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Applying Transfer Learning in image
classification

Abstract:

Radiography is an accepted technique for the medical community
to detect abnormalities. However, the interpretation of the images is
time-consuming and is subject to error by radiologists who are
exposed to external factors including possible fatigue from working
long hours, overwork, or thinking about other life matters.

To improve the efficiency of the radiologists' work, we developed a
computer-assisted diagnostic model to classify the radiographs into
two classifications: a normal condition and an anomaly (or an
abnormal state) in order to facilitate the radiological diagnostic
process, by transferring a set of selected deep convolutional neural
networks between a set of available networks. We have studied and
applied them on the basis of potentially abnormal areas that
radiologists provide for the study case we have selected.

In this study, we shed light on an experimental study of a fully
connected convolutional neural network (DenseNet) by applying it
to the studied data sample through a learning transfer technique.

We obtained a set of good results, which achieved high diagnostic
accuracy of about 88% in some of the studied cases.

Keywords: Transfer Learning — Decision Making— Machine
Learning- Image Classification — MURA — Radiologist Images —
DenseNet — Fully Connected Convolutional Neural Network
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Study and compare Improvement The
Algorithms of improvement the MVDR
Beamforming

Dr. Eng. Elie Khalil

ABSTRACT

The minimum variance distortionless response (MVDR) beamformer is
one of the most common method, minimizes the array output power
while constraining the gain to be one at the direction of interest, It has
high performance in interference suppression if the array steering vector
(ASV) corresponding to the target signal is known accurately, that isn’t
guaranteed practically due to the existence of array imperfections .

therefore the performance of MVDR degrades significantly because
MVDR is too sensitive to the steering vector mismatches. To compact
with this drawback many approaches have been proposed , such Diagonal
Loading Method, Worst —case beamforming, Variable diagonal Loading
Method, and steering Vector estimation method.

In this paper, we will study this methods and use the MATLAB program
to model and compare its performance.
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Studying the effect of the main air blade angle
on the combustion characteristics and heat
distribution of a swirl burner using numerical
simulation

Haitham Hasan® Eyad Dabboura® Alaa Nofl®

Abstract:

A numerical study of the natural gas combustion process in a
swirl burner was performed using computational fluid dynamics
(CFD), in order to verify the effect of the angle of the main air
blades on the performance of the burner in terms of heat
distribution and pollutants emission (CO; CO,), where the angle
of the blades was changed to three different angles
(55°; 50°; 40°) from the designed angle of the burner (45°), as
the simulation was performed using the code (ANSYS Fluent).
The results showed that the angle of the main air blades has a
great effect on the shape of the flame, as with the increase in the
angle of the blades, the diameter of the flame increases in the
radial direction and the axial length decreases, which helps to
complete the combustion process completely and the possibility
of absorbing the largest amount of heat from the walls of the
combustion chamber. The results concluded that the 55 degree
angle is the best in terms of emissions, as it achieved the lowest
CO ratio and the highest C0, ratio at the outlet of the combustion
chamber.

Keywords: CFD, Main air blades angle, Natural gas, Swirl burner,
Heat distribution, emissions.
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daslall eV alaal) -1-3-3

(5] ALYl paindd Aslaa (e ALK Jnis () 3l6 iy

-

% +—(puj) =0 (1)
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219 @uat gl £l g (3 ) Gaillad o i) £l gl R Ay g5 il A o
Lol BlSlaall aladialy

LSyl (U, Uy, Uy) o (uj) Al Ql.{z\u‘!b (] =X,Y, z) Xj Lo
.[kg/m3] ‘-«—"'hb -E.el';“

:[5] A Asbeally 48 al) dpe€ Jain 5l Jasy

+—(pu u]) = _i ax (Tl]) + pg; (2)

A& 58 pg; 5 IN/m?] 20 SeaY! 5355 Ty 5 o(Pa) Ssbid) bial) P &ua
AN /m3] (eenad) () el

e Gaiaall L) k — £ zisai 335 bl AKal A8l e Jpasl) S
:[6] Al Jsy) st

a(pul)

