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Design and application of insect trap lamp-- a case study of its application

in restaurants
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ABSTRACT

This study aimed to improve the trap efficiency by light source
selection and enhancing light efficiency of the insect trap lamp.
Meanwhile, the lamp was then incorporated into decoration of the
restaurant to improve and maintain environmental hygiene of the
restaurant. Based on beauty, hygiene, and safety principles, a variety of
commercially available insect trap lamp types were chosen to find the
most suitable type for restaurants.

The effects of light source, efficiency, direction, and color of
insect-catching paper on fly trap efficiency were studied in an inner space.
Furthermore, the influence of size, efficiency, and energy consumption of
the lamps on energy utilization efficiency and fly-catching was also
studied. Color effects of insect-catching paper on trap efficiency were
also tested by pasting different color of insect-catching paper on lamp
surfaces. The paper was obtained from digital output machine and in
harmony with ambient environment. Results of this study indicated that
cold cathode fluorescent lamp (CCFL) had best performance while

considering energy efficiency, fly-catching efficiency, and environmental
Il



harmony. White and yellow fly-catching paper with black bricker had
better fly-catching efficiency than that of black paper with white bricker.
Furthermore, enhancing light efficiency as well as adding side and below
opening improved the trapping effect and maintain the sanitation of food
premises.

Keywords: insect trap lamp, insect-catching paper, digital output,

ambient color
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AT EBRFREFLBERELS FRE > BEA4od 42 47
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£ 42 AR RREHERPRLE
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AEgE L B 2@y zgme LED
A E B o
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350-360 0.3731 0.122 =07 LD NI 71 0. 167 0.2338

360-370 0.7778 0.4181  0.3303 0.1204  0.2973  0.8689

370-380 0.7878 0.454 0.3394 0.1237  0.3054 0. 9429

380-390 0.6751 0. 285 0.2481 0.088 0.2248  0.5864

390-400 0. 2481 0.1345 0.0744 0.0353  0.0625  0.1237
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30



1 — Graph 1
18LED

sWBLs

20fVBLB

; eWCCFL

08 — / 12)VCCFL
/ . ™ sWBL

©
@
|

u-molefsm?2

0.4 —

340 350 380 370 380 390 400
nm

Wl 41 2 BREpLH
422 %t RPIEES

AP ERRY PR RPIETEHES S 4cB 42 B 4-3 -~ B
44~ Bl 45477 > PP RIBE S E L L ERBE S 1 ¢ Wem® &7 7
kBl L8 (6 )% F225 2 B RRA T40d 43~ % 44 4
4-5~ % 4-6 9T 0 TP A 40T

(1) 6 L I+ X #c# 5 BLB #2 CCFL~LED 2. F ¥ ¥4 % £ »CCFL

B ILED2Z BT mdgFid iy o

(2) 121 CCFL~15 X BL# 10 L BL 2 18 X LED 2. ¥ § i ¥ %

31



(3)10 x BL¥ 18X LEDz2 Faig¥ 21 3

500
450
—— 6 BLB
400 %
== 6 F[LED
350 6 FLCCFL
300
250
200
150
100
50
1 1.8 1.2 1
0 ;: n St | * T ._ 1 . 1 ._|
10 50 100 150 168 172 200 250  258.67 Cm

W 42 XT 8637 kLAY RPETIBENAIM~258.67cm)

32



35

30

25

20

15

10

# W/cm?
29.55 —=—6BLB
——6FLED
——6FCCFL
12.33

12\

75
\&\ 33
1

-
) = r 1.2 1
1.35 ————p 1 g o

50 100 150 168 172 200 250 258.67 cm

W 43 6% 7k k% o sp £ T 5% (50~258.67cm)

33



3000

4 Wiem?
T == 15K BL
2500 L
g 12 K CCFL
2000 18FLED
et 10 R BL
1500
1000 &
500
0 -

10 50 100 150 200 250 300 350 369 386 400 450 463 500 557CMH

B 4-4 3 X BERE SRR T 35E(10~557cm)

34



140

T vk
g5, Wi
o5 ‘ =8 15FBl
—a— 12 FCCFL
100 =
: =18 FLED
x *’IITM—RI
80 g18 o
62.37 \ | 34.17
60 - 5 7
%35
40 2 1497
107 84 g3
71 59363 37 573
20 73 405 3 6243
o243 1T.73 21 1b/f 1.37
41757 185 135 ; 143
1.7 1.27
0 T T

