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Abstract

To achieve the purpose of safety equipment and development of fire retardant
and wire cable materials has trended to low smoke and halogen-free flame retardant
technology in the business. However, many polymer flame retardant materials
required a very high proportion of the metal hydrate filler within the polymer matrix

(60 wt% ) to achieve a suitable level of flame retardant, which may lead to a lack of
flexibility, poor mechanical properties and problems during compounding. In this
study, the aluminum hydroxide added montmorillonite (MMT ) as the halogen-free
flame retardant of EVA, according to the different EVA/ATH/MMT (0, 1, 2, 3 wt% )
weight percentage of the preparation of nanocomposite material formulation. And
through the XRD test, tensile test, DSC analysis, TGA analysis, LOI test and FE-SEM
analysis to explore the addition of organic modified clay (OMMT ) and researched the
layer-distance, thermal properties, mechanical properties and flame retardant
properties. In addition, use XRD to make the characterization analysis, it is found that
increasing the polymers into the MMT, layer-distance increased from 1.27 nm to 1.96
nm when used the octadecylamine modified the MMT. For the tensile test, it is found
that the montmorillonite weight percentage 3 wt% has the best tensile strength. In
addition, the halogen-free flame retardant grade of EVA are added the OMMT in 3
wt%, the composition of nanocomposites was 47 wt% of the ATH filler has the best
elongation and fire retardant (LOI was 28) . Improvements in tensile and flame
retardant properties were observed in nanocomposites.

Keywords:flame retardant ~ ethylene vinyl acetate ~ montmorillonite ~ thermal stability
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neat EVA 100 0 0 0
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24 F AT

fI* 3 3 [ . FL TS EVA hg djiitd - 2 R EEF 42
L fn, & F 4R FRE (0102 3wt %) 2 MR WA A KA E
HiL > 518 XRD #5% (20=1.5~15°) st k Fpegrz S 5 ¥y iR
% Rp T AL R e * TGA 2 DSC Rl 3 A 4F s M2 TR
Fo? » JI* g BRI RIH AL 2 77 % 5o & % FE-SEM BLEAR & HHd 2
AR o



= BREAHW

3.1 F #4623 2 XRD A ¥4

XRD . % 4o - s@g% C R Ew Y o Hp @k (001) &t ESE 2 20
45 6.97° 7 Peak & B H P O N RF g e (d-spacing) 3 127 A
DS RN éw‘ W52 MMT > Bz e @ & (001) § e deiti 2. 204 %
45° K @ 3e (d- spacmg) % 196 A EEARIREE 4 6.9Ad L% 7 & B A
Lot B Al FEF SR 2R P EEBE B2NATE AR #:%Ff@ 1R R
g s o EX-Raygtp s 17 0 7 >R A B EEdpd 1.27 nmag < £ 1.96 nm > ¥ #
’ﬁ#ﬁ%@;ih‘@%%ﬁi?«%i%ﬁ*

1000
900 — (1) Na+-MMT
200 — (2) OCT-MMT
700
600
500
400
300
200
100

0

Intensity (cps)

1.5 30 45 60 75 90 105 120 135 15.0
260 (degree)

Bl- ~ Na™-MMT2?Oct-MMT 2 XRD ]

3.2 W Esk

¥ E% 2% EVA-ATH/IOMMT 22 EVA- ATH/IMMT 4§ & #1412 Fde 98 & v
wm o d Bl T sgE YR Téc £ 2 H4v o b3 & (tensile strength) % R
F A AEF 4 EVA AR & A 7 s 3wt MMT 7 & = b ¥ 5 & > 5 12.58 MPa
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EVA/ATH 17.43 21.08
EVA/ATH/OMMT-1 11.65 60.62
EVA/ATH/OMMT-2 11.69 43.81
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EVA/ATH 40 60 33
EVA/ATH/OMMT-1 50 49 28
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Abstract

Since the smoke is one of the factors in death in the fire accident, the smoke
exhaust systems of buildings are the crucial subsistence equipments. Therefore, the
effectiveness of the smoke exhaust system is very important. Full-scale hot smoke
tests were used to analyze the performance of the smoke exhaust system in building
devices. Decrease the rate of hot smoke layer is usually one of the critical judgments
factors in the testing process. Reference to AS 4391-1999 hot smoke tests, the study
set up some monitoring sites in the fixed laboratory space to record the smoke
distribution in different release pressures and fire sizes and a few other fire sources
put the smoke patterns in the smoke chamber. Parallel monochromatic visible
attenuation principle was adopted in the present study. The attenuation values were
recorded in smoke visibility measurement instrument, using the Lambert-Beer law,
during the entire testing process. Quantitative of smoke distribution were measured.
The results showed that the release pressure and fire size had the significant impact on
the decline rate of fire smoke. The relationship of temperature attenuation and fire
source were more significant.

