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Parameterization of the Downward Long Wave Radiation under
Clear-sky Condition in Baghdad, Iraq
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Abstract

Objective: The purporse of this dudy is 1o evalsate the performance of seven dowrmwvard lang wanve radiation models under clear-sky
condition ard 1o proposse 3 kooally madifed eguation. Methodology: The obsened vapor pressure and y iempersiute data, downward
leryg wave radiation and the atmospheric parameten were measuned within the period, from 15t Goiober, 2074 1o 315t Septembar, 2015
at a solar adiation staticn installed at the expeimental site in Baghdad, g, Results: The compasative statistics for the performance of
the dowrward bang wave radistion maded caloulstions during day-time snd night-time have shown that the paramelerizations have the
best results compared 10 the measusted data. The locally propased equation shawed errars rot greater than 1.1%, in comparisan with
the measiusred values, the models wene uwed for estimating the apparent emissidly of the locally calibrated abmosphens. The petcentsge
misn pelative srror and (e roal squane effon oblained fem calibrated equations wene equal 1o 5.9 and 1.4%, 28.3 and 73 Wm ¥ fo
s arvl Lackson, Sugit and Biulssert equations, respectively, Cendusion: 17 was found that the errors chtaned basically reduced with
the standardization perormed ard those caculations of the downward long wae radiation with the same cutpus resulis are far mose
accugabe than those made with the calbrations ceiginally proposed. Finally, the locally examined equation can be used 10 estimae
downsward long wanve energy, necded a5 ingut o mast agricutiual and hydrological models in some reglons of Iag, where this
paramieter & not measued.
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Controllability of Fractional Control Systems Using Schauder Fixed Point Theorem
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ARTICLE |NFO - ARSTRACT

Articis histen:. =a In i peper, asf . Tow iha Lty ol moal ATl cEnE

Recwtvd 13 Fobrsary }16 nEems are caahlnbed. By sung some {ocheagued of noalingr fonoenal snahai,
3 Akiech MIE lﬂLMlﬂlﬂPﬂﬂl}nﬂmll\.‘rﬁpE i pravvalen] e i lluicsds the (oot

Arikabie smiioe J dpevd N0E

R and-

comgllabiliy,  frocoeml sl
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ool derteatie

INTRODUCTION

Dynamical systems represanmed by ordinary differential eguations sre extemively studiod Bn the lineranae
Many mathematical problems in science and engineering are represemied by fractional differential equations,
thus. these kinds of equations have incremsingly attracied the anemtion of many reseanches [Abmeda, E. A
Elgarzar, 3007; Luchko. Y., 20010). In fact a fractional differential equations iy comidered &8 =0 altermative
model to a nonlincar differerial equations (Bonilla, B, 3007). Theory of fractional differential equations ha
been exsensively siodied by many mnhors (Balachandran, K. 1. Trujilba, 2000; Kilbas, A_ 2006). One of the
basic qualitative behaviours af n dynamical system is sability. This problem haa been dlscussed for fractions)
diifTerential equations in (Bonnet, C., J, Partingion. 20000, Beshies the stability problem, another most lmpgeiant
qualieative behiaviour of dynamical system 1 controllabiliy. This mesns that fi is possible to steer any Initial
wmate of the system to any final stase bn same finite time using sn admissible contral.

The conoept of controllability for lincar or nonlinear sysiems which ane represemed by oedinary differential
equations of partial dilferential equations has been studied in (Klamka, J.. 1993 Balachandran, K., J. Daer,
1937, S0 it s natural to study the concepn of controllability for dynamic systems represented by fractional
differential equations. Coenrcllability of fractional dymamic systems in finite dimensienal space is discussed in
(Chen, ¥, 2006; Monje, C., 2000}

The aim of 1his paper by 10 study the congroflability of noalinear fraciions] dyrembc systems in general from
hrmhumgfdmﬂuﬂmmlhnmm The rest of this paper ls organired as followa. In Section 2. we

present some fimimery sesubts that will be used 10 prove our main nesult. The prool
of our maln resuls is pum in Surl.lnrl-:i Finally, an example i included in Sections 4.
I. Preliminaries:

In thits section, some well known fractional operators. speclal function, delindifons and theorems that will be
used in this paper have been peesenied (Kilkas, A, J006; Chen. Y., 2000: Samko, 5. 1993; Kreyazig. E., 1978
Bafsckandan, K., 20132),

