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Trong linh vire do lwdng, viée thiét 1ap cac don vi co ban trong hé SI tai cac Vién Po lwong Qudc gia 1a dic
biét quan trong. Pdi véi linh vire do lwomg quang, don vi do thang d9 nhay dd roi (A/Ix) rat quan trong,
don vi nay dwoc sir dung dé thiét 1ap don vi cwong d9 sang candela, quang thong va d roi [1-3]. Trong do,
candela 12 1 trong 7 don vi co ban quan trong. Hi¢n nay, c6 hai phwong phap dworc sir dung dé thiét 1ap
don vi thang d6 nhay d¢ roi, d6 13 phwong phap sir dung thang d¢ nhay ciia quang ké chuin da biét gia tri
dd nhay dd roi va phwong phap sir dung ngudon chuin di biét gia tri cwong dd sang. Cac phuwong phap sir
dung dé thiét 1ap thang do nhay dd roi nhim muc tiéu cé d9 khong dam bao do nhé.

Trong bai bao nay, cac tic gia nghién ciru phat trién hé thong chuin thang dd nhay dd roi dé thiét 1ap don
vi d6 nhay d¢ roi trén co sé phwong phap sir dung thang dd nhay ciia quang ké chuén da biét gia tri do
nhay dé roi. Hé thong chuin thang dé nhay dé roi dwec nghién ctru phat trién (VMI-PR-006) di dugc siv
dung d¢ thiét 1ap don vi thang d9 nhay d9 roi quang ké chuan (P30SCT; S/N: 09B622; Hing LMT - Diic)
¢6 d9 khong dam bao do wéc lwgng khoiang 0,62%. Két qua da xic dinh dwoc thang d9 nhay do roi quang
ké chuén trén hé thong chuin VMI-PR-006.

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

Chi s6 phin loai: 1.3

Mé dau ctru phat trién hé thong chuén thang d6 nhay do roi trén
co s& phuong phap so sanh v6i quang ké chuan da biét
thang d6 nhay d6 roi. Trong phuong phap nay, thang do
nhay d6 roi chuan ciia quang ké chuan can hiéu chuan
dugc xac dinh dua trén thang d9 nhay do roi cua quang
ké chuan da biét. Thang d6 nhay d6 roi quang ké chuan
can hiéu chuan duoc tinh theo cong thirc sau [5]:

Thang d6 nhay d6 roi cua quang ké chuan co vai
tro dic biét quan trong, dung dé thiét 1ap don vi cudong
d6 sang (cd), quang thong (Im), d6 roi (Ix) [1, 3, 4].
Dic biét, theo Thong tu s6 23/2013/TT-BKHCN ngay
26/9/2013 ciia B6 Khoa hoc va Cong nghé quy dinh vé
do luong ddi véi phuong tién do nhém 2, thi phuong . o
tién do do roi thudc danh muc duogc sir dung dé bao vé J=2 VS (1)
strc khoe cong dong, bao vé moi truong, phuc vu thanh " E, ytCCF
tra, kiém tra va trong cac hoat dong cong vu khac dugc
kiém soat theo yéu cau k¥ thuat do ludong quy dinh tai
van ban k¥ thuat do luong Viét Nam (PLVN 257) da  duang ké can hiéu chuan va quang ké chuan (A/lx) y ,
ban hanh. Trong ndi dung DLVN 257, yéu cau ky thuat V¥ tuong ng la dong quang do duoe tir quang ke can
d6i véi quang ké chuén dang dé kiém dinh phuong tién hiéu chuan va quang ké chuan (A) E la do roi chuan
do db roi duoc din xuét tir thang do nhay do roi cuia dugc xac dinh tir quang ké chuan; CCFR 1a hé sb hiéu
quang ké chuan véi do khong dam bao do mo rong U chinh mau va dugc tinh theo cong thuc:

< 1,0% (k=2) [4].
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Hién nay, hau hét cac Phong do Iuwong quang hoc tai CCF = @)

céc Vién Do luong Qudc gia (NMIs - National Institute
of Metrology) trong khu vuc va trén thé gidi da nghién I e[y (a)a -[ (2)5.(4)d2
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Khoa hoc Tu nhién

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 (Ix) 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 1a phan bd pho nguon sang A (CIE illu-
minant A), e, 1a phan b6 phd ngudn sang ding cho hiéu
chuan do nhay do roi do bang thiét bi do phd birc xa,
S ,1a do nhay pho tuong doi cua quang ké chuan, V(L)
la ham d¢ nhay pho mat nguoi.

