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AHomauisi. [lpoeedeHO moeapo3Has4ye OUIHKBaHHS PIiBHS SKOCMi
KOMIMakmHuUx JIIOMIHECUEHMHUX J1laMr Pi3HUX Mmopa08esilbHUX MapokK, SKi
peanizytombCsi Ha pPuHKy YkpaiHu. OuiHKy sKocmi rposodusniu 3a
00roMo20t0 KOMIIEKCHO20 Memoda, sKkul 6a3yembcs Ha 3icmaesieHHI
3Ha4yeHb y3aecalibHeHUX [OKa3HUKI8 SIKocmi OUiHH8aHUX 3paskie fiamr i3
6a3zosum. [ns eusHa4yeHHs KoeiuieHmie 8a2oMocmi OKpeMUX NMOKa3HUKIG
ernacmueocmeu | eudineHHs Haubinbw 3Hadyywux 6yrio eukopucmaHo
ekcriepm+yut memo0. 3pobrieHO 8UCHOBKU PO pieeHb SIKOCMIi iMIOPMHOI
npodykuii, sika npedcmasrsieHa PUHKY YKpaiHu, ma nporno3uyii wooo ii
MOKpaUW,eHHs.

Knroyoei cnoea: KkomMrnakmHa JIlOMIHECUEHMHa fiamria, pieeHb SKOCmi,
KOMIIeKCHUU MOKa3HUK SIKOCMI.

HO. A. bacoea, kaHOuOam mexHUYeCcKux HayKk, odoueHm (Bbicwee
y4yebHoe  3aseldeHue  Ykooricowsa  «[lonmaeckul  yHusepcumem
3KOHOMUKU U mopzaoesniu»). OueHKa ypOeHs1 Kadecmea KOMIMaKMHbIX
JIOMUHECUEHMHbIX J1aMIl.

AHHOmMauyus. lNposedeHa moeaposedyecKkasi OUEeHKa ypOBHS Kadecmea
KOMIMaKmMHbIX JTIOMUHECUEHMHbLIX JlaMr  pasrfiuyHbIX MmMopa08biX Mapok,
Komopble peanu3ytomcsi Ha pbiHKe YKkpauHbl. QuUeHKy Kadecmea
rpo8oousiu € MOMOWbLK KOMI/IEKCHO20 Memoda, KOmopbIil OCHOB8aH Ha
coriocmaenieHuu  3HadyeHul  obobuweHHbIX roka3amerelu Kadyecmea
oueHusaeMbix obpa3suos ¢ bazoebim. [ris1 onpederieHuUss KoaghguyueHmos
gecomocmu omoOerbHbIX MokKaszamersel ceolicme u 8bloerieHUsi Haubornee
3Ha4yuMbix ceolicme bbln1 Ucrosib308aH 3aKcriepmHbiti memod. CdoernaHsbl
8bI800bLI OMHOCUMENIbHO YPOBHS Kadecmea UMMNopMmMHoU npodyKuuu,
Komopasi npedcmasrieHa Ha pbIHKE YKpauHbl, U 8HECEHbI PeOOXeHUSs Mo
ee yny4WweHUr

Knrodyeeble crnioea: KoMmrakmHasi JIIOMUHECUEHMHasi fiamna, YypO8eHb
Kayecmea, KOMI/IeKCHbIU rnokKka3amersib Kayecmea
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Summary. An evaluation of the quality and a calculation of complex
quality domestic and imported CFLs were carried out. This method is



characterized by comparing value of general quality indicators of estimated
samples with basic values. For the basic sample was taken lamp of brand
"Lyumaks", produced by "Gazotron Lux" city Rivne. Calculations showed
that the highest rate have Maxus lamps. Lowest value have lamps
Electrum and Visson.

In order to preserve the positive trends of using energy efficient light
sources in the residential sector of Ukraine it is necessary to restrict access
to the market of Ukraine low-quality products through market surveillance
and to inform the public about the quality of products of different brands
(based on independent expertise) through the mass media.

Keywords: compact fluorescent lamp, the level of quality, a
comprehensive indicator of quality

Problem statement. Today in most industrialized countries the replacement of
incandescent lamps (IL) to compact fluorescent lamps (CFL) is considered as the
main way to reduce electricity consumption for lighting in the residential sector.
Luminous efficiency of modern CFL is in 4-5 times higher than this parameter to
IL, and duration of combustion - in 8-15 times [1].

