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ABSTRACT

The article analyses the operational character-
istics of 10W LED lamps with T8 bulb manufac-
tured by ASD (Russia), Smartbuy (Taiwan), and 
VOLPE (PRC) and 18W FL with T8 bulb manufac-
tured by PHILIPS (Poland) including the depen-
dence of these lamps on the supply voltage. The re-
sults of measurements show that: a) the period of 
stabilisation of electric parameters and luminous 
flux of LED lamps does not cause discomfort of il-
lumination unlike the said FL, the luminous flux 
of which at the moment of switching on is 70 % of 
the nominal value, which is reached after 13 min-
utes; b) with nominal voltage of supply network, the 
value of luminous flux of 10W ASD LED-T8R-STD 
LED lamp (Russia) is 6 % less than the declared 
one, and that of Smartbuy SBL-T8–10–64K-A (Tai-
wan) and VOLPE LED-T8–10W/DW/G13/FR/FIX/N 
(PRC) is even less; c) the general colour rendering 
index of all studied LED lamps is less than the de-
clared one (72 instead of 80); d) the flicker index of 
all studied LED lamps does not exceed the declared 
value of 5 %; e) the characteristics of LED lamps al-
most do not depend on changes of the supply volt-
age within the range of ±10 %.

The recommendations regarding the applica-
tion of the studied LED lamps are given.
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1. PROBLEMS OF INTRODUCTION 
OF LED-BASED LIGHTING DEVICES 
IN NATIONAL ECONOMY

The LED-based lighting devices have been in-
creasingly introduced in different areas of life at-
tracting the attention of scientists [1–3]. The appar-
ent advantages of LEDs and LED lamps (efficiency, 
small size, environmental friendliness) are posi-
tively perceived by consumers of different branches 
of economy. However, experience has shown that, 
in the early 2010s, manufacturers attributed the 
high characteristics of LEDs obtained in the labora-
tory environment to their industrial samples reach-
ing consumers in the form of LEDs and LED-based 
light sources with declared high characteristics. For 
instance, the values of the luminous flux of four 
types of LEDs of the XLamp XP-E/XP-G/XM–L se-
ries by Cree measured by the L.I.S.T. laboratory 
in 2011 were averagely almost 10 % lower than the 
declared ones [4].

Studying the efficiency of agricultural appli-
cation of lighting and irradiating devices based 
on LEDs and LED lamps, we found that the sam-
ples of these devices manufactured for experiments 
did not always provide required values of luminous 
flux calculated according to the LED characteristics 
declared by manufacturers.

In general, our studies of agricultural plants and 
animals showed an increase of their productive in-
dicators with illumination and irradiation by means 
of LEDs and LED lamps [5–8], which confirms 
good perspectives of widening of their application if 
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there is reliable information on parameters of such 
sources.

The articles [1–3] underline the problems re-
lated to lighting conditions affecting the visual per-
formance indicators, and the article [9] shows non-
compliance of the declared light parameters of 
LED-based luminaires with actual ones.

Concerning, the goal of the article is the analy-
sis of the practical issue of compliance of the LED 
lamp parameters declared by manufacturers with 
the actual ones, which may be of interest to design-
ers of illumination or irradiation and energy depart-
ments of consumer enterprises.

2. RESEARCH OF CHARACTERISTICS 
OF LED LAMPS WITH T8 BULB

For experimental comparative studies, three 
LED lamps with T8 bulb (ASD LED-T8R-STD10W 
230V G13 6500K 800lm 600mm (Russia), Smartbuy 
SBL-T8–10–64K-A (Taiwan), and VOLPE LED-T8–
10W/DW/G13/FR/FIX/N (PRC)) and one PHILIPS 
TL-D18W/33–640 FL with T8 bulb manufactured 
in Poland [10–13] (Fig. 1) were purchased in retail 
shops of Saransk.

