t ke dién tro 7.3
Platin chuan
2.2 | Lo G nhiét Dai do max > 420 °C 7.2
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Tén phwong tién Dac trung k¥ thuat do AP dung Chf)
T dung dé hi¢u chuin " lwémg co ban dieu, myc cua
ung ’ g qui trinh
- Pham vi hoat dong:
2.3 | Megomet (0 +500) vDC 7.3
- Dai do max > 5000 MQ;
0.4 | COn tinh khict, gang 7.2,7.3
tay, gié lau vé€ sinh.

5 Dieu kién hiéu chuan

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

- Pién ap ngudn cung cap phai dam bao yéu cau k¥ thuat.

6 Chuan bi hi¢u chuin

Trudc khi tién hanh hi€u chuan phai thuc hién cac cong viéc chuan bi sau day:

- Lam vé sinh sach s€ nhiét ké dién tro chuan can hiéu chuan;

- Tién hanh tai tao cac diém chuan:

+ diém ba cua nudc;

+ diém dong dac cua kém;
+ diém dong dac cua thiéc;
+ diém ndéng chdy cua galium;

+ diém ba ctia thuy ngan.

- Chuén bj thiét bi do dién tré chuan.

- Chuan bi dién tré chuan.

7 Tieén hanh hiéu chuan

7.1 Kiém tra bén ngoai

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

7.1.1 Nhiét ké can hiéu chuan c6 dy du ky, ma hiéu, nu6c san xuét, tai liéu ky
thuat kem theo.

7.1.2 Nhiét ké can hi¢u chuan khong bi nut, vd, moép méo vo bao vé.

7.2 Kiém tra ky thuat
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7.2.1 Kiém tra dién tré cdch dién

7.2.1.1 Pién tré cach dién cua nhiét ké duoc do béng megomet. Khi do mdt cuc
cua megomet ndi véi vo bao vé, cuc con lai duoce ndi voi day dan cuia nhiét ké.
7.2.1.2 Pién tr& cach dién cua nhiét ké phai phu hop voi dac trung ky thuat cua
nha san xut.

7.2.2 Kiém tra dj én dinh

Nhiét ké can hiéu chuin dugc danh gia do 6n dinh tai diém ba cua nudc trude va
sau khi U tai nhiét do cao nhét trong dai nhiét d¢ hiéu chuén. Trinh ty kiém tra nhu
Sau:

- Do gia tri dién trd cua nhiét ké can hiéu chuan tai diém ba cua nuéc: Rrpwo;

- U nhiét ké can hiéu chuin trong 10 G khoang 4 gid tai nhiét 46 450 °C;

Sau khi 1, rat nhiét ké can hiéu chuan ra lam ngudi ty nhién & nhiét do phong.

- Do lai gia tri dién trd cua nhiét ké can hi¢u chuan tai diém ba cua nudc: Rypw:

- Hi€u gia tri nhiét do trudc va sau khi 0 (At) phai thoa man:
+ D6i v6i nhiét ké 25 Q: At < 0,0005 °C;
+ D6i v6i nhiét ké 100 Q: At < 0,005 °C.

Véi: At =w 1)

Trong dé: ¢: Hé s6 do nhay ciia nhiét ké can hiéu chuan, (€/°C)
- Néu khong thoa man cac gia tri trén, nhiét ké can hiéu chuan phai 1 lai. Sau 3 lan
1 van khong dat, ding hiéu chuan va thong bao cho khach hang.

