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Bumroong Junseangyen 2011: The Feasibility Study of the Moving Eye Application to
Detect Smoke in Controlling of the Air Handling Units and the Ventilation Fans in Case
of Fire. Master of Engineering (Safety Engineering), Major Field: Safety Engineering
Interdisciplinary Graduate Program. Thesis Advisor Associate Professor

Surachai Radagan, Ph.D. 66 pages.

The Feasibility Study of the Moving Eye Application to Detect Smoke in Controlling of
the Air Handling Units and the Ventilation Fans in Case of Fire. The main purpose of this thesis
is to design and create a smoke detection decide to work as an Active Fire Detection System. This
safety decide is designed to monitor and detect smoke; shutting off the AHU in the Air
Conditioning System thereby limiting the spread of smoke in the inhabited area. Similar to
conventional smoke detection systems, the subject device will also shut down the AHU system.
The device is differentiated from these conventional systems by the additional capacity to control
functions such as ventilation fans and fire damper system motors. Conventional systems, a device
are installed inside the air duct or chamber so that can be affected by air turbulence. This device
has improved sensitivity as a result of being able to be positioned in open areas outside or away

from the air duct or chamber.

The study investigates the use and set up of an infrared thermometer sensor to detect
fluctuations in temperature within the range from 0° to 70° C (32° to 158° F) The infrared signal
is transmitted through the atmosphere to detect smoke. The reflected signal is registered and then
processed by the Panel Control Board (PCB). The PCB includes a micro controller, Central
Processing Unit (CPU) and internal memory which are programmed to perform the signal
processing and data comparison. The processed information is used by the PCB to control and

regulate the HVAC system and the data is also logged for reporting purposes.
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qc A9 Heat rejected at the condenser per pound of refrigerant circulated
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qw = hd-hc=118-108 = 10 Btu/lb
qc =hd-ha = 118 -39 = 79 Btu/lb

a o < 9 @ a o <
qmwgumimmmwu AIHaANaL 40 F, Qmﬂiq]ll"ll@Q!Wﬁ’)ﬂl@\?ﬁ?iﬂ'lﬂ’)'mlﬂuclu

condenser N 120 F
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Weight of Refrigerant to be Circulated
q = WxRE (10)
Tagii
q = heat absorbed int the evaporator , Btu per min
W = weight rate of flow of refrigerant , b per min
RE = Refrigerating effect, Btu per Ib of refrigerant

910 12000 Btu/hr 9218 q tive lsvamauaunsi 4)
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Heat of Compression (12)
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NN 9 uﬁmq‘ﬂﬂimmafa%umu%u@”laaau"lumu (Ionization Smoke Detector)

lan: Environmental Protection Agency. 2011.
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Tinszualiihasdasautsgasz v
J v [
2. ginsainsvduaTurtialnldomnn3n (Photoelectric Smoke Detector)

Y @ (2 @ Aa o Aa 1421

ldasredudyaaniuluszezinloyninvesaiunivuralugiu Photoelectric
0 Y o 9 4 o Y o o

Smoke Detector H191U Iagldranmsaztouvonas etaiudnludiasiadvag i

o A 4 nm 9 @ o 1

nIENUAUUEINENNI1N Photometer #4111 1dd0sns11ldag1nsalSuieas Photo receptor 1@

uaesInavzaztonoymanTutazinvid 1R Photo receptor 11#1995A51990v0902

1o 14

A329VUAIUAITYQYINULUII Alarm

4 @ @ a ag a = @ o A @
Qﬂﬂﬁm AT UNIU %u@TWTﬂamﬂ@liﬂ UHANNITNMANUFADULUUAD LUVURNLNUD

L& Light sensing (scattering). vazuuul¥niunavnaues Light obscuring (blocking).