Analysis of recent researches and publications. According to most authors,
the main barrier that restrains the more widespread introduction of CFL for
lighting of housing is their high cost compared to IL (10-30 times!). Apart from the
high prices for CFL, there are still many problems, such as [2-4] discrepancy of
some parameters of CFL to expectations of consumers; poor quality of CFL
produced by certain manufacturers.

Today Ukraine lighting lamps market is full of large number of brands, most of
which are imported; some of these lamps are of dubious quality. According to the
source [5] lamps produced by companies «Philips», «Osram», «General Electricy,
«Gazotron Lux" mainly correspond to the declared parameters in catalogues and
have good quality. As for the products made in China, which comes under various
brand names, the job lots are often of poor qualities that do not match the declared
parameters and regulatory requirements.

The actual problem is to assist consumers in obtaining reliable information
about consumer properties and quality of compact fluorescent lamps (CFL) [2].
The issue of assessing the quality of products is not new and has already gained
sufficient experience in determining of complex quality indicators for different
types of products [6-7].

Article objectives (problem statement). Assessment of the quality and
determination of complex quality coefficient of compact fluorescent lamps of
different brands. A research object is compact fluorescent lamp of the following
trademarks: "Kocmocy, «Elektrumy», «Maxusy», «Delux», «Visson» and domestic
producer “Lyumaks” that were purchased through the trading network (Table. 1).



Table 1
Characteristics of the lamps, selected for research (according to the
information on the packaging)

Maximu | Color . .
Name and Voltage, | Luminou| Duration of
Cap | m power |temperatu - Manufacturer
model \ s flux, If | burning
W re, K
K 8 years
OCMOC .
spcoowez727 | E27 20 2700 220-240 | 1200 (under 2.7 China
hours / day)
Electrum not Not
E27 20 2700 220-240 | 1000 e e
FC 406 L Lotus specified specified
Ltd.
. 10000 hours "Gazotron
Lyumaks E27 20 2700 220 1200 under 2.7 Lux"
Knb-20 ]
hours / day) Rivne,
Ukraine
Maxus .
LESL-229 E27 20 2700 220-240 | 1250 12000 hours China
Delux .
ERS-02 E27 20 2700 220-230 | 1240 8000 hours China
Visson E27 20 2700 | 220-240 | 1100 8000 hours | Not specified
LFC-312 P

Research main material. The essence of complex assessment of quality level
consists of comparison of the values of generalized quality indicators with base
samples [8, 9].

Complex Quality Coefficient is often expressed as the average weighted relative
indicator of product quality from the source individual indicators of its quality Ki.

Kc :ZKI .mi (1)

where Ki - i- individual and relative indicator of quality;
n - the number of individual quality indicators;

0 Zn:mi =1
m1 - standardized weight coefficient Ki, ie > m =1

i=1

Properties that were considered in determining the complex criteria have
different importance in the overall assessment of quality. An expert method was
used to determine the weight factors of individual indicators of CFL properties and
highlight the most important features [10]. The most important indicators,
according to experts, were as follows: luminous efficiency, color rendering index,
stability of the luminous flux. The weight of each indicator from chosen
nomenclature was also assessed by experts. This was conducted by questionnaire,
where it was necessary to assess the importance of each indicator scale from 1 to
10. The experts are specialists in commodity and lighting.




Weight indicator of quality products index is quantitative characteristic of the
product quality index that characterizes the average data quality coefficients.
Maximum value for weight coefficient was calculated as a proportion of the
average value of each indicator to the total weight of indicators [8, 9]. The list of
indicators chosen to determine the complex quality coefficient and determine the
maximum values of the weight is provided in Table. 2.

Tests of the above parameters were performed using standard techniques [10-
12]. All tests were conducted at voltage of 220 V. Maximum power, the strength
of current and nominal light flux were checked after lamp annealing for 100 hours.
The stability of the luminous flux was measured after 2000 hours. The average
duration of combustion was taken from the information on the packaging of lamps.
Overall dimensions were determined with sliding caliper. The results of the study
of CFL basic parameters are presented in the sources [13-15]. Complex quality
coefficient of basic model, namely lamps by trademark "Lyumaks" produced by
"Gazotron Lux" (Rivne, Ukraine) were taken as lamp 1. Evaluation of individual
quality parameters of samples are provided in Table. 3. The results of calculation