The studies were conducted in the laboratory 
of the Centre of collective usage “Light Engineer-
ing Metrology” (in the Institute of Electronics and 
Light Engineering of N.P. Ogarev MSU). The elec-
trical and light parameters were measured in nor-
mal conditions in accordance with the methodol-
ogy of GOST [14]. The parameters of all said LED 
lamps were measured by means of photo colorime-
ter, DPS1060 AC power unit, goniophotometer, 
TKA-PKM (08) flicker/illuminance meter, and 
TKA-VD/02 spectral colourimeter.

For determination of chromaticity coordinates, 
the spectral radiometry method was used. For eval-
uation of colour rendering, the multispectral method 
was used. In addition, the methods of measurement 
of correlated colour temperature Tcc and dominant 
wavelength according to GOST [14] were used.

The measurements of power and luminous flux 
changes of the lamps during the stabilisation pe-
riod of electrical and light engineering characteris-
tics at nominal Un were performed using a Gooch 
& Housego photo colorimeter containing an OL 
IS7600 Ulbricht sphere with the diameter of 2 m, 
multi-channel OL 770 VIS/NIR spectroradiome-
ter, 770–7G-3.0 fibre-optic cable, OL410–200 
PRECISION LAMP SOURCE precision DC power 
unit for power supply of auxiliary lamp AUX LAMP 
A180, and rebar for fixing of the lamps and PC.

The limits of acceptable relative error of lumi-
nous flux measurement are ± 9 %; the limits of ac-
ceptable absolute error of measurement of x and 
y chromaticity coordinates are ± 0.002; the limits 
of acceptable absolute error of measurement of Tcc 
are ± 25 K; relative error of the output current unit 
is ± 0.02 %.

The functional principle of the photo-col-
orimeter measuring setup (state register number of 
a measurement instrument is 66263–160) is based 
on measurement of absolute spectral distribution of 
radiant flux, its integrating, and determination of the 
radiant flux received by the photometric plate that is 
the end of the fibre-optic input linked with the spec-
trometer and CCD line. All calculations were made 
automatically. The setup software represents the in-
formation on the control computer screen and sets 
the measurement conditions [15].

First, the stabilisation period of electrical pa-
rameters and luminous flux was determined (Fig. 2 
and 3) 1.

The results of all measurements were processed 
using built-in GQ-Sof software with the output of 
the results to PC and on paper.

The measurements were performed in stable elec-
trical mode after 15 min of continuous lighting ac-

1 The stabilisation period is the period required for reaching 
of stable heat conditions of operation of a LED lamp according 
to GOST [16]. The electrical and light parameters of a lamp are 
stabilised during this period

Fig. 1. Exterior of LED 
lamps with T8 bulb: a) ASD 
LED-T8R-STD10Вт 230В 
G13 6500K 800lm 600mm 
(Russia); b) Smartbuy SBL-
T8–10–64K-A (Taiwan); c) 
VOLPE LED-T8–10W/DW/
G13/FR/FIX/N (PRC)
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cording to GOST [14] at an ambient temperature of 
25±2 °C, relative humidity of 65±20 %, the atmo-
spheric pressure of 101±4 kPa, Un of 220±22 V, and 
current frequency of 50 Hz.

The results of all listed measurements at nominal 
voltage are presented in Table 1.

In addition, the dependencies of the lighting and 
electrical parameters of lamps on Un (Fig. 4–6) 
were determined.

In accordance with the method of GOST [17], 
the dependence of the lamp flicker index kf 

2 on Un 
with Un changing within the range of ± 10 % was 
determined by means of the TKA-PKM (08) flicker/
illuminance meter. The kf measurements were per-
formed during the night time with 45 minutes of lu-
minous flux stabilisation and typical location of all 
reference points in the premises. In each reference 
point, the illuminance values were measured three 
times during 5 minutes period. The relevant results 
are shown in Figs. 7 and 8.

