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Trong linh vue do lwdong, viéc thiét l1ap cac don vi co ban trong hé SI tai cac Vién Do lwong Quéc gia la dac
biét quan trong. Péi véi linh vure do lwong quang, don vi do thang do nhay do roi (A/Ix) rat quan trong,
don vi nay dugc sir dung dé thiét l1ap don vi cwong do sang candela, quang thong va d¢ roi [1-3]. Trong do,
candela la 1 trong 7 don vi co ban quan trong. Hién nay, cé hai phwong phap dwgc sir dung dé thiét lap
don vi thang d§ nhay d¢ roi, do 1a phwong phap sir dung thang d¢ nhay ctia quang ké chuén da biét gia tri
do nhay d¢ roi va phwong phap sir dung nguf”)n chuin di biét gia tri cwong do sang. Cac phwong phap st
dung dé thiét lap thang d¢ nhay do roi nhiam muc tiéu c6 d¢ khong dim bao do nhé.

Trong bai bao nay, cac tac gia nghién ciru phat trién hé thong chuin thang d nhay dé roi dé thiét 1ap don
vi dd nhay d roi trén co sé phwong phap sir dung thang dd nhay cia quang ké chuin da biét gia tri do
nhay d9 roi. Hé thong chuin thang dd nhay do roi dwgc nghién ciru phat trién (VMI-PR-006) di dwgc siv
dung dé thiét 1ap don vi thang d9 nhay d9 roi quang ké chuin (P30SCT; S/N: 09B622; Hiang LMT - Diic)
¢6 d khong dam bao do wéc lwgng khoing 0,62%. Két qua di xac dinh dwoc thang dd nhay dé roi quang
ké chuin trén hé thong chuan VMI-PR-006.

Tir khéa: cwong dé sing, dp nhay dp roi (A/Ix), don vi SI, quang ké chudn.

Chi sé phin logi: 1.3

Mé dau cuu phat trién hé théng chuén thang d6 nhay do roi trén
co s& phuong phép so sanh véi quang ké chuan da biét
thang d¢ nhay do roi. Trong phu'o‘ng phap nay, thang do
nhay d6 roi chuan ctia quang ké chudn can hiéu chuan
duoc xac dinh dya trén thang do nhay d6 roi cia quang
ké chuan da biét. Thang d6 nhay do roi quang ké chuan
can hiéu chuan dugc tinh theo cong thuc sau [5]:

Thang d6 nhay d6 roi ciia quang ké chuén cé vai
tro dic biét quan trong, dung dé thiét 1ap don vi cudng
do sang (cd), quang thong (Im), do roi (Ix) [1, 3, 4].
Dic biét, theo Thong tu s6 23/2013/TT-BKHCN ngay
26/9/2013 ctua Bo Khoa hoc va Cong nghé quy dinh vé
do luong ddi voi phuong tién do nhom 2, thi phu’ong . A
tién do do roi thudc danh muc dugce st dung de bao vé sT=d VS (1)
suc khde cong déng, bao v¢ moi truong, phuc vu thanh " E, y'-CCF*
tra, kiém tra va trong cac hoat dong cong vu khac duoc
kiém soat theo yéu cau k¥ thuat do luong quy dinh tai L, , , \
vin ban k}~] thué:lt do llIO'l’lg Vlét Nam (DLVN 257) da quang ké can hléu chuan va quang ké chuan (A/IX), )‘/T,
ban hanh. Trong ndi dung PLVN 257, yéu cau k¥ thuat yR twong ung la dong quang do duoc tir quang‘ké can
d6i v6i quang ké chuan dung dé kiém dinh phuong tién hi¢u chuan ‘Va quang k& cl}uén (A); E, 1a do roi Fhl}ﬁn
do d6 roi duoc din xuét tir thang d6 nhay do roi cia duogc xac dinh tir quang ké chuan; CCFR 1a hé so hiéu
quang ké chuén véi do khong dam bao do mé rong U chinh mau va duoc tinh theo cong thire:

<1,0% (k=2) [4].
U | Je.s,, ()2 e 2l (2
Hién nay, hau hét cac Phong do luong quang hoc tai CCF - )

cac Vién Po ludong Qubc gia (NMIs - National Institute
of Metrology) trong khu vurc va trén thé gi¢i da nghién I e (Al I (2)S,.,(2)d

Trong do, 5!, s* twong tmg la do nhay do roi ciia
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Study on the illuminance responsivity scale
realization for the national measurement standard
realization of luminous intensity

Summary

In the National Measurement Institutes,
establishing the basic SI units is especially
important. And the illuminance responsivity
scale (A/Ix) unit plays a vital role in the optical
measurement. This unit is used to constitute
luminous intensity (candela), luminous flux (Im),
and illuminance (IxX) units. Among them, the
candela is one of the basic SI units. Currently,
there are two methods used to develop the
standardized illumination sensitivity system:
using a standard light source and using a
standard photometer with a given illuminance
responsivity scale.