7.3 Kiém tra do lwong
Nhiét ké can hiéu chuan dugc kiém tra do ludong theo trinh tu, noi dung, phuong
phap va yéu cau sau day:
7.3.1 Quy dinh chung
7.3.1.1 Trong dai nhiét do hiéu chuan (-38,8344 + 29,7646) °C, nhiét ké can hiéu
chuan duoc hiéu chuan tai 03 diém chuéan: diém ba cta thuy ngan (TPHg); diém ba
ctia nuéc (TPW) va diém néng chay cua gali (MPGa). Sai léch gitta W(Tgg) Va
ham chuan W,(Tgo) duoc xac dinh bdi cong thirc :
2

AW, =W (Ty, ) =W, (Ty ) =as[ W(Ty ) -1+ b [W(Ty ) -1 (2)
Trong do:
- W(Tg0) = R(Too)/Rypw: Ti s6 dién tré tai diém chuan thuy ngan va gali v6i diém
ba cua nude cia nhiét ké can hiéu chuan, duogc do ngay sau khi do tai diém chuan
thuy ngén va gali.

6
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- W((Tgo): Ham chuan cta di€ém chuan:

+ Trong dai 13,8033 K dén 273,16 K:

( T )
12 273,16K
W, (Ty ) =expi A, +ZAi 5 (3)

+ Trong dai 0 °C dén 961,8 °C:
¢, ZC{ 75415} 4)

- as, bs: Cac hé sb hiéu chuan, dugc tinh tur phuong trinh (2), sau khi da hi¢u
chuan nhiét ké tai cac diém chuan va xac dinh cic gia tri ham W(TPHg) va
W(MPGa).

- Ham nguogc chuan dé tinh nhiét do, véi sai s6 0,1 mK ¢6 dang:

T90(°C):§B{w( o) - 065} )
' 0

273,16K 3 ,35
Vé&icac hé s6 Aj= Ay, A, A, ...Aj,va B; =By, By, By, ...... Bis tra theo bang
chuan ciia Thang ITS — 90 (xem phu lyc 3).

7.3.1.2 Trong dai nhiét do hiéu chuan (0,01 + 419,527) °C, nhiét ké can hiéu chuan
duoc hiéu chuin tai 04 diém chuén: diém dong dac cua kém (FPZn); diém dong
dic cua thiéc (FPSn); diém nong chay gali (MPGa) va diém ba ctia nudc (TPW).
Sai 1éch gitra W(Tg) V& ham chuan W,(Tgo) duoc x4c dinh bai cong thirc:

AW, =W (T, )~ W, (Tyo ) =8 [ W(Ty ) —1] + b, [W(Tyo ) -1

- ag, bg: Cac hé sb hiéu chuan, duoc tinh tir phuong trinh (6), sau khi di hiéu chuin
nhiét ké tai cac diém chuan va xac dinh cac gia tri ham W(FPZn) va W(FPSn).

- Ham nguoc chuéan dé tinh nhiét do, véi sai s6 0,08 mK c6 dang:

T, (°C)-273,16 :iDi [Wf (Ti"g; = 64] (7)

Véi cac hé s6 Ci=Cy,Cy, Cy....Cgva D; = Dy, Dy, Dy, ......Dg tra theo bang
chuan cta Thang ITS — 90 (xem phu luc 3).

7.3.1.3 Do céc gia tri ti s6 dién tré r=R(T,)/R, (v6i Rg la gia tri cla dién tré
chuan ngoai) cua nhiét ké can hiéu chuan trén thiét bi do ti s6 dién trd tai cac diém
chuén véi 2 dong do i; =1 mA va i, =i,/2mA, sau khi chic chan nhiét do tai cac

diém chuan da on dinh.
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7.3.2 Quy trinh do:

- Trinh ty do céc gié tri dién tro tai cac diém chuan R(Ty, ) =rxR, nhu sau:

Rrpzn = Rrpw2 = Repsn = Rrpwz = Rwmpea = Rrpwsa — Ryprg = Rrpws

Trong do: Rrpwz, Rrpwa, Rrpwa, Rrpws 1a cac giad tri dién trd cua nhi¢t ké can hi¢u
chuan tai diém ba cua nudc ngay sau khi do tai diém chuan cua kém, thiéc, gali va
thuy ngan.