3. MEASUREMENTS RESULTS 
ANALYSIS OF CHARACTERISTICS 
OF LED LAMPS WITH T8 BULB

The analysis of the results of measurements has 
shown that the stabilisation periods of electrical 
parameters and luminous flux of ASD LED-T8R-
STD10W, Smartbuy SBL-T8–10W, and VOLPE 
LED-T8–10W LED lamps and PHILIPS TL-D18W 

2 kf is the evaluation criterion of relative amplitude of il-
luminance fluctuation in a lighting installation as a result of 
time change of luminous flux of light sources with supply of 
alternating current [18]

FL were equal to 12, 10, 9, and 13 minutes respec-
tively; the corresponding fluctuations of luminous 
flux of LED lamps were equal to 93 lm (11.2 %), 
49 lm (6.3 %), and 51 lm (6.4 %). However, it does 
not cause discomfort of lighting unlike the PHILIPS 
TL-D18W/33–640 FL with its luminous flux at the 
moment of switching on equal to 70 % (809 lm) of 
the nominal value, which is reached in 13 minutes.

The analysis of the measurements results of 
characteristics of lamps at nominal Un allows us 
to conclude:

·  The values of the luminous flux of all stud-
ied lamps are lower than the declared values: ASD 
LED-T8R-STD10W: 46 lm (5.7 %), Smartbuy SBL-
T8–10W: 376 lm (34.1 %), VOLPE LED-T8–10W: 
171 lm (18.9 %), and PHILIPS TL-D18W: 44 lm 
(3.6 %);

·  The measured Tcc of ASD LED-T8R-STD10W 
LED lamp and PHILIPS TL-D18W FL are almost 
equal to the declared values, whereas those of 

Fig. 3. Changing of power of the studied lamps P over the 
stabilisation period

Fig. 4. Dependence of luminous flux of the studied lamps 
Фv on Un

Fig. 2. Changing of luminous flux of the studied lamps Фv 
over the stabilisation period
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Smartbuy SBL-T8–10W and VOLPE LED-T8–10W 
LED lamps are 140K (2.1 %) different from the de-
clared ones;

·  General colour rendering index Ra of all stud-
ied LED lamps is lower than the declared one (72 
instead of 80) and is a little less than the declared 
value;

·  kf of all studied LED lamps is lower than the 
declared 5 % and is equal to (0.4–0.8) %.

The analysis of the measurements results of 
characteristics dependence of lamps on Un has 
shown that:

·  The value of luminous flux of PHILIPS TL-
D18W FL is decreased by 3.3 lm (0.2 %) with Un 
decreasing by 10 % and is increased by 1.6 lm 
(0.1 %) with Un increasing by 10 %;

·  The power of PHILIPS TL-D18W FL is de-
creased by 1.7 W (11.7 %) with Un decreasing by 

Fig. 5. Dependence of power of the studied lamps P on Un Fig. 6. Dependence of current of the studied lamps I on Un

Table 1. The Results of Measurements of Electrical and Light Engineering Characteristics  
of Lamp Samples with Nominal Supply Voltage

Lamp type ASD 
LED-T8R-STD10W

Smartbuy 
SBL-T8–10W

VOLPE 
LED-T8–10W PHILIPS TL-D18W
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Luminous flux, lm 800 754.3 1100 724.3 900 729.5 1200 1156.6

Tcc, K 6500 6491 6400 6260 6500 6362 4000 4037

Ra > 80 72 > 80 72 > 80 72 > 63 61

Colour purity 0.077 0.058 0.058
Dominant wave-

length, nm 493.6 497.2 494.9

Chromaticity 
coordinates

x 0.313 0.3118 0.313 0.3160 0.313 0.3145 0.380 0.3818
y 0.337 0.3364 0.337 0.3402 0.337 0.3351 0.380 0.3879
u 0.1945 0.1960 0.1968
v 0.4721 0.4747 0.4718

Power, W 10 9.5 10 7.9 10 8 18 14.72
Luminous efficacy, 

lm/W 80 79.4 110 91.6 90 91.1 67 76.7

kf,% < 5 0.8 < 5 0.4 < 5 0.6 8
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10 % and is increased by 1.6 W (11 %) with Un in-
creasing by 10 %;

·  The value of current of PHILIPS TL-D18W FL 
is decreased by 0.023 A (13.2 %) with Un decreas-
ing by 10 % and is increased by 0.021 A (12.1 %) 
with Un increasing by 10 %;

·  With Un changing within the range of ± 10 %, 
the values of luminous flux, power, and current of 
all LED lamps are changed within the range of ± 
0.4 %.

