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Optimal design of a liquid desiccant driven by heat pump
by finding the optimum number of transmission units NTU
to be used in air conditioning.

Ahmad Marei ! Dr.Wajih Naimeh 2

Abstract
In this paper, an analytical study of the liquid desiccant driven
by heat pump was conducted, whereby the ideal number of
transmission units NTU was reached in order to reach the
optimum design. The effect of adding a heat exchanger to the
circuit was also studied, and the results showed the high
performance coefficient of a heat pump. The study was
accomplished by the influence of different climatic conditions,
temperature and humidity. The results showed that the
temperature required for regeneration is low compared to the
solid desiccant circuits.

Keywords:.

Air conditioning , liquid desiccant cooling system , NTU , heat
pump ,regeneration temperature.

'PHD Student. Department Of Mechanical Power Engineering-
Faculty Of Mechanical And Electrical Engineering-Damascus
University-Syria

2 Associate Professor, Department Of Mechanical Power Engineering
Electrical Engineering-Damascus - Faculty Of Mechanical And
University-Syria
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Analysis of the behavior of the Kalina
cycle system to benefit from the wast heat
at the Tartous cement plant

Abstract

In this work, thermodynamic modeling and parametric analysis of
the proposed system for the Kalina cycle were carried to benefit
from the wast heat at the exhaust gases of preheating the raw
materials in the Tartous cement plant, which a production capacity
of 1300 tons of clinker per day per kiln, with the aim of evaluating
the behavior of the thermal cycle according to the influence of the
main parameters of the cycle. And optime these parameters in terms
of the output electrical power and thermal efficiency.

In specific parameters of the separator, optimum and minimum
values of the ammonia concentration within the working fluid were
found in relation to the electrical output power, and this cycle could
generate 2724 [kW] of electrical energy with a thermal efficiency of
23.89%.

Keywords: Kalina cycle, Waste heat recovery, Power generation,
Ammonia concentration, Cement industry.
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[16] 8ypdiall ClLal) aa (gaaall zagaill daia (1o @2 (4) Jganl)

x [-] h[kJ/kg] T[k] p [bar] m [Kg/s]
[16] gl | @Al | gisa | gasall | glsa [16] gl | @ | glsa
Al yall [16] L Al [16] Al yall Al yall [16] L) Al

0.96 0.96 2179 2179 644.6 644.6 | 77.4 77.4 | 5.734 5.67 1
0.96 0.96 1736 1736 | 459.3 459 9.6 9.56 | 5.734 5.67 2
0.89 0.89 1383 1431 364.3 368.3 9.6 9.56 | 7.569 7.49 3
0.89 0.89 1097 1122 332.6 335.5 9.6 9.56 | 7.569 7.49 4
0.89 0.89 46.9 46.2 300.1 300 9.6 9.56 | 7.569 7.49 5
0.89 0.89 59.13 58.43 302.0 3019 | 77.4 77.4 | 7.569 7.49 6
0.89 0.89 345.3 366.7 359.3 363.3 | 77.4 77.4 | 7.569 7.49 7
0.89 0.89 502.8 502.9 387.4 3874 | 77.4 77.4 | 7.569 7.49 8
0.89 0.89 1212 1215 422.7 423 | 77.4 77.4 | 7.569 7.49 9
0.96 0.96 1432 1433 422.7 423 | 77.4 77.4 | 5.734 5.67 | 10
0.64 0.64 | 523.6 | 533.2 422.7 423 | 77.4 77.4 | 1.836 1.82 | 11
0.64 0.64 279.2 | 478.6 326.6 337.3 9.6 9.56 | 1.836 1.82 | 12