Keywords: The decline rate of smoke, Smoke control system, Full-scale hot smoke
test, Lambert-Beer's law
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Abstract

Flammable vapors or gases are used widely in chemical industrial. Therefore,
explosion limits are crucial information for people who handle/operate flammable
vapors or gases. With the assumptions that the adiabatic flame temperatures are the
same for all limit mixtures, this study adopted energy balance to develop a theoretical
model for forecasting explosion limit of inert mixtures. Moreover, the difference
between theoretical and experimental data were compared. Experimental tasks were
via the in a 20-L-Apparatus at 1 atm and 423 K to measure the explosion limits of
methyl alcohol, acetone and methyl formate diluted with steam, respectively.
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The experimental results indicated that theoretical linear relationship was
established due to the coefficients of determination (R?) of the regression lines are
found to be more than 0.992 for all aforementioned cases at UEL. The experimental
results also indicated that steam can inert oxygenated hydrocarbons effectively. The
explosion limits range of oxygenated hydrocarbons were decreased when steam
volume increasing until reaching fuel inertization point.

Keywords: explosion limits, oxygenated hydrocarbons, adiabatic flame temperatures,
energy balance
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FRALF (X) LEL/mol.% UEL/mol.%
0.130 6.2435 6.7638
0.150 7.1106 8.1512
0.170 6.2435 8.6715
0.200 6.4169 10.0590
0.250 6.4169 13.5276
0.500 6.4169 21.6788
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24 CRFEF AL RGBT

F3LF (X LEL/mol.% UEL/mol.%
0.080 3.4686 3.4686
0.090 2.9483 3.9889
0.100 2.7749 4.1623
0.250 2.6015 7.6309
0.500 2.6015 10.5793
0.750 2.6015 12.8339
1.000 2.615 13.8744

5 RZEF T T fa 2 RF R

FRLF (X LEL/mol.% UEL/mol.%
0.125 6.2435 6.5904
0.150 5.2029 7.6309
0.200 4.8561 9.3652
0.250 4.8561 11.0995
0.500 4.8561 17.6899
0.750 4.8561 22.8928
0.900 4.8561 25.6677
1.000 4.8561 28.2692
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Evaluation of the empirical models for evacuation time in
the event of fire
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Abstract

In the event of fire, the length of time spent trying to escape is a significant
determinant of survival. Therefore, it is important to correctly predict the required
evacuation time for a building. Recently, simulation sofewares of the movement of
people have been thriving. These softwares have been improved significantly in
capacity and validation under rigorous tests. However, evacuation softwares used in

Lon kL 4 B BT e B4
Zn skl A %ﬁ K i%;*ﬁm’yﬁﬁﬁ
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emergency drilling had not been popular in early. Therefore, researchers usually
conduct many drills to study evacuation.

Therefore, one of the supreme model—FDS+Evac, developed in the NIST, is
used in our study to validate Melinek and Booth’s, Togawa’s, and Pauls’empirical
models, which proposed in the SFPE handbook for fire protection engineering.

In our study, the simulated cases consist of a two-floor building and an
eight-floor building. The results show that in the high rise building, Togowa’s
theoretic model predicts well for evacuation correct in low population density case,
while Pauls’ nonlineat theoretic model works better in the high population density
case. Melinek and Booth’s model shows similar results in either case.

Keywords: Evacuation, FDS+Evac, Theoretic formula
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1y

2.1 R A L

*EEEY 2 RRERIEE A (National Institute of Standards and Technology )
2R 2. FDS #5802t g dl e B 1 5.0 Ak {8 0 14 » FDS+Evac frie 2 Ak ¢ 4 0
OO F T O E pRRE Y U 0 4 o H - B A R WA s el Khj*r«‘i‘
Racrfhs BHASBER @ 230G p e gk ﬁ:&fiﬁf’ PN = s Tl
GRS B i X A S E RN AR RS E AR ¢ R
At deB- 280Kk TP 3 T/ READSR > ARG 24~ T
L] FEE XL o F (= ;L;g]“b LR RS FERE LR A Aok -
[4] 4 F 2 @& 055 Pl * 48 12&1 728 Helbing ¥ « #r3 B 412 42§ 4 050
% 4o, ﬁ;ﬁd Langston & % #7/f 22 @ HN 4 U F o & B A gnFhiod ;N1
A+-%]5,6,7] :