- Tai mdi diém chuan, do it nhat 30 gia tri (mdi gia tri do cach nhau 10 giay) sau
khi nhiét d6 can bang pha da 6n dinh.

- Trude khi do tai diém ba cuia nuéce, nhiét ké can hiéu chuan phai dugc lam lanh
trude trong binh 0 °C khoang 20 phut; trude khi do tai cac diém kém, thiéc, gali va
thuy ngan, nhiét ké can hiéu chuén phai dugc gia nhi¢t hodc lam lanh so bd trong
30 phut & nhiét do gén v&i nhiét do cac diém chuan tuong Uung.

- Gia tri dién tré do tai di€ém ba cua nudc sau cung Rypws duoc lay 1a gia tri cua
nhiét ké can hi€u chuan tai diém ba cua nudec.

- Trong sudt qué trinh hiéu chuan, chi st dung 01 di¢n tré chuan ngoai lam dién
tr¢ chuan.

- Sau khi do xong, bao quan nhiét ké can hiéu chuan & vi tri thang dimg trong nhiét
do phong.

7.3.3 Tinh todn két qud do

- Tinh cac gia tri dién tr¢ trung binh, d0 1éch chuan cua nhiét ké can hiéu chuan tai
cac diém hiéu chuan.

- Tinh gié tri cic ham W(diém chuan) cua nhiét ké can hiéu chuén tai cic diém
chuan theo cong thirc:

W(diém chuin) = R(diém chuan)/R(TPW;), (8)

Véi gid tri R(TPW;) 1a gia tri dién tré trung binh do dugc cua nhiét ké can hiéu
chuén tai cac diém ba ctia nudc ngay sau khi do mdi diém chuan.

- Tinh gia tri dién trd trung binh tai mdi diém chuén cua nhiét ké can hiéu chuan
d6i voi dong ip = 0 mA. Gia tri nay duoc xac dinh tir cac gia tri dién tro R; Ry khi
do dong i; va i, theo cong thirc:

Ro (diém chuin) = 2R; — R, (9)

- Sau khi hiéu chuan, nhiét ké can hiéu chuan phai théa man 1 trong cac diéu kién
Sau:

W(+29,7646 °C ) > 1,11807
hoic W(-38,8344 °C ) < 0,844235

8
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Néu khong thoa man, nhiét ké can hiéu chuan khong dat yéu cau, dung hi¢u chuan.
- Tinh cc hé s6 as, bs hodc ag, bg trong cac phuong trinh (2, 6).

- Cian ct vao cac phuong trinh (2, 5, 6 va 7) dé 14p bang sb liéu quan hé giita nhiét
d6 (tgo/°C) hodc (Tgo /K) vOi dién trd R(t) hodc W(t) va hé sé nhay (dr/dt) hodc
(dw/dt).

- Két qua hiéu chuén bao gdm do 6n dinh, cic hé sé xac dinh a;, b;, gia trj dién tré
trung binh do tai cac diém chuén, bang sb liéu quan hé nhiét d§ - dién trd trong
toan dai nhiét do hiéu chuin va udc luong d6 khong dam bao do cua phép hi¢u
chuén tai cac diém chuén.

8 U6c lwgng do khong dam bao do

Do khong dam bao do (PKPBP) cuia phép hiéu chuan nhiét ké dién tré chuan dugc
tinh toan tir cac sai s6 anh hudng dén cac phép do nhiét dé khi hiéu chuan, duoc
chia thanh hai loai: d6 khéng dam bao do cua td hop chuan va do khong dam bao
do cta nhiét ké dién tré can hiéu chuan.