50

100 150 200 250 300 350 369 386 400 450 463 500 557 cm

W 4-5 3 L &BERE O SRPIE T 5E (50~550cm)

35



% 43 6L EBANAPIEES IPF2ZEHRmIEFS$E

A 37
Scheffe i
Tini B 95% % ¥ %
(D) ®mfasg W) &mfas 6W (1-7) HEFE HEFETR R
CCFL 4 #&'#72 LED -9. 66667 8.97734 .589 -38.4593 19.1260
BLB 2 % ¢ -103. 33333" 8.97734 .000 -132.1260-74.5407
LED CCFL ## &7 9. 66667 8.97734 .589 -19.1260 38.4593
BLB 2 % ¢ 8.97734 .000 -122.4593-64.8740
BLB 2% ¢ CCFL 4 &*%:2  103.33333" 8.97734 .000 74.5407 132.1260
LED 8.97734 .000 64.8740 122.4593

, T2Z R4 0.00 KREEAFD-

2 44 KARPEES 1FEBEREm BT &

Scheffe ;# °

alpha = 0.05 e+ &

RO B 2
CCFL % t&%i¢ 3 162. 3333

LED 3 172. 0000

BLB 2 % ¥ 3 265. 6667
BE M .589  1.000

e g R U L R e S

36



% 4-5 H ~ ¥ F

Scheffe ;2 % £ #

RKARpEEl @2 EREomE 73 28 447

WML AfEE ] prEEE

(D s (D = 35 1 8 9% 15 df %

A% 18k 4 83 1 (I-]) By HEE TR TR

12 % CCFL 15 % BL  -93.66667° 15.65602 .003 -148.3475 -38.9858
18 % LED 93.66667°  15.65602 .003  38.9858  148. 3475
10 X BL  77.00000" 15.65602 .008 22.3191  131.6809

15% BL 12 % CCFL 93.66667°  15.65602 .003 38.9858  148.3475
18 % LED 187.33333" 15.65602 .000 132.6525 242.0142
10 X BL  170.66667" 15.65602 .000 115.9858 2253475

18 X LED 12 % CCFL -93.66667° 15.65602 .003 -148.3475 -38.9858
15 % BL  -187.33333" 15.65602 .000 -242.0142 -132.6525
10 X BL  -16.66667 15.65602 .772 -71.3475 38.0142

10 X BL 12 & CCFL -77.00000° 15.65602 .008 -131.6809 -22.3191
15% BL  -170.66667  15.65602 .000 -225.3475 -115.9858
18 % LED 16.66667  15.65602 .772 -38.0142 T71.3475

X,

Tz R4 0.05 REZEEFD-
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2 48 A FBERFBERBEFIRELNES

Scheffe = 7 £\

Ii5% P 05% i 4 T B

(D) ik () *ims (1-1) B HFHE TR R

LED s i#%  CCFL %%  -4.00000" 1. 15470 .037 -7.7034 -. 2966

BLB & & -5.00000" 1.15470 .014 -8.7034 -1.2966

CCFL &%  LED k& 4.00000° 1.15470 . 037 .2966  7.7034

BLB & & -1.00000 1.15470 .702 -4.7034 2.7034

BLB k&%  LED k& 5.00000° 1.15470 .014 1.2966 8.7034

CCFL k%  1.00000 1.15470 .702 -2.7034 4.7034

X, T34 R4 0.0 KELHF -

% 497 FERFIBERTS &

Scheffe j£°

alpha = 0.05 ¢+ &

4B A i e 1 2

LED % 3 3. 6667
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BLB % i 3 8. 6667
ER 1. 000 702
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7 Bk % R A & -7.000 3.938 .002
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AP 95% 2 F

TELAEEELRE TR 2R

Pl BR®REEApE -0.33333 1.33333 -13.03526 -5.63141
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% 412 A7 RRRRC 3 % ik 47

% R #icip & o0 Levene &
TIafp & e t R T

T
My
F & 2 Myl t AdAR
(FE)
B % 2 BEASBEpE . 065 .812 107 4 .019
B P BERRE P E .707 3.864  .520
TogAp Rt e T
1P 95 AR
Toi AEEEARL TR + R

Bz B BR®¥RE4pE 1.33333 1.88562 -3.90198 6. 56865
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320 F8(B % 0 2008) BB ¢ BRI % & T B K o R
3 & R {7k F F1& (Graczyk & 0 2001) - Fiss B8 52 24978

¢ 34 Pl L4 A+ B (Ostrolenk and Welch, 1942) - s 5 f 8
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