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A Study on the Development of the Photo-electric Single
Station Smoke Alarm of Low Power Consumption
for Residential Fire Prevention
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ABSTRACT

This is a case report of a photo-electric single station alarm for residential fire prevention. The
detector was developed for the certification in Japanese market which is more than 100 times bigger
than Korean market. A comparison and review for test standard owned by KFI (Korea Institute of
Fire Industry & Technology) and JFEII (Japan Fire Equipment Inspection Institute) respectively is also
conducted. The detector alarms with a buzzer and an indicating LED. Operating period and time in
alarm, low battery and fire situation is stated. The electronics circuit part to reduce its current and the
detector’s characteristics are described. It is explained that the measured current and experimental
result of the battery discharge can meet the 10 years operation.

Key words : Residential, Detector, Fire, Alarm, JFEII
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Table 1. Test Comparison between KFI and JFEI

KFI JFEIL
A ED) 32 0.2m/sec, 73S 15%/m, =% O.ZHVS?C,_%.}%% 15%/m,
= e AAALE] +10%, 30% oW 2=F AA RS &FghA], 60% ol FHE
AR Z2 0.2m/sec, FS 5%/m, z2 0.4m/sec,_7n}%"% 5%/m,
AAHEE] +10%, 5% 725 AAAYPe] Aetx], sEY FaE
WA 7AA]719] 455, 8O 2 AT AT A 719] 455, Yo 2 AHF /A2
APAEAIE A% +£10% AARAYRE] e, BFeH], AR A
¥EAl LED AN R, T2 A A v, F2A] A3E
AR 2 1037F 01 A4, 70dB ©1’d(Im AH) 1827k o] A& 70dB o] H(1m A &)
5 5 ARAA] F 158 ool Ao = A
IR CECE N LT AR R ol S
ARG AR 60z ool 1571, 48X]7F o) A& > 120% ool 13] K., 728F o A&
IR 71E Sl w724 7) o)A 2|
I 2R AA|JAME] o], /3G x|
AEA 8 7)E 7% 9l A/EetA] AR
3 40 + 2°C/93 + 3%RH, S-714L 71} >
_/‘_\__\'1:_/\3-] J s 0 0, 0/ _ &0 Ex‘j olz_].tﬂ—
FEA 40 4 2°C/93 £ 3%RH, A 2147k 40+ 2°C/95% 0%, —5% RHE A 4212 9
2 E D= K25 Mgt 28
1Y potes STy
2B AFEA = AAAE AE 2 oWlEE AnAF =4
A=A} IEC 61000-4-3
AL [EC 61000-4-6
ARt WA E AA71A}: IEC 61000-4-2 =
ANAFEEA: IEC 61000-4-4
XA IEC 61000-4-5

SARIRAI 2700 SAZARE BT F Yol IR LEDOIM WAHE e FRA=E Fsto] 7] A
QITla|E o eken B4 A/ N Ezdoleky  Awl el AR o] 7] A%n)(smoke chamber)
el YTk mEbd, B ERAAE Q714 4A o d7le] QA EAss Aols A H9a
7] FAA #HAe) BEARNERAE TRt wol /YA ola) AT, 1 Akge] S
B84 A7)0 Q79 ARE ARl B 28 Ealo] Saixe] YA Ar5wt 2he
FaAe )M WY T SE(R LEDYF AHSHE,  of FAY el A719At Frheh g atel YAk
e deE EEYIREE Afen dt.  He FURE ZvbaT. of fuwl Halz A

IR LED Photo Diode

Photo diodle § [

Inset Net
Chamber Ass’y ~ Bracket

Figure 1. Operation principle of the photo-electric smoke

chamber. Figure 2. Assembled structure of the detector.
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Figure 3. Unfolding figure of the detector.
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Figure 4. Time and period of the detecting status.