DKDBP duge tinh cho toan dai do véi mirc tin cdy P = 95 % va hé s6 phu k = 2.
8.1 Py khong dam bao do ciia to hop chuan: u,

Do khong dam bao do ctia to hop chuan gdm cac thanh phan sau:

- DKDBD do diém chuan: Ug

DKDBD do do trdi cta diém chuan: uep,

DPKDBD do cau do dién trd: Ucps

DKDBPD do dién tré chuin ngoai: Ugns

DKDBP do binh diéu nhiét duy tri dién tré chuan: Ugns

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

2 2 2 2 2
uch :\juchl+uch2 +uch3+uch4 +uch5 (10)

8.2 P khong dam bao do ciia nhiét ké cin hiéu chuin: uy

Do khong dam bao do ciia nhiét ké can hiéu chuan gdém céc thanh phén sau:
- DKDBD do d9 tan man két qua do cua nhiét ké can hiéu chuin: Uy

- DKDBD do sai 1éch tir phuong trinh ndi suy: Upk,

- DKDBD do chiéu sau nhuing cua nhiét ké can hiéu chuin: Upys

- DKDBD do hi¢u img ty nung ndng ctia nhiét ké: Uy

- DKDBD do d6 6n dinh ciia nhiét ké tai diém ba ctia nudc: Upgs

b6 khong dam bao do chuén téng hop cua nhiét ké can hiéu chuén:

2 2 2 2 2
Uy :\/ubk1+ubk2+ubk3+ubk4+ubk5 (11)
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8.3 Py khong dam bao do tong hop: uc

_ / 2 2
Ue =4fUg, T Uy

8.4 D¢ khong dam bao do mé rong: U,

Tinh vé1 muc do tin cay 95 %; hé ) phu k = 2:

Ugs =2 x Uc

(12)

(13)

Thanh phan nay s€ dugc dua vao chung nhan hi¢u chuan cua nguon vat den can
hiéu chuan.

Bdng téng hep cac nguén gdy nén dp khéng dam bdo do

DKDBD

TT Ngudn goc gy nén do khong dam bao do loai Phan b
1 PKDBD cia td hop chuﬁn, Uch

1.1 | DPKBBD do diém chudn nhiét do, Ugn B Chuén

1.2 | DPKDBD do d9 tréi ciia diém chuan, Ucny B Chir nhat

1.3 | DPKDPBD do cau do dién tré chuan, Ugs B Chuan

1.4 | DKPBD do dién tré chuin ngoai, Ugpyg B Chuén

15 DKDBD do binh diéu nhiét duy tri dién tré chuan, B Chit nhat
Uchs

2 | PKPBD ciia nhiét ké can hiéu chuan, up

21 D;KDBAD do xd(,) tan man két qua do cua nhiét ké A Chudn
can hiéu chuan, Uy

2.2 | bPKDBD do sai I¢ch tur phuong trinh ndi suy, upk, A Chuén

23 DK]?BD do chiéu sau nhung ctua nhiét ké can hi¢u B Chit nhat
chuan, Upks

24 DKDBD do hi¢u ting tu nung néng cua nhiét k¢, B Chit nhat
Upks

25 DWKDBI’-) do dd On dinh cua nhiét ké tai diem ba B Chit nhat
cua nuoc, Upks
PKDPBPD tong hop, uc Chuan
PKPBP mé rong, Ugs Chuan

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

10
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9 Xir ly chung

9.1 Nhiét ké dién tro platin chuén sau khi hiéu chuin néu dat cac yéu cau k¥ thuat
va U < 0,010 °C thi duoc cép chung chi hiéu chuén (tem hiéu chuén, ddu hiéu
chuan, gidy ching nhan hiéu chuan...) theo quy dinh.

9.2 Nhiét ké dién tré platin chuén sau khi hiéu chuin néu khong dat mot trong cac
yéu cau trén thi khéng cip chimg chi hiéu chudn méi va xoa dau hiéu chuan cii

(néu co).