9 9 -9 ) Ok — pe—
a(pk) + o, (pkuj) = o, [(u + Jk) o] + G, + G, — p€ (3)
Yu + Sk

2(09) + 5= (pewy) = o | (1 +22) 22| + pss. -

(4)
pCzk+\/—+ClekC3eGb + Se
GJLuJY\ O B L Cre L_g)_\;\)]\ CJ)A.\ )\:33';\ e dalhal ddalea LSL‘"‘
6] Vel
) > kery
E(pH) + V.(pvH) = V. (?VH) + S, 5)

Lo as Ladall Ge gil) Ayhall Zad) € Cus (Le = 1) pusd 222 o sy
iphoadl dplall Lllad) k, Cus ok 4 k) Dbl Adlal) kyepy ol
AL U gl gsinall Janyy o(aadiuall (bl 7 dsail Gy saaal)

H = Y;vin; (6)
S (1) gDl B sl Vs oi) glsSd Gllaadl Jalall ) Ry daa
Laala)
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hi(T) = B¢ + [, C,i(T)dT (7)
(T, = 298.15 K) dmasall syhall a0 xie (i) ¢ 15 OS5y ¢ Y
:[6] 4Dl § olat¥) 3 DO z3gail g ezl syhall Jiis) Alslas JJaas
V.A# D) + (a+ g )I#3) =
an? 22 4 % [ (7,9 (5, §) (®)
Sl e cadlly el e g, a5 (W /m?] gledyl sai [ ol Y
gLt olat) Cilgaia §7, 8 5 anaal) Ayshll Q5 LN Aypn [mTY]
Ll sl il s cpuasall ania 7y c3palially )5
Non-premixed Combustion z3ga @iy Ll Javsll jusll Aalas aad
:[6] @Il model

2 (pf) + . (p3f) = v((§+“—) vf) 5, o)
ol g (Baily ) 0y chadall dailicall dphall dlasal kof 3
e @)l skl Alaye & ALK JEs) ) Laid S saeadd) s pas cdpphuad)
Ol Lais Aslae Jaaty o(aadl) Jie) Aleliiad)l Glagadl of Jilall 285l <yl

(7] 72 Ladall s

2 (o7 + 057 = v, (£ + ) 777 +

Cotte(VF) = Cap =7
t bl zigalll -2-3-3

Byfiall ANl Sl 3 lpall (S5 — 58l cValae Ja o
gliy) =354y (Realizable  k—g Q) z3sa3 jLidl a5 o(Steady)
WSGGM Lall ipalaial =543 Discrete  ordinates  (DO) )=l

(10)

Jsaall (al sl ase Q;L;,;S\J\ & Non premixed combustion (3)yia¥ =3 4.l
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2193 Bad gl all g3ty (3 Y pailad o ol o) 5l il i A5 il Al
Lam)) BLSlaall aladinly

b adl) 7 dgall) adais —3-3-3

Simi-infinite ) 4u))lsa axiiul 5 N bes Jaally deyull Y ales Jaiisi
Ow Al 3éail SIMPLE (Method for Pressure Linked Equation
o dpanlly ASal LSy jhainl) EVale & baally Aoyl Glamaas
Jarcall Jlae
(First order upwind Interpolation) S Ayl e e lany) aladin) a3
Llia Hlidl) ag chrall cl4ouy (PRESTO!) hhias jlidl & e aleall 2818
.(Least Squares Cell-Based) 4a e Talaiel zuill il Laall Cilay sl
(107%) 5 g leitYls A8l Alaledd (107°) apan aic Agdiall ¢UadY) ad Cining
a1 ad i) de Culiie Glpall el S el alaal il
LoV Ul Jal e GlaaY) siaa Jaly Gy dlead slSaal)l dlee il
Csls Jlerinly @lldy (ol Jall eha) DA dele 260 s dikisdl)
AMD A10-7300 Radeon R6, 10 Compute (g5l el amllae Gldialse
.6GB RAM 3135 1.09GHz a1 Cores 4C+6G

:4gaal) hag il —4-3-3

«(0.3kg/s) a5l «(5.654 kg/s) GliaV¥) eleed AN anll dd
ohal Al sall dapss (293 K) 285lls (553 K) elsall b das
oball Adilesls (Wall, = 1500 K) 5 (Wally = 550 K) G&lyiaY¥) saa
‘FM\ A8l s (1) Jsan o258 6(W(,lll1 =0.5 &Wallz = 06)
NS-_"TX 3laadl dalall :\S).sﬂ\ L_A LﬁJS)A!\ ‘).\Ml‘ e @lc d}a.aaj\ e:\ (fﬂb

padiall a8l S5 (1) Jsan

Gl Oligw Sl Gl Gl Syl and
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(CsHy2)