To increase the accuracy of the measurement
system, in this study, the authors developed the
standard illuminance responsivity scale to set
up illuminance responsivity units on the basis
of using a standard photometer with a given
illuminance responsivity scale. The developed
standard illuminance responsivity sacle system
(VMI-PR-006) was used to set up the illuminance
responsivity scales of the standard photometer
(P30SCT; S/N:  09B622; LMT-Germany
company) with an uncertainty of measurement
U estimated about 0.62%. As the results, the
illuminance responsivity scales of the standard
photometer on the VMI-PR-006 system were
determined.

Keywords: illuminance responsivity scale (A/Ix),
luminous intensity, SI unit, standard photometer.

Classification number: 1.3
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Trong do, e la phan bd phd ngudn sang A (CIE illu-
minant A), e, 1a phan bb ph6 ngudn sang dung cho hiéu
chuin d6 nhay dé roi do bang thiét bi do phd bic xa,
S ,1a do nhay pho ‘Euor}g doi cua quang ke chuan, V()
l1a ham d¢ nhay phé mat nguoi.

Trong cong trinh nay, chiing t61 nghién ctu phat
trién hé théng chuén thang d¢ nhay do roi trén co s&
phuong phap so sanh v&i quang ké chudn da biét trudce

gia tri thang d6 nhay do roi (Sf ). Chiing t6i su dung hé

théng chuin thang do nhay do roi da dugc nghién ciru
phat trién (VMI-PR-006) dé tién hanh hiéu chuan
thang d6 nhay d¢ roi ciia quang ké chuan (model:
P30SCT; S/N: 09B622) va c6 tinh dén chi sd E_- 1a chi
sd danh gia trong quan kha nang thyc hién hiéu chuan
thang d6 nhay do6 roi ciia quang ké chuan giira hai
phong thi nghiém.
Thuc nghiém

Chung t6i da sir dung hé thong chuan thang d6 nhay
do roi (VMI-PR-006) duoc nghién ctiu phat trién tai
Vién Po ludong Viét Nam dé tién hanh thyc nghiém
hiéu chuin thang d¢ nhay dd roi ciia quang ké chuan.
Trong phan thyc nghiém nay, quang ké chuan (model:
P30SCT; S/N: 01B1042; U = 0,4%) da biét trudc gia

tri thang d6 nhay do roi (sf ) dugc sir dung lam chuéan
quang ké chuin (model: P30SCT; S/N: 09B622) la

quang ké can hiéu chudn thang d6 nhay do roi (sD).

Ngoai ra, chung t6i sir dung thiét bj do dong nhé (Pico-
ammeter 6485 Keithley) dé xac dinh cic dong quang
(7, ¥®). So dd hé théng chuian (VMI-PR-006) duoc
biéu dién trén hinh 1.

Tém chin sang

beén chuin
/ /’\ Quang ké chuin
' 1 ) ' )

Truc quang

Gia tric quang

| I I Iy
[ ] I 1 ]I ] nhict
B9 ngudn DC cung Thiét bj do
cap cho dén chuan pho burc xa
Thiét bi do dong nho \—

B¢ mdy vi tinh

Hinh 1: so dé hé thong chudn thang @6 nhay do roi (VMI-PR-006)
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Trong qua trinh thyc nghiém, dén chuan Tungsten
halogen (P = 1 kW, FEL) duoc lip dat trén gia tric
quang va cin chinh théng qua thiét bi dinh tim bang
laser. Piéu kién 1am viéc cua dén chuin véi nhiét do
mau tir 2700 K dén 3200 K dugc xac dinh théng qua
thiét bi do phd birc xa CS-2000A (Konica Minolta,
Japan).

Két qua va thao luan

Khio sdt anh hwong cia dién dp dén nhiét dp
mau ddc trung cua den

Trong nghién ctru nay, chung toi tién hanh ting
dong nudi cho dén chuan dén khi dén chuan phat xa
ra nhi¢t do0 mau dac trung (CT = 2856K), thoi gian
thyc hién ting dong nudi khoang 2 phit. Do thi sy phu
thudc nhiét d6 mau cta dén chuan vao dién ap dugc
biéu dién trén hinh 2.
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Hinh 2: do thi phu thudc cua nhiét dé mau vao dién dap cua den chudn

Tir két qua thu duoc trén hinh 2, ching ta c¢6 thé
xac dinh duge diéu kién lam viée cia dén chuan. Co
thé théy, dién ap cap cho dén chudn phat ra birc xa c6
nhi¢t d0 mau dac trung 2856 K c6 gia tri trong khoang
tir 92,12 V dén 92,23 V duoc xem 1a ving dién 4p lam
viéc ctia dén chuan.

Ddnh gid mirc dé tin cdy ciia hé thong chuin
VMI-PR-006

Dé danh gia muc do tin cay cua hé théng chuén
dung dé hiéu chudn thang do nhay do roi cia quang ké
chuan, chiing t6i tién hanh hiéu chuan thang d6 nhay do
roi ctia quang ké chudn can hiéu chuan (P30SCT; S/N:
09B622) trén hé thong chuan VMI-PR-006 (VMI). Két
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qua thu duoc dugc tong hop trong bang 1 va 2.