== -- 92.43 92.43 295.1 295 2.5 25| 2375 2411 | 13

= -- 125.8 125.9 303.1 303 2.5 2.5 | 2375 241.1 | 14

= -- | -2599 -2599 663.1 663.2 | 1.01 1.01 | 55.92 55.92 | 15

= - | -2675 -2675 594.9 594.9 | 1.01 1.01 | 55.92 55.92 | 16

-- -- -2772 -2772 507.5 507.4 | 1.01 1.01 | 55.92 55.92 | 17

= -- -2785 -2789 495.1 492.4 | 1.01 1.01 | 55.92 55.92 | 18
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Prax=80 [bar]
1000 1
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800+ .
Dheva
J— *I*Dhturbl
o 600 ]
X DNturb2
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< 400+ B e B B 1
[a]
200+ g
—E—S—8—8-= 5 -8—5 58 5B 5 5§ 5 N E N
n n 1 n n 1 n n 1 n n 1 n n 1 n n
0.6 0.65 0.7 0.75 0.8 0.85 0.9
X
Xowaal bt JEY) (358 e (6) IS
X il lad Bysal) & dabiaal) el s (5)Jsaal)
X AhEWA Ahl:urb—l Ahturb—z QU Ty L s wturb—l Wturb—z wpump Wnet
[kJ/kg] [kJ/kg] [kJ/ka] o [kg/s] | [kg/s] | [kg/s] [kw] [kw] [kw] | [kw]
0.65 | 497.8 451.7 67.8 | 0.39 | 4.18 | 6.30 | 10.49 1851 419 126.3 | 2144
0.67 558 442.3 65.41 | 0.45 434 | 526 | 9.61 1884 337.6 116.5 | 2105
0.69 | 616.5 433.6 63.27 | 0.50 | 4.51 4.40 8.92 1917 273.4 108.9 | 2081
0.71 673.3 425.7 61.37 | 0.55 4.67 | 3.68 8.35 1948 221.6 102.8 | 2067
0.73 | 7282 418.6 59.7 | 0.61 482 | 3.05| 7.88 1981 178.7 97.9 | 2062
0.76 | 781.5 412 58.06 | 0.66 | 4.98 2.5 | 7.48 2012 142.3 | 93.82 | 2061
0.78 | 833.5 406.3 56.62 | 0.71 5.13 2| 7.14 2045 111.2 | 90.42 | 2066
0.80 | 882.9 401.1 55.52 | 0.77 | 5.28 1.55 | 6.83 2076 84.52 | 87.52 | 2073
0.82 | 930.6 396.6 54.42 | 0.82 | 5.42 1.14 | 6.56 2108 60.86 | 85.04 | 2084
0.85 977 392.4 53.45 | 0.87 | 5.56 | 0.76 | 6.32 2139 39.87 | 82.91 | 2096
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2021 ple 18 23l 43 alaall  ad) daaly dlae

) Bl 3 a0 sl lag Bl ozl s (6) dyasll

X0 Ahgyay | Ahgyp-1 | Abpgp-2 QUs iy iy s Weurb-{ Weurb-2 | Wpump | Wher
[k)/kgl [ki/kel [k)/kgl [kg/s] | [ke/s] | [ke/s] [kw] [kw] [kw] [kw]
0.83 1164 397.2 53.29 0.93 5.12 0.37 5.50 1996 19.76 70.3 1946
0.845 1105 398.3 53.89 0.89 5.14 0.59 5.74 2009 31.34 73.29 1967
0.86 1044 399.2 54.35 0.86 5.16 0.83 6.00 2022 44.36 76.63 1990
0.875 981.4 400.3 54.88 0.82 5.19 1.10 6.29 2038 59.38 80.42 2017
0.89 916.2 401.6 55.44 0.78 5.22 141 6.64 2056 77.09 84.81 2048
0.905 847.2 402.9 55.96 0.74 5.25 1.79 7.05 2076 98.52 90.07 2085
0.92 772.6 404.1 56.56 0.7 5.29 2.27 7.56 2099 125.9 96.64 2128
0.935 689.2 405.4 57.35 0.64 5.34 2.90 8.25 2125 163.5 105.4 2183
0.95 591.2 406.7 58.04 0.58 5.41 3.87 9.28 2157 220.5 118.6 2259
10
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Study of thermal and electrical stress impacts
on electrical and optical characteristics of
white organic light emitting diodes

Abstract

- In the past two decades, organic light emitting diodes are
receiving steady and increasing attention due to their different
applications such as OLED displays (televisions, mobile phones,
digital watches, MP3 players, etc.) and OLED light panels.

- However, the short lifetime of OLEDs is a major obstacle for
their commercialization.