(C4H1o)

(C3Hg)

(C2He)

(CHy)

0.2

0.3

3.2

3

93.3

(%) Adgall sl

:zAsadl) daua (e (38al) —4-3
35S0 dana (e 2SIl sSLaal) Al e Lede lhian ) il Ao (g ST
Glaa (Y esalll o3 canly Bha ol e Laapat a5 el Ll Sigu Y 4l Ly
o Sl Aall e slaeVh Llua aals s Lty ) 4plal) 43

[8] a )
LS e G 2$5e JSI A3l 350 aas llu S0 gl S5 e alael
1(2) dsasdl e o8 LS 2454l

[8] 355l Syl iadl cisll 3(2) Jsos

i Olign TN Gl Ol
GSpall
(CsHqz) | (C4Hqg) | (C3Hg) | (C2Hg) | (CHy)
72.14 58.11 44 30 16 (mol) sl ¢sh

[(93.3 % 16) + (3 x30) + (3.2 x44) + (0.3 x 58.11)
+ (0.2 X 72.14)] = 1755.46

P25l 8 LSl e e S (s el ol il

% weight of CH4 in f 1—93'3X16—085
owelg (0] In ruel = 1755.46 = V.
% weight of C2H6 in fuel = 3 x 30 = 0.051
o welight o In fue =175546
% weight of C3H8 in fi 1—3'ZX44—008
owelg (0] In ruel = 1755.46 .
_ _ 0.3 x 58.11
% Welght Of C4H10 n fuel = m = 001
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2193 Bad gl all g3ty (3 Y pailad o ol o) 5l il i A5 il Al
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_ _ 0.2 x72.14
% weight of C5H12 in fuel = {75546 - 0.009

J;\jj\ LﬁjL‘-“-’ c_b.n.\S\ KT t)m
o LS i S Ll Lall Al Aal anss o[8] GhiaY) i Jpan (e
1(3) dsx> (A masa

358l Sl Ll L) dplall el :(3) oas

pjutd Glig Sl Gl Ol

(CsHi) | (o) | (CsHy) | (CoH) | (cHy | T

Al
19517 19680 19944 20432 21520
MRETRUESIN

w | (Btu/Ib)

21091 21308 21661 22320 23879

raghll Lial) 4y had) dadll clua

HHV = (0.85 x 23879) + (0.051 x 22320) + (0.08 x 21661)
+ (0.01 x 21308) + (0.009 x 21091)

HHV = 23571.25 Btu/lb

1 Btu/lb = 2.326 kj/kg
ALK
HHV = 23571.25 x 2.326 = 54826.7 ki/kg
agisll (dudlall) Liall A el adl) o

LHV = (0.85 x 21520) + (0.051 x 20432) + (0.08 x 19944)
+ (0.01 x 19680) + (0.009 x 19517)

LHV = 21302 Btu/lb = 495485 kj/kg
fgsla s Gl ()l 285l (38 Lyal

my, = 1420 m3/h = 0.395 m3/sec = 0.3 kg/sec
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sl an hall Leaay Al Al Aslall lead b
Q = (0.3)(49548.5) = 14864.55 kW
el ke ehal 2a @bV Han 3 lleal) dhall A8l 4paS (uld a3
raly Cua hall
Q' = 15000 kW
o5 A Aphall Aadlly gl Aphall el G Uadll Zygial) Zuil) 585 Uil
Hadall (e Lo Jsand)

Error % = |Q|;—|Q| % 100 = 0.92%
amal) o5 3 Aplyal) el Ayyandll Al dadll s tan 315 ey 1

Gadall) e lele
Hlgiddliag malidll —4

tril) 5ol Cilddd Allida ad die §ylal) claye g5s8 —1-4

daball 8 @haa¥) allee 4wy v dagall Glplardl) e B)hall dayy i
Gl 2] g ) (g Allall phall cilags of i deliall oY,
ALY sraa A (8L G ahall aliine juall ayal of LS S IS
edli ) o Ayl Clalea Wb (s ) gas