SCATTERED LIGHT

LIGHT TRAP

EMITTED LIGHT

DETECTOR
CHAMBER

LGHTSOURCE  LIGHTBLOCK PHOTGGENSOR ~ LIGHTSOURCE  LGHTBLOCK PHOT 0SENS R

d' 4 Y Y a ya a .
HNNN 10 uﬁﬂﬂqﬂﬂimﬁlifl’ﬂﬁ]ﬂﬂ’Ju%uﬂIWIﬁﬂmﬂﬁiﬂ (Photoelectric Smoke Detector)
a .
NHN1: Dziekan. 2004.

dsuIzUVUTueIMA 1NeAIUAUIATEIAIAY (Air Handling Unit, Ventilation Fan)

A o @ o dy A (v Yy A a 09.1’ o [ [
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Y
a o A

Y v )
(38n71 Duct Smoke Detector 1A8AAAINNDAN (Air Duct) H30AAAINIATOIAIAY (Air
Y
Handling Unit) US1AIUANNEY Duct Smoke Detector M1 uas1990a Turia 1014

21aAn3 (Photoelectric Smoke Detector) HaztUATITUATUYIIA Toou Tusu (Tonization)

MW 11 ueaduiiagingal Duct Smoke Detector

fan: System Sensor Company. 2010.

Tube suppor ho's mmmmwmuml

Duct width e e
E—— | T — -
130T phog TS 0 Of Pl0t Wulde
10502 twbe NOMS FACH INT0 Aif TIOW Exhaust twdw

v 4
MNN 12 1AAINITIDNITAAAY Duct Smoke Detector

fan: System Sensor Company. 2010.

3. Duct Smoke Detector
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1 9
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1 <A 4 @ 9 o 1 ~ a 3 1
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N804 (Housing mounted) 1A8NA01AAAIDGHIINNON1BUONNOANA T UANIE TUT 1T
a 3 Y I o oA 1 a = < 1 '
msaaasdouiudumuan lumaauryuIu (Turbulence Flow) Hazlin s 1anogsznang
1 ANl A (o 3 Y . ) ' .
300 - 4000 vgmaumwawﬂmmmautm”l@ (Telescoping tube) (38031 Sampling tube LAY
Y
aadaelianuomngautuanunhsvesean aAnunieuenieausnd 3 Wadewh
o v A < 2 o Y Ao a A Y Y
Support 5095 Utz HWBeegaN Tt mihN s Uauawian1Ims Tnaiie 1¥o1nend
4
. a o 1 [] [ 1 1o &

Sampling tube AZANAY Exhaust tube 191 1uMpandoauny ua lidududoaldanueni 1
1w . dal A A o Y I A 1 “ £ g
NN Sampling tube WHUN N Smoke Detector NN ($15399U) nasluneay (Air Duct) CATRIAT
(] y . H ' . o <

9IMALINAIY (Air Sampling) 1 1War11 Sampling tube 1911189 Detector Board Nazgn
o v o W . ) [ I a a .
ATIVAIYAANI VTR Light beam drvisugilnsaiiilulvIndianaTa (Photoelectric)
Fa1lsznonlidae Projector LlQ1¢ Receiver U Air Sampling 92 1Maru Exhaust tube AU
1 . < any 18 o 3 . A ' <] [V o
gvioaw (Air Duct) Miniluiln@d lutiaduuanlu Air Sampling 1n5esdsaunazdngiiau
4 [ [ [N Y 1 [ YY) 4 [ o
T Contacts Y0991nsains sz da lusenthdudd ua lunenaunuieliadudinmy
Air Sampling 299305799 UV09YANTINIUI dedayqIaufouazya Contact 3zAOHTNA VAT
A o A 1 1 . .
maﬁwqmmmmmu (Air Handling Unit)