-Improving the stability and the lifetime of OLEDs requires the
identification and the control of the different mechanisms of
degradation. This paper aims to study the intrinsic degradation
signatures of commercial white organic LED (OSRAM RMW-046)
under different conditions of accelerated stresses (electrical and
thermal). The operational of lifetime LT70 and LT50 were then
determined and the different aging characteristics analyzed.

Keywords : oled , degradation , organic , luminescence
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Construct Voronoi Diagram of a set of
points using Whale Optimization Algorithm

Abstract:

In this article, we will propose a new method, which handles
one of the most important problems in the “Computational
Geometry”, called “Construct Abstract Voronoi Diagram of a set of
points in a plan”. This problem has several applications in many
domains such as planning, distributed resources, and robotics ...

The goal of this study is to construct Voronoi Diagram in a
new easy method. We propose using whale optimization algorithm
as it is a powerful in “Classification”.

As well as we will explain the whales in nature, whale
optimization algorithm (WOA) and its applications, in addition to
the results with construct VVoronoi Diagram.

Finally we will show the efficiently of this method according
to the analyzation.

Keywords:  Computational ~ Geometry, Voronoi  Diagram,
Optimization  Algorithm, Metaheuristic  Algorithms, Whale
Optimization Algorithm (WOA).
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:JalAl) (e ds ganal (551598 Jabada ol ABilud) cilupal) s .4
Al 3y I s 2 aiad A led [16] ShamoscHoey (lLalall a2 8
Craxs N Ll de ganal (6534568 ladads ¢Lud (Dived and conquer algorithm)
sl Gfiya (e sena ) LU de gene arsi JUA (e cllzy O(nlogn)
IS Laagal) asgda Iadine (555 )98 lalade a3 ¢ Jila s dlanlss By A
duaadl Gaiiall (653568 habda mad & ey « By A piiiall Giicsendl
- Sl (gsis )8 habia e
fase aaied Lalaill (e de ganal (559 )58 Jaladia slil dus)ylsa [6] FOrtune alladl o
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O(nlogn) s 139 (A sweep line algorithm) aiiwal) mue dae) leda
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« ( Influence Directed Acyclic Graph) I1-DAG awll laxiiie Lalall oy
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e balil) (1o Ao sanal (551958 Jalada ol aill Loa) lsa alasiud &3 [11] amyall
s fikal) ) lal) 2485 (a3l Aullad Al
2 bl (e doganal (5599)98 ladada clid Baan Aoa) lod Allaall o2 & sl
() gl Bl o ally i) Jadl due loa e slae VL (ggiendl
[14] [4] :(Optimization Algorithms) Jid Jall clbujlss .5
e Laolae elldy Luwvigh ikl 8 Talgy ST U dall i) ylss compial
O Aoy desana (B Lgalaana) ) ALY cudil) Agasy Lo Lest ddavin aaalia
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IS o el (5% b Tan o L e 12 Gae (B sloaall (lual) agss
dalye DG 2D Bysliall acai. phadl gas daludly dasidll o g5l
O Gl e slayl jass LUl dilsy (bl dals colajal) dils 1 p dibise
Ol V) 4kl Ko Y skl 13ay Lest e Baj clelall A
cebaal)
[1] [2]:Jad) cgall i lsid alil g 3gaill-2-6
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8 Chapat gy gy danill wise o Capmill ) Cigall gl
(2) 5 (1)l Galileally sl
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ol Sus
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Pl LS i a3 Cigall Gile el agagl) dsbud a2 3gail) il
:(Shrinking encircling mechanism) yilsall audss 457 e
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Q=2 — b (5)

MaxlIter
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X(t+1)=D.e" .cosul) + X () rovrvevrn., (6)
Ol G

b=|XO—=XO| i, )
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Sls laasg Laliia ilgal Ty Lansil) Jsn moed shaal) luall o Jaay
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Gl dlaje b Wl e e [A] > 1 des culs 1) Jal ey

(10) 5(9) Cuilalaall & LS Lol Lgmaasi (s ale ans dulansy i
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Sl desans G slid) f (sde Cipa) Jsde alse glad Xygng
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Gl Sdee dal 00 0 (N 2 (e @ Jasasll dad el oY) s
(sl e Pyl