of complex quality coefficient of CFL are presented in Table. 4.
Table 2

Determination the importance of quality indicators of CFL

Expert assessments Average The value of | Maximum

i weight value for
Indicators value, point, | coeffi weight
112131415167 point %’ cient factor
The general
color rendering 6| 7|7|6|5|5]|5 59 8,52 | 0,085 0,09
index
Maximum slo|7718|9]|7 7.9 1143 | 0,114 011
power
Strength of 6|7|6|5|6|5|5| 57 |83 |0083| 008
current
Luminous flux [10]20] 9 [10[10]10] 9 9,7 14,14 | 0,141 0,14
Color 716|7|8/8|6]|7 70 10,19 | 0,101 0,10
temperature
Overall 514|4|6|6|4|a4a| a7 6.87 | 0,068 0,07
dimensions
The average
duration of 10/10(10|10| 9 | 10|10 9,8 14,35 | 0,143 0,14
combustion
Luminous 10| 91010/ 9|9|9| 94 |1372] 0137 0,14
efficiency
The stability of
the luminous 8198819919 7,7 12,47 | 0,124 0,13
flux

Sum 68,7 — — 1,00




Table 3

Calculation of individual quality indicators of comparable compact

fluorescent lamps

The average value of options Individual quality indicators
[«B]
%2 9 @ %)
Indicators | € | & E S X S S| B 2| 3 5
< 8 9 g E s T 2 S| 8E 8 @ 2
= S | o S a S S| o S| o S
The general
color 80 | 80 | s0o | 80 | s0o | s | 1 | 1| 1] 1] 1
rendering
index
Maximum 18 16 15 17 18 17 |089]083]094| 1 | 094
power
ffjﬁggtth of 10072300643 |00615|0,0720 |0,0701 |0,07004| 0,89 | 0,85 | 0,99 | 0,97 | 0,97
::Iﬂ)’?'”ous 1183 | 1008 | 918 | 1022 | 1150 | 1088 | 0,85 | 0,78 | 0.86 | 0,97 | 0,92
Color 2834 | 20458 |2746,2| 2955 |2747,8|2823,3 | 1,04 | 097 | 1,04 | 0,97 | 1,00
temperature
Overall 1365 | 112,0 | 120,0 | 120,0 | 150,0 | 120,0 | 0,82 | 0,88 | 0,88 | 1,10 | 0,88
dimensions
The average
duration of 10000 | 8000 — | 12000| 8000 | 8000 | 0,8 | O | 12 | 0,8 | 08
combustion, hr
Luminous
efficiency 67 60 63 56 62 62 | 0,90 0,94 | 0,84 | 0,93 (00393
Im/\VV
The stability
of the 97 89 95 92 91 91 | 0,920,098 095|094 | 094
luminous flux
Table 4
Determination of complex quality coefficient of
comparable compact fluorescent lamps
Indicators The value Individual quality indicators
of weight | Kocmoc | Electrum | Maxus Delux Visson
The ge_nerz_;ll color 9 9 9 9 9 9
rendering index
Maximum power 11 9,79 9,13 10,34 11 10,34
Strength of current 8 7,12 6,052 7,92 7,76 7,76
Strength of current 14 11,9 10,92 12,04 13,58 12,88
Color temperature 10 10,4 9,7 10,4 9,7 9,7
Overall dimensions 7 5,74 5,0512 6,16 7,7 6,16
The averag_e duration 14 11.2 0 16 8 11.2 11.2
of combustion, hr
:'r;‘/mv'”ouse‘cf'c'e”cy 14 126 13.16 1176 | 13,02 0,52




The stability of the 13 1196 | 1274 | 1235 | 1222 12.22
luminous flux
Complex quality 1 0897 | 0758 | 0968 | 0952 | 0,798
coefficient

, 1 0,968 0,952

1,000,7 ©:89

0,800+

0,600

0,400+

0,200

0,000+

Kocmoc Electrum  JIrommaxc Maxus Delux Visson

Fig. 1. The value of complex quality coefficient for compact fluorescent lamps
According to the results of calculation of complex quality coefficient was found
that the composite index is closer to lamp 1 in lamp by trademark "Maxus", and
the lowest - in lamp by trademark «Electrum» (Fig. 1).

Conclusions:

1. The calculation of complex quality coefficient of compact fluorescent
lamps of domestic and imported production was carried out.

2. Lamp of trade mark "Lyumaks" produced by "Gazotron Lux" (Rivne,
Ukraine) was taken as basic sample because its quality corresponds to that stated of
the packaging regulations. Calculations showed that the complex quality
coefficient is close to 1 (0.97) in the lamp "Maxus". The lowest value of the
complex quality coefficient is in lamps «Electrum» and “Visson”.

3. In order to maintain positive trends in the use of energy efficient light
sources in the residential sector of Ukraine the following measures should be
taken:

- limit market access to Ukraine products of low-quality through market
surveillance;

- inform the public about the quality of different trademarks products (based on
independent expertise) through the media.
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