Shaa¥) @bl daull 20SH 3)hall cilayy w08 (9) Jal & SLall el G
2t Ul il adadall Cailay ol8)Y) iy 3l paal (gysaal) Jshall e
S bha dany Jef of JSall e sl i lgide daaell 5 ) wdhyll 65l
sy 3aL) ae @bl Byaad bV laad) eyl )y IS 2ie Lle Jguaall
(9] 8 52yl i) ae Bdls g Aaya 55 (A 40 G il sl i
P Axiiye Bha day CilS G Ll AL e 43 55 Al ad sl LS
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@192 @Al sl £y (§) AaY) paled o i ) o) ) iR Ay gl il Al )
Lol Slslaal) pladinly

T e Lol dad J8 Jlal oayns JC (ald o5 (e ¢ 3laY) Braa Chualia

'é);;l\
2000
1900
L 92
S 1800
S —e—40°
S
§ 1700 ” 45°
8 v
T 1600 50
s
B~ y 55°
1500 &
1400

0 1 2 3 4 5 6 7
Furnace length [m]

slogll sl Adlie Uy xie GliaY) aa ol Al S 8al) Ay o A8l 2(9) U
il
Jasi A AgadacY) Aans sl 8yhall Aayo of LaadU Lguany ae V) e A5 )laay
Asly palias) s GlaY) Byaal eV laad) e aain Gl alile Lel)
Lad syl mya die Adan gl sl dayn g L)) Jaadl LS« unti)l) e)sgll i
LIS Bhhall da g5 (10) IS sy ¢ ouutl) o lsed) iy Ayl (alids) aa
Glays K85 LanBlg ¢ il elsell Chadd ddline U5 aie GhiaY) syaa Jalbs
sy il Lanie o aad JSEN e o 3haaY) Byan Coadiia 3 Allall 5y)yal)
GEaE o3 (e Braall e JsY) il ST S5 phall culS 3553 55 il
Laadl LS Al oda Lo dad J8) alal 3liaY) Baa Dled (Ja ap ISy
Saa¥l syan 3 gl Joh (midiy 55 (40 e hall) Aly 33l e
Lee @Ol Sl Cady dpbany Laa (oo badl JS5 A g ()5l oLV
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ol xie L ha dayn g il Ladl LS (liia zsaall Cagll Tealia Alany
Gig saall e gl iy Sl Gelll Johay @l sy Cus 4502 40 Al 3

Total Temperature
Sections Total Temperature

2.303e+003
2.136e+003
1.968e+003
1.801e+003
1.633e+003
1.466e+003
1.298e+003
1.131e+003
9.630e+002
7.955e+002
6.280e+002
4.605e+002
2.930e+002
[K]
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93 ) Al g isils Y pallad o il #13gl Cid Aygl5 L A o

Lol BlSlacall aladinly

Total Temperature

Furnace Walls

[K]

1.885e+003
1.857e+003
1.828e+003
1.800e+003
1.771e+003
1.743e+003
1.714e+003
1.686e+003
1.658e+003
1.629e+003
1.601e+003
1.572e+003
1.544e+003
1.516e+003
1.487e+003
1.459e+003
1.430e+003
1.402e+003
1.373e+003
1.345e+003
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55°

i) o sl e Adlia Ll 5 e (31 aY1 8 aa 0o e B 8 al) cla g 5 o(11) JSa
Lls) aie @iV saa ghas (o Al phall dajpa g (11) JSal (e Iaadl
s ol Laxie ghaalliha da el il G i)l olsgll i) dibise
olaiW U Caglll b alagy <l A5 5aly) pe 431 g Q3 iy Aayn 55 i)
Al (535 Caga 1305 (BN Sjaal ale¥) jlaadl e gl byl ¢ o Ll
das J8 il ey 3laY) ddee e ASae Apha Al ST ohasll CLas) )

A 40 il Ayl Allay ol Bla

slsedl lad 405l ddbiae ol e Apdanl) K yhall Claya a8 (4) dsax seda
1751 K Josi @hia¥) 5an s die Hha das Aed o Laadl um sl
el saall Jsdall alyy () @lld Cans says Aapn 40 @) 450 555 Leie
Gs pyaall go Y Qe zoa () 35 Lae e ladl) Skl Gl e
pre (A ALEYL shAl G eSS pabiaial ghaall 0 Y Sua jaad
Bha Ao Jil clS Lawy cellal ISH cadgl) 55 aaad s GlaY) dddee L]
Gl LlaaY LSy chapn 55 il 4y <l Laxie 1681 K (5l zpaall 2ie
Al LS iy ) i€y G Alall 238 pe cuilS Ghaall plha el o
@@ 4202 55 Apshll pded UL (phaall (M aphall JUES) &5 ey BlyaY) dolee