9.3 Chu ky hiéu chuan cua nhiét ké dién trd platin chuéan 1a 12 thang.

11



Phu luc 1

Tén co quan hiéu chuan BIEN BAN HIEU CHUAN
............................... SO e,
Tén chuén/phuorng tiéndo:
Kiéu: sé:
Cosdsanxudt: Nim san xvat:
Pac trung K¥ thUAt 1 oo

GO SO ST AUN .
Phuong phap thuc NICn:
Chuan, thiét bi chinh duoc st AUNE: i ———————
DicU Ki8N MOT tIONE: ..vrvveeeeveeseeseseeteriessessesee st essessessssesssesss st ssensesssssessassessessssnsenssneans
Nguoi thye hién: Ngay thuc hién:
Dia diém thyc hién:

KET QUA HIEU CHUAN
1 Kiém tra bén ngoai: [ Pat [] Khong dat
2 Kiém tra k¥ thuat: [] Pat L] Khong dat
3 Kiém tra do lwong:

S6 doc ciia nhiét ké can hiéu | S6 doc ciia nhiét ké cin hiéu

Piém chuin chuén (Q), i; = 1 mA chuén (Q), i, = 1,414 mA

Lan doc Lan doc | Lan doc Lan doc
tha 1 thor n tha 1 thar n

TPWO

TPW1

FPZn

TPW?2

FPSn

TPW3

MPGa

TPW4

TPHg

TPW5

W(Ga) =

Do khong dam bao do 16n nhit cua phép hiéu chuin 1a Ugs =.....°C (95 % C.L.; k = 2).
4 Két luan:

Nguwoi soat lai Nguwoi thue hién

12



Phu luc 2

HUONG DAN TiNH TOAN PO KHONG PAM BAO PO

1 P khong dam bao do ciia té hop chuén: ug,

1.1 DPKPBD do cac diém chuin nhiét do: Ueny

Thanh phan nay dugc lay tir gidy ching nhan cua cic diém chuan, dugc tinh theo
cong thurc:

U
Ugy = % (1)

1.2 DPKDBD do d6 trdi cla cac diém chuan: Ugpy
Thanh phén nay tinh todn dya trén dg troi lau dai cua cac diém chuén st dung, léy tur
sb liéu cua nha san xuét cac diém chuan, dugc tinh theo cong thuec:

At

Uenz :ﬁ (2)

1.3 PKDBD do do cau do dién trd: Ucns
Thanh phan nay dugc 14y tir gidy ching nhan cia cau do, dugc tinh theo cong thuc:
Ry X Ugs,
uch3 = ! 2 B (3)
Trong do:
Req: Gia tri dién trd danh dinh cta cudn dién tré chuan;
c: Hé s6 d6 nhay cua nhiét ké can hiéu chuan, don vi (€/°C).
1.4 PKDBD do dién tré chuan ngoai: Ucng
Thanh phan nay duoc ldy tir gidy ching nhan ctia dién trd chuan, duoc tinh theo cong
thuec:
R, xU
S Q)
Trong do: Ry: Gia tri dién tré danh dinh cua cudn dién tro chuan.
1.5 DPKDBP do binh diéu nhiét duy tri dién trd chuan: Ughs

Thanh phan nay duoc tinh tir to hop hai thanh phan d6 khong dam bao do cua thiét bi
theo do 6n dinh 8oy va d6 dong déu dyq cua binh diéu nhiét duy tri dién tré chuan,
dugc tinh theo cong thuc:

& +8°
Ughs :,\’—od 3 « (5)

Do khong dam bao do chuan tong hop cua t6 hop chudn: ug,

2 2 2 2 2
Ug, :\/uchl+uch2 +Ugg + Uy +Ugs (6)

Cl

13



2 P§ khong dam bio do ciia nhiét ké cin hiéu chuin: ug

2.1 PKPBP do dd tan man két qua do cua nhiét ké can hiéu chuin: upy

(7)

Trong do:
S 1a d6 l1éch chuén cua nhiét ké can hiéu chuén, tinh cho n 1an doc, duogc tinh theo
cong thuec:

(8)
Véi: N: S6 diém nhiét do hiéu chuén;

n: Sé 1an doc tai mdi diém;

ti: Gié tri nhi¢t 6 & 1an doc thir i ctia nhiét ké can hiéu chuan;

t: Nhiét do trung binh tai diém kiém tra ctia nhiét ké can hiéu chuan.
2.2DKDBD do sai léch tir phuong trinh ndi suy: Ugk,

Thanh phan nay duoc lay tir két qua tinh toan trong phwong trinh ndi suy, va bang gia
tri d6 1éch tai mdi diém do so voi phuong trinh tinh toan, ta cé:

©)

Trong do:

At;: Gia trj sai 1éch nhiét d9 tai diém kiém tra tht j;
N: S diém do;

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

2.3 DPKDBD do chiéu siu nhung cua nhiét ké: Ups
Thanh phan nay dugc udc tinh theo cong thirc:
dhxk
U = 10
bk3 \/§ ( )

Trong do:

dh: chiéu sdu nhiing, m

k: hiéu chinh nhiét do theo chiéu sau nhing, mK/m

2.4 PKPBD do hi¢u tng tyr nung néng ciia nhiét ké: Uy

Thanh phan duoc tinh toan dira theo do chénh 1éch cia gia tri do R; tai dong dién i; = 1ImA va
R, tai dong dién i, = il\ﬁ mMA, duogc tinh theo cong thirc:

AR
bk4 Cx ;3 ( )
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Voi: AR = R2 — Rl

2.5 DPKPBD do d6 6n dinh cua nhiét ké tai diém ba ctia nude: ups

Thanh phan nay dugc tinh toan theo d6 chénh léch gia tri do diém ba cia nuéc tai lan
do dau (Rtpwo) va cudi (Rtpws) cua qua trinh hiéu chuan, va tinh theo cong thuc:

AR
bk5 C)<2 ;3 ( )

TI’Ol’lg do: AR = RTPWO - RTPWO

b6 khong dam bao do chuan téng hop cua nhiét ké can hiéu chuan:

2 2 2 2 2
Uy :\/ubk1+ubk2+ubk3+ubk4+ubk5 (13)

3 P khong dam bao tong hop: uc
Uc =+ uih + uik

Po khong dam biao mé rong: Ugs (voi mirc do tin cay 95 %, hé s6 phu k = 2)

(14)

Ugs = 2 x Uc (15)
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Phu luc 3

Cdc hé s6 phwong trinh néi suy A;, B;, C;, D; theo Thang ITS - 90

A0 -2,13534729 BO 0,183324722
Al 3,18324720 Bl 0,240975303
A2 -1,80143597 B2 0,209108771
A3 0,71727204 B3 0,190439972
A4 0,50344027 B4 0,142648498
A5 -0,61899395 BS 0,077993465
A6 -0,05332322 B6 0,012475611
A7 0,28021362 B7 -0,032267127
A8 0,10715224 B8 -0,075291522
A9 -0,29302865 B9 -0,056470670
Al0 0,04459872 B10 0,076201285
All 0,11868632 B11l 0,123893204
Al2 -0,05248134 B12 -0,029201193
B13 -0,091173542
B14 0,001317696
B15 0,026025526
Co 2.78157254 Do 439.932854
C: 1.64650916 D, 472.418020
C, -0.13714390 D, 37.684494
Cs -0.00649767 D; 7.472018
C, -0.00234444 D, 2.920828
Cs 0.00511868 Ds 0.005174
Cs 0.00187982 Ds -0.963864
C; -0.00204472 D, -0.188732
Cs -0.00046122 Dg 0.191203
Cy 0.00045724 Dy 0.049025
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Phu luc 4

Hé sé chiéu sdu nhiing theo Thang nhiét dj ITS — 90

2 . Nhit d¢ Anh huéng chiéu sau
biem chuan e nhing, k1
(too, C) (i)

TPHg -38,8344 471

TPW 40,01 073

MPGa +29,7646 1,2

FPSn +231,928 422

FPZn +419,527 27
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