D) ay lay A] > 1 des 06 Laie st Giay jeale laal
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L) oulaa () sl vie dae) jledd) (g1 cdnigslall

:JiaY) cgal) 4aaj st (Flow Chart) 2. abiall-3-6

111



Jial) @ galdl A3l o3 aladiiady BlA) (e A ganal (5 655 Jadada £y

Y
_J])ﬂi.rl] L ~FA£D:3” 23a)
_H:..._JW pales 232 tmax
»
h J

) palis &Q:ﬂ}a Jams

Yes Ll:-._l.rll )..a'._'ns c...‘:ﬂ}n J..\a_l
(\-‘) 3 ('l) _'J'.iﬂh'..l_n.rll J!}

(1) 5()) ol 385 |7

"

Yes

b4
Yes | Zadll yalic aual g Jaas
MOV 3(8) olalaall s

No

Y

No

b“

'

s cgal) Liajlsd cliuki-4-6
Sal Al Luvigh cWlad) e edl 3 JiY) Csall La) s aadid
vee ¢ yeal) Aallae (diiguand) ALY (el Clalll dallee
fenedigh Jladl i dalgll Glandail) ey e
[7]- o dat b samia il jlose Juskats
[12]- dispnnll ClSual) Caysi @

112



all jaw 3 2021 sl 18 aadl 43 alaall  Gaad) daaly Al
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:Jdalddl)
ddee @l o (sl 8 Ll (he Aesanal (g5igy8 Tabaia ol Allise iy oSy
ol e adl Ly cgpinnsd SDe desana ) gsimnall (8 Lalail) (1o degana Chiiiad
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Allocal Sa day lsal) o3a
155958 labda ol dayidal) JidY) cigal) Asaj s .8
e deganal (ggigysh abda slid dajid) JiaY) Cisall duaypled lshd il
e (Ssal) (& Lalail)
Aalaiall & AaiSieall sl saes (geigns She llan) was t IV syladl)
gyl
Al skl b sasaall aidl) o Jie¥) igal) daesled (g 1Al sshadl)
i As¥) Gehadl) @
thag pdall dalaiall 8 dedSical) Gliall 2ae g (5519)58 (S lfilas] aaan
slad iliicess 8aaaa il (55558 dabae ol o a8 jealiin
.S 600% 900
o g cdllaall ) (yex) letila) Jaa) Pl Ga siansh She st 4y
e JAaa an e llgle Dbl el Jlsde IS She deed las)
LSl sl
Al §gladll @
Pk LS 1 gehadll b saaadl) aidll o JiaY) cusall daa)sled Gals
b3 an b o3 cAlliall Jsla e Gaadlly HLEVL dadSid) Glial) ag .1
Lo ale) goanas lillins 8wty (35 2yl mstil) auls o Jslal)
I Bshaall 8 saasall (gigy58 Shay Cisa IS aBge O
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Jbia) wus ¢ (4) 5(3) othbeall cun C A aeladll a8 aaaa 2.3
oflls (Bl P Jeaiall ddlgde Ao
e Cgall ainy (8L Al o3 8 0.5 (e ST P dad S 1Y
(A g leall dalladl Zesdl) Dl
i1 gslad 5 ST A T dalladl) dal) 1)) @
o Sl ok GlINT GLESY) Al pe b 05<5 Allall 22a 4
-(10) 5 (9) obaleall 33y Slsde ISy Cign
11 e el A J Aalladl) Al 13 Wi e
Cigall aige Joaay astiy Dlaial] dlajye 8 < Al sda 8
Gy Alasall oda b anle Jyaand) an Sl Juad) adsall )
(2) 5 (1) omhbadl
:0.5 (o yhoal P dad <l 1Y) i
50 iy sy L) dlaye 8 s Al 03a 6 @
s jall 038 b dde Jsamnl) a3 ) Jumd) adigall ) cisal
(7) 5 (6) Clalaal) i,
&0 Gy Alsyall o3 8 ade Joeasl) & ) waall adsall ad aes LD
ey cugall alge On ) poane Cuuny Jiacially = fikall sl
UL
Magin ) sy ¢l sl aaall sl G Oyl .C
Dfirg Al Gl w8 e ) il 53 adsal) cisall oy .
eliiay (3 adsall (gf) Alasall o3a & 4l Q) adsall ga aBgall 12
(gsiat 3Shas Casall G alad goana sl
sl (e Tadna Tase 2 gghadll (ye yliie) dalad) Gililasll auas .3
:daial) Jid) cigadl duajlsdd (pseudo code) dusal el 9

1: Initialize each search agent (whale) to contain k randomly
\oronoi centers
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2: for each search agent i do

3: fitness1(i)=Calculate distance sum between position search
agent X(i) and Voronoi centers.