LY aa Jal (@hall g6l Cun e L3l on Ja)
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@192 @Al sl £y (§) AaY) paled o i ) o) ) iR Ay gl il Al )
Lol 3lslaall aladinly

el elsel) il ddtida Wy vie Gl el ddavll $)ball cilays ad :(4) Jsaa

(K) liay) cflad ddagl) 440l 3)ad) daj
(M) @Y 5ymal (gysmall slai¥) e diludl) PP
Gl saa myda 4 3.5 3 2.5 2
1751 1848 1843 1834 1820 1794 40°
1722 1842 1870 1860 1844 1823 45°
1701 1817 1860 1897 1883 1855 50°
1681 1784 1821 1863 1898 1893 55°

) £ l9gd) i ABlia Ly die ¢ susl) sasl AU 5 85 -2-4
aasl Al 5le clileg) a3 Llee 335a Ao Jas Al juledl aal o
Cum oJumdl I8 235 35! dlee CulS Aadije A OIS LS 4 Cum ¢ g5l
OsHS) a5l el Jsal) S a8 (12) JSa) 8 Sl syl cpay

st e lsell l)adl ddlia Ly vie 3N saal 5yl oY) e
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9.10%
9.05%
9.00%

8.95% ——40°

8.90% —|-45°

8.85% a—50°

CO, Mole Fraction [%]

8.80% 55°

8.75%

8.70%
0 1 2 3 4 5 6 7

Furnace length [m]

Aabiae Ulg) v iy ban Jsbg GsuSl 2T U Jasl)  Jsal) ul oy 38U £(12) JSa)
ol el il

e GhiaY BHas Jal gsSl) ans] SUE o) 55 g5 (13) JSall ek
Adhia o4 oSl and alias) Badl s il o lggdl calpa il dalian Uy )
sda b AL auSY) 550 anad Gl s a5ryy byl 3hall alal GlyaaY)
g s 138 (0380 2l U ) (Sl 2 gl gt dal (e dilaiall
I s 2235 ¢3N] Byaal byl laad) die 4t 52l Jaadl L ([10]
e elyedl s ) Aahaiall oda JSE (a5 sl e sale) dslaie JS5

cosoSl) 2l B Sl S e ae by e Y e gsing 3l (i)

Co2.Molar Concentration
Sections CO2

7.599e-001
6.966e-001
- 6.333e-001
5.699e-001
5.066e-001
- 4.433e-001
3.800e-001
3.166e-001

40°
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45

50

55

el olsell il Akt Uly) vie il saa Jal @snSl st U el 5850 £(13) <

@saal) Jshall o (Sl 3l S o) Jsall 5o o (5) Jsas s
e Aol o Alaadle pe dg)liie pall o sy (il Uy ie (3)5aY) 5yaal
ilee of ol A2 55 chis 4yl ae (8832 %) aly 315iaV) Byan zyde e
gl o )y G dgays (Wl L oo Juadl i€ sl o3 3 G5l
&b Al Aalpa J Anis 3hiaY) dlee sl Johal iy i€y Allall o2

(AT g3l aasasase e el dikaia
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el e)sgl) el daline g vie ¢Sl sl S ol Jsall S 5(5) Jsas

(%) Adlida g5 die 0ol sl AU agl) Agal) pusl)
(M) GliaY) saal 5)snall olail e il Ly
Gia¥laa zyaa | 4 3.5 3 2.5 2 1.5
8.74 8.827 | 8.94 | 9.009 | 9.055 | 9.068  9.023 | 40°
8.78 8.757 | 8.811 | 8.961 | 9.019 | 9.043 | 9.028 | 45°
8.796 8.787 | 8.776 | 8.793 | 8.936 | 8.984 | 8.984 | 50°
8.832 8.822 | 8.812 | 8.795 | 8.806 | 8.889 | 8.941 | 55°