Therefore, the characteristics of LED lamps 
nearly do not depend on changes of Un within the 
range of ± 10 %.

The analysis of the results of measurements of kf 
has shown that:

·  With Un changing within the range of ±10 %, 
kf of Smartbuy SBL-T8–10W and VOLPE LED-
T8–10W LED lamps practically does not change 
equalling 0.4 % and 0.6 % respectively;

·  With Un increasing by 10 %, kf of ASD LED-
T8R-STD10W LED lamp practically remains the 
same, and with Un decreasing by 10 %, it slightly 
increases (from 0.8 % to 0.9 %);

·  With Un increasing by 10 %, kf of PHILIPS 
TL-D18W FL decreases from 8 % to 7 %, and 
with Un decreasing by 10 %, it increases from 8 % 
to 10 %.

Based on the conducted study, the following rec-
ommendations may be given:

·  According to GOST [18], the ASD LED-T8R-
STD10W 230V G13 6500 K 800 lm 600 mm (Rus-
sia), Smartbuy SBL-T8–10–64K-A (Taiwan), and 
VOLPE LED-T8–10W/DW/G13/FR/FIX/N (PRC) 
LED lamps cannot be recommended to be applied 
in luminaires for lighting of premises of adminis-
trative buildings, kindergartens, educational insti-

tutions since their Ra appeared to be 10 % less than 
80;

·  The Smartbuy SBL-T8–10–64K-A (Taiwan) 
and VOLPE LED-T8–10W/DW/G13/FR/FIX/N 
(PRC) LED lamps should undergo pre-installa-
tion inspection of luminous flux since its value of 
both lamps was significantly lower than the de-
clared one.

The main conclusion of the conducted study is 
that the actual values of the luminous flux of some 
LED lamps do not comply with the declared val-
ues. For instance, the values of the luminous flux of 
Smartbuy SBL-T8–10W and VOLPE LED-T8–10W 
LED lamps appeared to be (20–30) % lower 3.

REFERENCES

1. Ashryatov A.A., Kokinov A.M., Mikaeva S.A. 
Issledovanie lineinykh svetodiodnykh lamp [Research of 
Linear LED Lamps] // Estestvennye i tekhnicheskie nauki, 
2012, No. 6, pp. 338–353.

2. Baineva I.I., Bainev V.V. Opticheskie sistemy dlia 
svetodiodov [Optical Systems for LEDs] // Fotonika, 
2016, Vol. 56. No. 2, pp. 84–92.

3. Svetlana A. Amelkina, Olga E. Zheleznikova, and 
Lyudmila V. Sinitsyna “ On the Efficiency of Lighting 
by LEDs in Visual Work”, Light & Engineering Journal, 
2018, Vol.26, #3, pp.81–87.

4. Nikiforov S.G. Issledovaniia parametrov svetodi-
odov CREEXLampXP-E/XP-G/XM–L [Studies of Param-

3 The lighting installations with such LED lamps will not 
provide required illumination, and with consideration of actual 
values of luminous flux of these lamps in the course of designing 
of installations, the number of luminaires in these installations 
should be increased by (20–30) %, which therefore correspond-
ingly increases investment and operational costs, which de-
creases the required effect of introduction of LED equipment

Fig. 7. Dependence of flicker index of the studied lamps  
kf on Un

Fig. 8. Dependence of kf of the PHILIPS  
TL-D18W FL on Un



Light & Engineering Vol. 27, No. 6

87

eters of CREEXLampXP-E/XP-G/XM–L LED’s] // Po-
luprovodnikovaia svetotekhnika, 2011, No. 2, pp. 12–18.