Bng 1: két qua hiéu chudn thang dg nhay dg roi cuia quang ké chudn
(P30SCT;: S/N: 09B622) trén hé thong chuan VMI-PR-006

Mikrc d§ Dong Gia tri d§ nhay dwoc xac
TT | roichuan | quang | dinh trén h¢ VMI-PR-006
(Ix) (nA) Sv, (nA/Ix)
1 73,05 986.,9 13,51

Bdng 2: udc lwong do khong dam bdo do phép hi¢u chudn
thang do nhay do roi cua quang ké chuan (P30SCT; S/N: 09B622) [5, 6]

Ky hiéu cac thanh Dy khong dim |y i
phin dg khong Mb ti bao do chuin | oo | cu,(y)
dim bio do ciia thﬁ:lh phan twong | ° ”
phép hiéu chuin abi u,(y) [%] i °
R Gay ra boi cac phép do lap
U, (y )ffp quang ké chuan 0,03 ! 0,03
R Gay ra bdi vige ldp dt quang
U, (y )al!gn ke chuan 0,05 1 0,05
R Gay ra boi dong nudi den
ur (y )instr'umem chuén 0,01 8 0,10
u, (yR )_Y,my,igh, Gay ra boi dnh sang phong 0,08 1 0,08
u ( R ) Do khong dam bao do quang 020 | 020
r\Ov Jeal ké chuan ? ?
T Gay ra boi cdc phép do lap
U, (y )ffp quang ké chudn can hi¢u chuan 0.02 1 0,02
u, (yT )S”_ay,igm Gay ra boi anh sang phong 0,08 1 0,08
T) Gay ra boi dong nudi den
u.\y linstrument chuin 0,01 10 0,10
T Ggiy ra4b6i viée lz'ip dég quang
u, (y )ahgn ké chudn cin hiéu chudn 0,05 ! 0,05
Uy iy D4 téi lap hé thong chuan 0,12 1 0,12
u, (57) B khong dam bio do téng hop .
U, (SVT ); k=2 | Do khong dam bio do mé rong e

Do khong dam bao do mé rong thu dugc khi hi¢u
chuan thang d6 nhay do roi quang ké chuan (P30SCT;
S/N: 09B622) trén hé thong chuan VMI-PR-006 c6 gia
tri 1a U = 0,62%, v6i hé s6 phi k = 2. Dé danh gia mirc
d6 tin cay cua hé théng chuin, chung toi tién hanh thuc
nghiém xac dinh két qua hi¢u chuin thang do nhay
d6 roi quang ké chuan trén hai hé théng chuin VMI-
PR-006 (VMI) va LMT (san xuét tai Ptc). Két qua so
sanh dugc trinh bay trong bang 3.

Bdng 3: két qua so sanh phép hiéu chudn dé nhay do roi quang ké chudn
giita hai hé do VMI-PR-006 va LMT [7]

Mikc dé roi Do nhay do roi Sai léch tuyét dbi
(Ix) Sv(nA/Ix) Sv(nA/Ix)
VMI-PR-006 | LMT | (VMI-PR-006/LMT)-I
100 13,51 13,54 0,0024
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Tl bang 3 d& dang nhén thay, chénh léch d6 nhay do
1oi trung binh tai cac mirc do roi [(VMI-PR-006/LMT) -1]
14: 0,0024 (nA/Ix) ~ 0,24%.

Voi két qua hiu chuin thang d6 nhay d¢ roi
quang ké chuin (P30SCT; S/N: 09B622) dugc thuc
hién trén hé théng chudn VMI-PR-006 (VMI) va hé
théng chuan cia (LMT - Bic), chi s6 En da duoc tinh
c¢6 gia tri En = 0,23 < 1. Két qua cho thdy, hé thong
chuan VMI-PR-006 da dugc nghién ctru ché tao c6 do
chinh xac cao tuong duong véi cac hé thong chuan
thang 6 nhay do¢ roi trong khu vuec.

Két luan

Chung t6i da tién hanh hiéu chuan thang d6 nhay do
roi ciia quang ké chuan bang hé thong chuan thang do
nhay do roi VMI-PR-006 da dugc nghién cuu va xay
dung tai Vién Po luong Viét Nam. Két qua cho thay
thang d6 nhay do roi cia quang ké chuan (P30SCT;
S/N: 09B622) dat dugc do khong dam bao do md rong
udc lugng khoang 0,62% (k = 2).

D3 tién hanh so sanh két qua hiéu chuan thang do
nhay d6 roi quang ké chuan (P30SCT; S/N: 09B622)
trén hé thong chuin VMI-PR-006 (VMI) va hé thong
chuan cua LMT (DPuc), voi chi sé En d dugc tinh c6
giatri En=0,23 <1.

TAP CHI

HOA HOC ||,
ONG NGHE | I N 1460 32017

C6 thé két luan rang, hé théng chuan VMI-PR-006
xay dung trén co s& phuong phap so sanh véi quang
ké chuin d3 biét thang d6 nhay d6 roi (A/Ix) c6 do
chinh xéc cao twong dwong véi hé thdng chuén thang
dd nhay do roi cua cac Vién Po luong Quéc gia trong
khu vuc va cac hing san xudt trén thé gisi.
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