4:end for

5: while t < Iteration do

6: for each search agent i do

7:  updatea, A,Candp

8: iIf p > 0.5 then

9: if |JA| <1 then

10: update search agent by equation (1) and (2)

11: else if |JA]> 1 then

12: select random search agent, and update current

search agent by equation (9) and (10)

13: end if

14: elseif p <0.5 then

15: update the position of current search agent by equation
(6) and (7)

16: endif

17: fitness2(i)=Calculate distance sum between new position
search agent new_X(i) and Voronoi centers.

18: if fitness2(i)< fitness1(i) then

19:  X(i)=new_X(i).

20: end for

21: t=t+1

22: end while

23: return X

&l (§ kg dsa.10
Ly signst She oo Ailsde clie Lo dagiall Loyl ek L
@by e glaall 2o e IS an dla (B A leadl dlled sae Ay
LSig0sh She 220 cAue)lsal) (guks
ceaball aal e 2l () Gan e A fiRall Aseyleall elaf Ljlaes i LS
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ey lsall Clgha asd S35 ((8GB)ssly «(1.99GHZ)ae s «(1.80GHz)

- Matlab(R2010b) 4%y & 4a jiaall
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Gaaj el M ces 2ae uay ol Gy luall sae s Tl e
cSiaash She e st Laa) lsall A8y b (e A caa LS el ial)
tda iial) daa)lad) A8y Ao AddSiwal) Gl dae 50 Au)e-1-11
A giall L) lsal) 88y o baSinal Glall 2xe s 50 ae Aaby asiin
o i e LSS ) chsall adacY) 23a)500 clyen 230 dal e @llyg
6 a1 Joaadl Gl miagiog (4dde capadll & ) aslal

da paall daa)leald) 48 Gilygall dae oaall e
78 % 500 1800

78.3 % 500 2000
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Dste Gl aae dal (e da i) $aa) lsad) 48 mag1-Jpaall
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Voronoi Diagram with Whale Optimization Algorithm
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Voronoi Diagram with Whale Optimization Algorithm
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Statistical Analysis of Electrical Faults In Near-
Range Flying Object Guidance Systems

Master student: Bassel Abd Al-Rahman
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Electromechanical Engineering College, Al-Assad Academy
for Military Engineering

Abstract

Electrical faults appear in control systems operating on steering
and tracking devices and near-range flying objects due to obsolescence
and lack of compliance with investment conditions or exposure to
sabotage, in addition to the effects of climatic conditions on electrical
blocks and machines, which consist of electrical and electronic elements
(resistors, capacitors, transistors, rulers, motors, etc.)

The research provides a statistical evaluation of the electrical
faults of these systems using the statistical program (SPSS), by studying
the relationship between these faults and the climatic conditions in
summer and winter during the sample study period. Where the faults
were chosen in relation to the broken electronic blocks and circuits in the
studied control systems, the most important of which are:

Igniters, Coordinate limiter block, Photo diode, Cooling circuit,
Battery cells, Derivation and Congruence block, Stability block,
Command formation block, Steerable block, and Scattered Electronic
elements.

The process of the diagnosing faults requires highly qualified
technicians, who are able to identify the main causes of system failures
anticipate their occurrence according to the results of the statistical
evaluation, and implement appropriate technical maintenance to maintain
them in a state of readiness and work.

Through the study, it was found that there is no statistically
significant relationship between the faults of the research sample and the
climatic conditions in summer and winter during the period of the sample
study.

Keywords: the statistical program SPSS (25), electrical malfunctions,
steering and tracking devices, x2 test.
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