5. Kovalenko O. Yu., Ovchukova S.A., Be-
lov V.V. Vliianie parametrov istochnika izlucheniia na 
bioobieekt [Impact of Parameters of a Light Source on a 
Biological Object] // Bulletin of the International Acade-
my of Agricultural Education, 2016, Vol. 30, pp. 122–126.

6. Kovalenko O. Yu., Pilshchikova Yu.A. Povyshenie 
effektivnosti i kontrol parametrov istochnikov izluche-
niia i obluchatelnykh ustanovok v selskom khoziaistve 
[Increase of Efficiency and Monitoring of Parameters of 
Light Sources and Irradiating Installations in Agricul-
ture] // Photonics, 2017, Vol. 68, No. 8, pp. 68–73.

7. Kovalenko O. Yu., Pilshchikova Yu.A., Ashry-
atov A.A., Amelkina S.A., Kudashkina M.V. Bird irradia-
tion facility // Patent of the Russian Federation for utility 
model No. 147826. 2014. Bul. No. 32.

8. Kovalenko O.Y., Pilshchikova Y.A. Enhancement 
of efficiency of irradiation facility for domestic bird hus-
bandry // International Journal of Pharmacy and Technol-
ogy, 2016, Vol. 8, No. 2, pp. 14473–14479.

9. Belykh N., Chuvatkina T., Syromyasov D. Ener-
geticheskaia effektivnost svetodiodnoi svetotekhnich-

eskoi produktsii raschety i realnost [Energy Efficiency of 
LED Lighting Devices: Calculations and Reality] // Polu-
provodnikovaia svetotekhnika], 2014, No. 2, pp. 18–19.

10. URL: http://www.philips.ru/ (reference date: 
12.12.2018).

11. URL: http://asd-electro.ru/ (reference date: 
12.12.2018).

12. URL: http://www.smartbuy-russia.ru/.(reference 
date: 12.12.2018).

13. URL: http:/ /volpe.ru/  (reference date: 
12.12.2018).

14. GOST R55702–2013 Electric light sourc-
es. Methods of measuring of electrical and luminous 
characteristics.

15. URL: http://fundmetrology.ru/10_tipy_si/11/
view.aspx?num=qJbKqJpWgBeM/ (reference date: 
12.12.2018).

16. GOST R54815–2011 Self-ballasted LED-lamps 
for general lighting services by voltage over 50 V.

17. GOST 33393–2015 Buildings and structures. 
Methods for measuring of illuminance pulsation factor.

18. GOST R55710–2013 Lighting of indoor work 
places. Norms and methods of measuring.

Nina P. Nestyorkina,
Engineer. In 1975, graduated from the N.P. Ogarev Mordovia State University, 
specialty Light Engineering and Light Sources. Head of the laboratory, senior 
lecturer of the Light Sources department of the Institute of Electronics and Light 
Engineering of N.P. Ogarev Mordovia State University. Scientific interests: modern 
energy saving discharge and LED light sources, lighting installations, circuit 
engineering

Olga Yu. Kovalenko,
Dr. of Tech. Science, Associate Professor. In 1983, she graduated from 
N.P. Ogarev Mordovia State University, specialty Light Engineering and Light 
Sources. At present, she is Professor of the Metrology, Standardisation, and 
Certification Department of the Institute of Electronics and Light Engineering 
of N.P. Ogarev Mordovia State University. Scientific interests: measurement and 
monitoring of parameters of lighting and irradiating systems

Yulia A. Zhuravlyova,
Ph.D. in Tech. Science. In 2010, graduated from N.P. Ogarev Mordovia State 
University, specialty Light Engineering and Light Sources. Associate Professor 
of the Light Sources Department of the Institute of Electronics and Light 
Engineering of N.P. Ogarev Mordovia State University. Scientific interests: energy 
saving lighting installations, parameters of modern compact fluorescent lamps and 
LED light sources, vacuum equipment