3.1 A9NAB95LIITHSUMIAAAL Duct Smoke Detector

= Y A [ [ A [ A d?
Duct Smoke Detector UHHINNTIVIVUAIU Lilf]@lgﬂ’]ﬂﬂ')uﬂu‘ﬁﬁaﬂﬁ’]ﬂgmuﬁlu
] Y
sz madanyuieuluszuunedsautaz/mIoveeszuULS UBINANITY, NFPA 72,
1 1 4 [ 1 Y 9 1o 9
2007, 5.7.4.2.2 ha1IMN Qﬂﬂﬁﬂ!ﬂﬁjﬂﬂﬂiuﬁgﬂﬂﬁqauﬁzﬂﬂﬂﬁﬂﬂqﬂﬁlﬁ ﬂgﬂﬂQIINUTNTGl‘HLLV]u

Y [ v
gilnsalnsrnsuluiundlandesiloany

Duct Smoke Detector 152990 101AVNa I UV0T e maluszuulsusinma

d! ddy d‘ U d' 7 S A U = 1]
Fallnunlsuormeanszuulsuomensounquuazilsuaomemnniluszuy 39 binas
[ 1 491 d‘g dlsl [ A dy o Y
AN IWANNE TR NUNNIHUANdInswIVANNanlsnnualeuanlueimea il
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Y v Y
anurulueimanuiuszUUNeaIau (Air Duct Work) mstnaneaiirlunoay

11109 91NMTIAANTNAUAT (Condensation) amsai Iidesdynuianain 1@ (False Alarm)

< . . A Y A qu
ATV (Air Velocity) Tag1)n@ Duct Smoke Detector "lﬂgﬂaammumm@%f
AUIATE9E9aY (Air Handling Unit) ¥50 luszuvdeanvesssuulsuema samseenuuuiine
o <
IFuauaNumMIz AN IMIeeALUUMHUAAINS 281 Duct Smoke Detector 1114

a o J A ! 9y vy v
HARNUNHIDUNIU @1%1%\111&1@13&1’?%13@'3\1

dend ar Uther
| Cbsiructon

ff’ .
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\ 1. @7
5 Dot Widtha
i P

v 9
MW 13 LEAA9TZ8ZANAY Duct Smoke
fan: System Sensor Company. 2010.

msvyuIunIems Inauuuilutliu (Air Turbulence) o199 %510 Air
. A A d‘ " vy 9 a a [ o =K 9 Y
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) Y o = (% . . A .
M1AAININNNAY Air Sampling t999 N (Dilute)

d (Y] v a 4 (%
4. Q1Jﬂsmmn4]umwuﬂmmﬁau"lmﬁ'ummu (Intelligent Moving Eye Application To

Detect Smoke)
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Main Micro Controller
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Protel 99se

M3190 2 uaasgnsainl4lun13i Intelligent Moving Eye

34

ponuUUMIAaou 1)

Stepping Motor




35

Part Number Description Functional
DB104G-C1 Diode Bridge 1A 600V uilaa Iladudluvlas
DB104G-C1 Diode Bridge 1A 600V salad W aduddu Inasa
CR2032 3V Battery Battery Backup 3111381

logifu
ULN2003 Relay Driver VU3 T UVD Stepping
Motor
ULN2003 Relay Driver VUMTNYUUDA Stepping
Motor
ULN2003 Relay Driver VUM N UV Stepping
Motor
PIC10F206 Micro Controller for Sensor AnABHDA13NY Infrared
MLX90614 Communication  Temperature Sensor
PIC10F206 Micro Controller for Sensor AnRBA0a15NY Infrared
MLX90614 Communication =~ Temperature Sensor
SN74HC595 Port Extension VY18 Port YDI Micro
Controller
24L.C512 EEPROM muteyavo gyl
P89V51RD2BN Main Micro controller mmmmzﬂizmawamﬁ
IRNRIF!
DS1307 Real Time Clock grunailagiiv

M519N 2 (919)



Part Number

Description

Functional

MC7812CT

MC7805CT

MLX90614
MLX90614

PC817

PC817

PC817

PC817

PC817

M519N 2 (919)