d?x (t)
= f,

X(t) 3« Biamrtarmt f)ERpE s samd 2imLFE:E()

i BRC) 4

- IRARAREAZHFERE LS

LR %A # 7 & & (M/s) £ 4=+ (m)
= A 1.25+0.30 0.255+0.035
e 1.35+0.30 0.270+0.020
e 1.15+0.20 0.240+0.020
o) 7% 0.90+0.30 0.210+0.015
= 0.80+0.30 0.250+0.020

2.2 o
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Using computer simulation program FDS to reconstruct a
residence house fire incident
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Abstract

Despite the rapid development of Taiwan's economy , but many lined residential
alterations or additions in separate townships , because without making the overall
planning and design, resulting in often due to electricity carelessly, throw cigarette
butts, burning paper money , playing with fire, negligence , cook rice cooking, arson
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or other (natural disasters, earthquakes, wars) and other factors, led to a major
fire occurs frequently stirring . Ministry of Interior deliberate latest fire statistics,
Taiwan in 2009 to 2013 in separate residential building fire in a fire at most , a
collection of residential second. As in 2013 , the fire broke out around 1,109 , which
occupies a separate house fire on 476 , the ratio of up to 42.9%. So the fire, the fire
developed a great escape for personnel evacuation and fire rescue units affected, in
addition to injuries caused by the fire source itself , another one of the most dangerous
factor is the " smoke™ , according to the building fire occurred at home and abroad ,
about 60% to 80 % of the staff because of the smoke stream harm and death .
Therefore, this study collected data Hsinchu Sinpu fire scene investigation , photos,
and the U.S. National Bureau of Standards (National Institute of Standards and
Technology, NIST) have developed a computer simulation program (FDS + EVAC)
conducted simulated fire scene reconstruction to understand the flow of fire in the
distribution of residential fires , smoke flow and temperature distribution in the upper
temperature changes ,, CO , and CO, concentration , changes in the concentration of
0O, , smoke layer height and other factors in the case of a fire hazard changes , will
analyze the results and fire Department fire Investigation fire investigation Division
identified data confirm each other , and then fire prevention measures proposed to
serve as a reference for the relevant units of such housing improvement thereafter , in
order to reduce casualties and property losses caused by residential fires .

Keywords: Computer simulation programs FDS, Residence house fire accident,
Smoke.
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Abstract

This research converted a TGB Tapo two-stroke engine motorcycle into an
electric bike, and then used an SHX1000 generator to connect with batteries, aimed to
form a range extended series hybrid motorcycle. By choosing low or high speed gear
setup, the endurance tests were conducted both on a chassis dynamometer and real
road. The results showed: on the dynamometer tests, at low speed gear the max. speed
can reach to 33 km/hr. With a 3A charger, the cruise range increased 15 km and the
fuel consumption of generator was 511 cc. With a 6A charger, the range increased 45
km and the fuel consumption was 944 cc; at high speed gear the max. speed can reach
to 43 km/hr. With a 3A charger, the cruise range increased 2 km and the fuel
consumption of generator was 265 cc. With a 6A charger, the range increased 5 km
and the fuel consumption was 375 cc. On the road tests, at low speed gear the max.
speed can reach to 33 km/hr. With a 3A charger the cruise range increased 10 km, the
6A charger increased 40 km range. At high speed gear the max. speed can reach to 42
km/hr. With a 3A charger the cruise range increased 2 km, the 6A charger increased 5
km range. At low speed gear setup a better range extension was gained. 6A charger
provided longer cruise range but consumed more fuel. This technology can be applied
to extend the cruise range of an electric motorcycle.

Keywords: electric motorcycle, extended-cruising-range package, serial hybrid system
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	2.1電動機車之製作
	2.2發電機
	本研究不開發自製發電機，所以使用目前市售現有之SHX1000發電機為發電設備，如表2-4及圖2-7所示，並外加一燃油消耗量測設備，如圖2-8所示，電壓與電流錶，如圖2-9、2-10所示以隨時監看充電電壓與電流，由於考量到此電動機車所搭載之電池為鋰鐵電池(LiFePO4)，並非能以大電流充電，而此實驗設計乃以最為簡單之方式來驗證其可行性與效能，固使用原車所配置之充電器，以確保電池與實驗安全。