Trong cong trinh nay, chiing t6i nghién ctru phat
trién hé théng chuéin thang d0 nhay d6 roi trén co sé
phuong phap so sanh véi quang ké chuan da biét trude
gia tri thang d nhay do roi (sf ). Chung t6i str dung h¢

théng chuéin thang d6 nhay d6 roi da dugc nghién ctru
phat trién (VMI-PR-006) dé tién hanh hiéu chuan
thang do6 nhay do roi cua quang ké chuan (model:
P30SCT; S/N: 09B622) va c6 tinh dén chi s6 E_- 14 chi
s6 danh gia twong quan kha nang thyc hién hiéu chuan
thang d6 nhay do roi cia quang ké chuan giira hai
phong thi nghiém.
Thuc nghiém

Chung t6i da sir dung hé thong chuan thang do nhay
d6 roi (VMI-PR-006) dugc nghién ctu phat trién tai
Vién Po ludong Viét Nam dé tién hanh thuc nghiém
hiéu chuan thang do nhay d6 roi cua 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 ) duogc st dung lam chuén
quang ké chuan (model: P30SCT; S/N: 09B622) la

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

Ngoai ra, chung t6i st dung thiét bi do dong nho (Pico-
ammeter 6485 Keithley) dé xac dinh cac dong quang
(7, ¥®). So dd hé théng chuin (VMI-PR-006) duoc
biéu dién trén hinh 1.
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Trong qua trinh thuc nghiém, dén chuan Tungsten
halogen (P = 1 kW, FEL) dugc lap dat trén gia trac
quang va cin chinh thong qua thiét bi dinh tim bang
laser. Diéu kién lam viéc cua dén chuin vi nhiét do
mau tir 2700 K dén 3200 K duoc xac dinh théng qua
thiét bi do phé bic xa CS-2000A (Konica Minolta,
Japan).

Két qua va thao luan

Khio sdt anh hwéng ciia dién dp dén nhiét dp
mau ddc trung cua den

Trong nghién ctru ndy, ching t6i tién hanh ting
dong nudi cho dén chuan dén khi dén chuan phat xa
ra nhiét d0 mau dac trung (CT = 2856K), thoi gian
thuc hién ting dong nu6i khoang 2 phut. D6 thi sy phu
thudc nhiét d6 mau cua dén chuan vao dién ap duoc
biéu dién trén hinh 2.
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Hinh 2: do thi phu thudc cua nhiét d¢ mau vao dién ap cia den chuan

Tir két qua thu dugc trén hinh 2, ching ta c6 thé
xac dinh duoc didu kién 1am viéc cua dén chuan. Co
thé thdy, dién ap cap cho dén chuan phat ra birc xa co
nhiét dg mau déc trung 2856 K c6 gia tri trong khoang
tir 92,12 V dén 92,23 V duoc xem 1a ving dién ap lam
viéc cua dén chuén.

Ddnh gid mirc dj tin cdy cia hé théng chudn
VMI-PR-006

Pé danh gida mic d6 tin cdy cua hé thong chuan
dung dé higu chuan thang d6 nhay d6 roi ctia quang ké
chuén, chung toi tién hanh hiéu chuin thang d6 nhay do
roi cia quang ké chuan can hiéu chuan (P30SCT; S/N:
09B622) trén hé théng chuan VMI-PR-006 (VMI). Két
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qua thu dugc duoc tong hop trong bang 1 va 2.