Voltage Regulators 12V 1.5A  AIUANUALINHINTIAU 12V

Voltage Regulators 5V 1.5A

Infrared Temperature Sensor

Infrared Temperature Sensor

Optoisolator

Optoisolator

Optoisolator

Optoisolator

Optoisolator

1.5A

AVAVUALTNHIIAY 5V

1.5A
Infrared Temperature Sensor

Infrared Temperature Sensor

o (%

HeNMITUFYYIUTENIN
Micro Controller N1 Output

etlesiudynnusuniu

o [

HeNMITUFYYIUTENIN
Micro Controller N1 Output

etlesiudynnusuniu

v (%

HENMITUTYYIUTENIN
Micro Controller N1 Output

etlosiudynmsuniu

v (%

HENMITUAYYIUTENIN
Micro Controller N1 Output

etlosiudynusuniu

HeNMITUTYYIUTENIN
Micro Controller N1 Output

etlosiudynusuniu
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Part Number

Description

Functional

PC817

PC817

PC817

PC817

PC817

PC817

PC817

FTR-HICAO012V

M319N 2 (719)

Optoisolator

Optoisolator

Optoisolator

Optoisolator

Optoisolator

Optoisolator

Optoisolator

Relay 12V 10A

o [

HeNMITUFYYIUTENIN
Micro Controller U Output

etlosiudynmsuniu

o [

HINMITUAYYIUTENIN
Micro Controller N Output

etlosiudynnmsuniu

v (%

HENMITUAYYIUTENIN
Micro Controller 1 Output

etlosiudyamsuniu

HeNMITUTYYIVUILHIN
Micro Controller N1 Output

etlosiudyanusuniu

HENMITUFYYIUTENIN
Micro Controller N1J Output

ietlosiudynusuniu

@ [

HENMITUFYYIUTENIN
Micro Controller N1J Output

ietlosnudyausuniu

o [

HENMITUFYYIUTENIN
Micro Controller N1 Output

etlesiudynusuniu

iWa-Ta gnsainouen
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Part Number Description Functional
a a 4
FTR-HICA012V Relay 12V 10A la-1a gilnsainieuen
a = 4
FTR-HICA012V Relay 12V 10A la-a gilnsainieuen
a =S 4
FTR-HICA012V Relay 12V 10A a-a gilnsainmeuen

TRANS-9V 09V-800MA Transformer 9VAC 800mA
#00007

TRANS-9V 0 9V-800MA Transformer 9VAC 800mA

#00007

11.0592MHz Crystal Oscillator

wad'Wadu 220vac dlu
9VAC 800 MA

wad'Wady 220vac dlu

9VAC 800 MA

Audadyauim i

Micro Controller

ad Y Y
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Create Netlist (Folder) 91n2995tW0 199oya Link 1163 PCB. Document

MW 17 uaaauuDsIuninnsinuvesglnssine

slsll’eJisllfi NetList ﬁw%’au link ulﬂquﬂ PCB Document

Lo MENENE S RSO

v
=

donldamdoya Data sheet 2
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PLOT2[1| O 0] +Vee
PL.1/T2EX [2 39] P0.0/ADO
P1.2/ECI 38] PO.1/AD1
P1.3/CEX0 [4] 37] P0.2/AD2
P1.4/CEX1 E 136] P0.3/AD3
P1.5/CEX2 [6 [35] P0.4/AD4
P1.6/CEX3 [7 ] 34] PO.5/ADS
P17/CEX4 [8 | [33] P0.6/AD6
RESET [3] 32] P0.7/AD7
P3.0/RxD [10] [31) EAVpp
P3.1/TxD [11] P89V51RD2 [30] ALE/PROG
P3.2/INTO [12] 29] PSEN
P3.3/INT1 [13] 28] P2.7/A15
P3.4/T0 [14] [27] P2.6/A14
P3.5/T1 [15] 26] P2.5/A13
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