A7) el ek A+ 49

AXE Azkelth, BANEE 44717t bR B
a4 eke TS eulsith &, o] AEleldE MCU
7h ol gk AYie skl QA ool TiRks] HAkL
S A2k(Sleep mode) eIk Aol el
MCU7H 7lofubd 17]e] Wslare gelele 5 7
o] Wzl met ANAZE st HEE ARgith &

g TR 9 el AR An)7} ol ol A,

[‘
¢

PAREE AE An7E Audez =7 o ue}
A, 7HA 3 EO}- oto] A|7FS HAsIEhE TEE 7R

719l AFanE =Y 5 ok, 2 A AUAA
Zold SAIA] SEAIZke] ZHojd & Jth

AA o] &S Ah EE mAhE FFIL glojA,
AA & F(Ah) = FHAAF(A) x AFA K0 E e
Ut e ARG FlAM BdHE AR 5 2HdF
Z2YFE AHAZEE HlEHIA Eoldth. 1mA<)
B 2PAFE 1032 AH-3H7] SslME 87.6Ah
AA g7Fo] HRBAINE, 10pATr HFH oz AL
|¥H 0.876Ah &% HAARZ 10dE KA
==

i

ol

Lo

O}

33 AH|MF 2 24

B AnlEE AFet A Al AHEE AR/
9 Wéﬂ g B AA PR AFHES
T ATk wEA, B3 AdE 2 A A
%ﬁ—rﬂ‘z LU R A=k ) ?&E}. ZAA 7} /\l%‘ﬂv&
o] drf HA] kS Aol AAI7F A 7S /A
SHAIRE Al ko] Aol wet AAF R E vido] #
o ZAA Q] A FE ok s, ol= 10d 7]
7 B A7) &l oM FAE F Qe 84
ojth. 3|2 ol PgH A 31*6}71 3l AsfA]
El7F ¥i=A] gk, o714 dAEHE FARFE I
Aallof gt 271 F&F Al FA LED &3l 7
Eﬂr e s dElA Hed, A Hlee] By

T ARtate] MR AP OlA olF Es)of gt
S G de)e] A AlOﬂ ZHlElE A
F 2 HgAEg e sAAE ARE HEES
jof it

zx—l ’6]—

O
=

N_Eo_u

4. Z4X|7| EA

4.1 ZX[7| ALk

T IAARE FEHOZ 3 FAA dEARTY
2712l AAE sl F23F QFAMUS Table 201 L+
BRI} 3312 25202 3l AEAIE Vs 2
Skl e, 9v HAE Fg3t) ogke U A

J. of Korean Institute of Fire Sci. & Eng., Vol. 24, No. 1, 2010



50 ubA|g} - ZA1E

Table 2. Specifications of the Targeted Photo-electric
Detector
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Figure 8. Time and period in low battery status.
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Figure 9. Photo of the implemented detector.
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Table 3. Required Battery Capacity for 10 Years Usage

Current

L. . ON Time . lhour | Imonth | lyear | 10years | Rate
Descriptions Con(snullzj)atlon Interval (second) Duration (mAh) | (mAh) | (mAh) | (mAh) | (%) Remark
Standby 0.00641 Continuous | Continuous - 0.0064 | 4.615 56.2 561.5 | 59.61
Current
Leakage
Current of . .

. 0.0012 Continuous | Continuous - 0.0012 | 0.864 10.5 105.1 | 11.16

Electrolytic
Capacitor
Supervisory 0.83 54 0.0028 - [43B04| 0310 | 38 | 377 |36
Current
lé/ﬁ:ltll(ﬂy 8 4 1.5 1time - 0.004 0.1 0.5 0.05 1time/Imonth
False Alarms 8 4 1.5 10min - - 0.5 5.0 0.53 | 1time/lyear, 10min
gflgizg’arge - - - - - 100019 | 230 | 2304 |2446| 0.16%/month
I\;;’W ?Ztste‘"y 8 110 0.1 30days | 0.0073 | 5236 | 52 | 52 | 056 30days
Total 945.5 | 100.0
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Figure 10. Battery discharge characteristics (datasheet).
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Figure 11. Battery discharge characteristics (experimental
data).

A% A7} Figure 1200 UEh itk 91714, 23A7]
7t EHRE FHdA Aolves F71E 54%E &,

St A LSS =R A4 Al ZE, 2010

Figure 12. Waveform of current consumption at normal
operation.
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