tmi)l) £ logd) chidd Adlida Llg) de GsuSl sst J4f S8 585 -3-4
Clane ool iy A 5355 A uleal aal e sSI 20l ol Sle 385 ey
il dumitie Sl A il Ll adl s caadiiusal) 3lpal sl ol 3l
Lodic SLalS Gl ;5Sss ¢ ST 3o L€ culd Glyiay) alUai ol deaiiaall culhall
sad) Sull G A (14) Ja 8 L) ass )l G+ shs 50S 5 dad als
elell bl ddbiae Ulg) sie 3haaV) syaa Jslas 03l anasl U ol

i)
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0.14%

0.12%
— 0,
S 0.10%
N | ——40°
S 0.08%
S 45°
I 0.06% 'S
2 < 50°
§ 0.04% =0
S 55°
O 0.02%

'S
0.00%
0 1 2 3 4 5 6 7

Furnace length [m]
i Ug) vie @) aa Jshs OsSU 2l J5Y angl) Jsad) 5uSll oy 4l 2(14) JSal
sl elsel) i)
vie Gy syaa Jals sl 2l J¥ Jsall 50850 o565 (15) il yelay
@haaY) dshie b S5l dad 5aly) Badl Cum o) o lsed) Al Adlia Ll )
«COy S CO Jsni Jal (o ISH (mnsSY) 553 ane il 1S5 LS Gl (g
e (S Adkial ¥ Adhiall oda 8 S IS8 GaanSY) @Dl iy ua
Bas Ghaa¥) syaa L A S8 ity o3 cras o[10] ae ol 12a5 <3
@l VAl a3 miiie 3S5 ad o) Laadldl s (3l dlee ALy
¢ CO 38k s Ao midia HEE 53 ot oloell s Ay yusd yiiay 4
e g 3hall AL dahidl (8 CO oS5 dad 8 Adaga 5aly) Jaadl G

A 40 i Ayl ae Al dad el ()6 Cua ol ) Ayl (alasl
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40°

Co.Molar Concentration
Sections CO

2.215e-001
= 2.030-001
" 1.846€-001

| 1.661e-001
" 1.476e-001
[ 1.292e-001
| 1.107e-001
[ 9.228e-002
- 7.382e-002
- 5.537e-002
3.691e-002
1.846e-002

- 0.000e+000
[mol m”-3]

45

o

50

55

S sell il e U 55 e B a8 aa 21 050 S 3l 05 Jlsall 38501 5(15) Je
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@192 @Al sl £y (§) AaY) paled o i ) o) ) iR Ay gl il Al )
Lol Slslaal) pladinly

Bas Job o oSl 2l 33 ol doddl sl 18 (6) Jsaal) poas
5aS e e o ol i ¢t olpel) bl Adbiiae Llg) 2ie @Y
0.5 M axy Aes 355045540 iy o lsp hid 4y9ly o (0.12 %) canly
ae VA pen 8 0sSl 2] U le A (bt Jaadl ple (g
G Aapd 55 elsh chid Ayl ae i) aie il €l A Jal (o Adaadle
sty JEL ial) e i el O (57 ¢(0.005 %) Jon S5l dad il
Jal e oSen iy S8 i€ gpal) of () 3 G agasy SlalS 4 (35!
Lilaie & 550 dad (aleds) Allall o3 8 L LS ¢ €O, L)) CO e Jsas

) el dlee (58] VAL 4Haall Gl paY)

) elsell sl Aabida Ul die sl sl J¥ Janll Jsal) 5 2(6) Jsaa

(%) Adlida Ll die (oSl aeasl Jg¥ anasl Agall el
(M) GliaY) syaal gysmall olaty) e dilidl L
Gl sas mydka 3 2.5 2 1.5 1 0.5
0.01 0.042 | 0.042 | 0.045 | 0.059 | 0.089 | 0.12 40°
0.007 0.047 | 0.045 | 0.046 | 0.056 | 0.085 | 0.12 45°
0.006 0.054 | 0.054 | 0.045 | 0.049 | 0.071 | 0.112 | 50°
0.005 0.029 | 0.045 | 0.051 | 0.048 | 0.05 | 0.079 | 55°

il Adiaa Lig) ae ghaia¥) 5raa chaa (e Addaial) §)all das 44
tainl) 5 19¢d)
& Al il e BAY) saas OBV Ghas (e RGeS el Ape S
ST plyall i ilS LS aylyall sda paliaial 8 3hia¥l syan ol 4
agriall 3yhall 1peS dad o LS ST Jaladl Japussll Ll 3 5y)al) 408 culS
il LIS (gl el Jasl) ) daghall 4aSl e et GlsY) Saa zida (e
O AL (16) Jall 3 Sl as)l) maagys el yaall ol (LS diaidie
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L) vie @by syan Jpby bl san ghin oo lhall a5l
il s lsel) il Adlise