Open Aocess Journal
Published BY AERS] Publication

© 2006 AENST Pubdisher Al rights reserved
This waeh s loensed under the Crestive Commaas Aitribration interntiens] Liosssy (CC0V).
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Comprehensive Comparison between the Reaction
of N,N'-Cyclohexane-1,2-Diylidene-Bis(4-
Methoxybenzoylhydrazide) with Mercury(11) and Copper(11) lons.
Synthesis, Structure, and Kinetics of Complex Formation'

A. L M. Al-Karawi
Al-Mustansiriya Universicy, College of Science, Depariment of Chemistry, Baghdad, 46010 Irag
e-mail: a_jasim2006@yahon.com
Received Novernber 23, 2015

Abstract—Comprehensive comparison between the reaction of N, N-cyclol 1,2-diylid bis(4-
methoxybenzoylhydrazide) (CHMBI) with HgCly and Cu(NOz), - 2.511,0 salts have been investigated,
including the synthesis, structure and Kinetic of complex formation. The reactions of CHMBH with HgCl,y
or CufNOy),+ 2.5H,0 at the same synthetic conditions have been shown to produce completely different type
of complexes: [He(CHMBH)CL] - CH;CN (1) and [Cus{is-OH)CTMB (N O3 CH;CNJ | - SCHZON -
H,0 (IT) (CTMB = cyclohexotriazole-3-(4-methoxybenzamide) ). The prepared compounds were charac-
terized using different techniques (NMR, IR, UV-Vis and mass spectroscopies, microelemental analysis,
thermogravimetry as well as X-ray powder differection and X-ray single crystal crystallography for I (CIF file
CCDC no. 1503398). X-ray crystallography shows that the isolated product of I is a mononuclear complex
which contains the [Hg{ CHMBH) F' core. While, the isclated product of 11 was a trinuclear Cu(1I}) cluster
[Cus{p13-OH)Y CTMB)3(NO;3 1o CH3CN)4] - SCH;CN - H,O which contains three differently coordinated
copper sites. Kinetic studies on the formation of 1 have been also investigated and compared with that of 11,
In case of [, the reaction was so slow and exhibits a first-order dependence on the concentration of metal salt
and a first-order dependence onthe concentration of CHMBH. While in I1, the study shows that the reaction
is fast and occurs in three distinet phases,

Kyewords: bisaroylhydrazones, kinetics of complex formation, mononuclear mercury(ll) complexes,
{Cus(p;-OH))} core

DO 10.1134/81070325417020014

INTRODUCTION anti-tubercular, anticancer, and antitumor as well as a
new drug development [11, 12].

Reaction of aroylhydrazide with dialdehvde or
diketone produces bisaroylhydrazones [9, 10]
Bisarnoylhydrazones are known to be a class of versa-

In general, there has been an increased interest in
hydrazide and their derivatives, particularly in the last
few years, related to their coordinative and pharmaco-

logical activity as well as their use in analytical chem-
istry as metal-extracting agents [ 1, 2]. Benzohydrazide
and their derivatives are polyfunctional molecules
(containing multifunctional groups in their structures
like —CO, —NH—, and —INH,) [3—5]. Due to that, a
wide range of compounds have heen prepared hased
on benzohydrazide derivatives [6—10]. Among all of
these, arovlhydrozones (Schiff bases) represent one of
the most known and important compounds. These
compounds possessing an azomethine - NHN=CH

proton constitutes an important class of compounds
for different biological activities: antimicrobial, anti-
convulsant, analgesic, antiinflammatory, antiplatelet,

U'Ihe article is published in the original.

tile ligands, capable of generating different molecular
architectures and coordination polyhedral [13, 14].
Furthermore, bisaroylhydrazones have the potential-
ity of being oxidatively cyelized to 1,2,3 4-tetrazine,
1,3 4-oxadiazine or 1,2,3-triazine derivatives [10].
Continuation of our previous studies [15—17], this
work focus on the synthesis and characterization of
N N -cyclohexane- 1,2-divlidene-bis(4-methoxyben-

zoylhydrazide) (CHMBH). This molecule coordi-
nates to Hg* ion and mononuclear complex
[Hg(CHMBH)Cl,] - CH:CN (1) is obtained. X-ray
crystallography shows that the isolated product con-
tains the [Hg(CHMBH)]** core in which CHMBH
acts as a planar quadridentate ligand. The remainder
of the coordination sphere comprises anionic ligands
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