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

Mikc do Dong | Gia tri d9 nhay dwge xic
TT | richuin | quang | dinh trén h¢ VMI-PR-006
(Ix) (nA) Sv, (nA/Ix)
1 73,05 986,9 13,51

Bang 2: wére lwong dj khéng dam bdao do phép hiéu chudn
thang d nhay dg roi ciia quang ké chudn (P30SCT: S/N: 09B622) [5, 6]

Ky higu cic thanh Do khong dim |y o5
phan d¢ khong Mo ta Pao dthuan nhay | Citt, (y)

dam bio do ciia thanh phan twong | ”

phép hi¢u chuén abi u,(y) (%] i
R Gay ra boi cac phép do lap

U, (y )mp quang ké chuan 0.03 1 0,03
R Gay ra bai viée le'ip dat quang

U, (y )a/[gn ké chuin 0,05 1 0,05
R Gay ra boi dong nudi dén

u, (y )[mlmmenl chuan 0,01 8 0,10

u, (yR )y,,a},,,gh, Gay ra boi anh sang phong 0,08 | 0,08
R B0 khong dam bao do quang

u, (S‘, » & chudn 0,20 1 0,20
T Gay ra bai cac phép do lap

U, (y )’fﬂ quang ké chuan can higu chuan 0.02 1 0,02

u, (yT )szmy/ighz Gay ra boi anh sing phong 0,08 1 0,08

( T) Gay ra boi dong nudi dén

WY Jinstrument chuin 0,01 10 0,10
T Gay ra bdi viée lép dit quang

u, (v )lg Ké chudn cén hiéu chuin 005 ! 0,05

Uy repro D9 tai 13p hé théng chuén 0,12 1 0,12

u,, (SVT ) D6 khong dam béo do téng hop .

U, (SlT ), k=2 Do khong dam bao do mo rong 062

Do khong dam bao do mo rong thu dugce khi hi¢u
chuan thang d6 nhay dé roi quang ké chuan (P30SCT;
S/N: 09B622) trén hé théng chuan VMI-PR-006 c6 gia
tri 1a U = 0,62%, v6i hé s6 phu k = 2. Bé danh gia mirc
do tin cay ctia hé thong chuan, chung téi tién hanh thuc
nghiém xac dinh két qua hiéu chuén thang d6 nhay
d6 roi quang ké chuan trén hai hé théng chuan VMI-
PR-006 (VMI) va LMT (san xuit tai Dirc). Két qua so
sanh duogc trinh bay trong bang 3.

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

Mirc do roi Do nhay do roi Sai léch tuyét dbi
(Ix) Sv(nA/Ix) Sv(nA/Ix)
VMI-PR-006 | LMT | (VMI-PR-006/LMT)-1
100 13,51 13,54 0,0024
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Tu bang 3 dé dang nhan théy, chénh 1éch d¢ nhay do
roi trung binh tai cac mirc d6 roi [(VMI-PR-006/LMT) -1]
la: 0,0024 (nA/Ix) ~ 0,24%.

Véi két qua hiéu chuan thang do nhay do roi
quang ké chudn (P30SCT; S/N: 09B622) dugc thuc
hién trén hé théng chuin VMI-PR-006 (VMI) va hé
thdng chuan cua (LMT - Puc), chi s6 En d duoc tinh
c6 gid tri En = 0,23 < 1. Két qua cho thay, hé thong
chuan VMI-PR-006 da duoc nghién ctru ché tao ¢6 do
chinh x4c cao twong dwong véi cac hé thong chuin
thang d6 nhay do roi trong khu vuc.

Két luan

Chung toi da tién hanh hiéu chudn thang d6 nhay do
roi ctia quang ké chuan bang hé thong chuén thang d6
nhay d6 roi VMI-PR-006 da duogc nghién ctru va xay
dung tai Vién Do ludng Viét Nam. Két qua cho thiy
thang do nhay d6 roi cua quang ké chuan (P30SCT;
S/N: 09B622) dat dugc d6 khong dam bao do mé rong
udce luong 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 chuan VMI-PR-006 (VMI) va hé thong
chuan cia LMT (Ptrc), véi chi sé En da duoc tinh c6
giatri En=0,23 <1.
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C6 thé két luan rang, hé thong chuan VMI-PR-006
xay dung trén co s& phuong phéap so sanh vdi quang
ké chuan di biét thang d6 nhay do roi (A/Ix) c6 do
chinh x4c cao turong dwong voi hé théng chudn thang
d6 nhay do roi cua cac Vién Do luong Quéc gia trong
khu vuc va cac hing san xudt trén thé gi6i.
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