140
E 120
~ A\
> 100 N §
= —o—40°
S 80
§ 45°
=60
3 50°
Q R
T 40
N 55°
< 2
0
0 1 2 3 4 5 6 7

Furnace length [m]

xie 3aY) s Jshs Gl Baal gysnall Jlaall ge Bhall ol Gl o 2 :(16) <
il eligl) cihidl isa U5

vie @bl aal grsadl Jlaall Ao gohall @il g5 (17) JSill sy
sl Ltk s eSSl o sl G )l sl s Adbiaa L)
el O 1ol LS (gAY Lls3l) e Anlially Ay 55 i sl ae cuilS
Baa o JualS S ghss GhaaY) raa s Chaaiie 8 ()5S bl
A sl Jsdall plaaiis el eladll ladl) 50l M @l o 3gm5 ¢ 3liaY)
Gl dad lef o Jaadl Cua dapn 40 chadl) Ay culS Lavie ) (uSay
J8 38 Hhha 4aS 238 gl 35 Y Il @)l Shaa Lles (8 il (g))hall
Dhaall e ghall @l g5 (18) JSill maasy LS ¢ 3hia¥l sran (u oAl
Of Ladl L Jaadliy il 6 lsgl) o] dalise Ulg) xie (3liaY) 5yaal oLyl
55 s Ayl g cilS 3hiaY) spaal ol laall Lalil 3ha 1S S
e i Lae Jlaall () ol gl rvmy Al o2a pe 451 54 I Carng
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Gapn 40 chidl) Ay culS Lavie Al Gay clgasiay L3 Bl 2aSs 45
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Numerical simulation of behavior for
shear wall subjected to Post Fire —
Lateral load using ANSYS Workbench

Abstract:

Previous research focused on seismic loading and thermal loading
of shear walls independently, without taking the common effect
between them, as the effect of structural damage resulting from fires
on the resistance to the lateral load of reinforced concrete structures,
especially shear walls, is not well understood, but it may be decisive
in the case of the load bearing effect. sequence of fire and
earthquake, since in the global design codes earthquakes and fires
are treated as independent events.

Which may happen according to one of two possibilities:

The first possibility: the occurrence of a fire as a result of an
earthquake followed by a strong aftershock.

The second possibility: a large fire occurred shortly before an
earthquake.

Because of the importance of shear walls as a barrier against fire
and as systems that resist lateral forces, it is necessary to procedure
an analytical analysis to study the effect of fire on the seismic
performance of the shear wall in the case of a fire occurring shortly
before the earthquake, using ANSYS Workbench16.1 software, to
evaluate the effect of post-fire on the seismic performance of the
shear wall.

Through this research, the results of the analysis were compared
with the results of the experiment in the reference study of a shear
wall that was exposed to a post-fire lateral load in order to ensure
the simulation of the experimental model accuracy, and to evaluate
the effect of the post-fire on the seismic performance of the shear
wall, the wall was exposed to a lateral load only without exposing it
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to fire previously, and through the comparison, the results of the
analytical study showed a decrease in the resistance of lateral forces
by 14%, and decrease in the ability to dissipate energy by 28% as a
result of the wall being exposed to a post-fire, as the hysteresis rings
of the wall exposed to Fire — Lateral load were less extensive and
the ability to dissipate and disperse energy.

Keywords: Fire caused by an earthquake, Numerical simulation for
shear wall, Ansys Workbench.
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Abstract:

This paper investigates the lifetime of diodes laser with a wavelength of
905nm at the normal temperature. The experiment was accelerated through thermal
stress tests for lasers, by operating them at temperatures of (60, 70) c°, and for periods
ranging from 100 to 1000 hours. The paper calculated the degradation time, activation
energy and acceleration factor of the considered lasers.

Key world: Diode laser, Thermal stress, degradation time, activation energy, acceleration factor.
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