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The uniformity of solar drying process and the quality of the product are inter-related parameters. Drying
uniformity is influenced by the significant process air properties which are temperature, humidity and
velocity. Accordingly, solar drying uniformity may be improved by integration with dehumidification
system and/or optimizing the dryer design. These concepts were reviewed extensively in this paper by
brush up the solar thermal hybrid dryers, the performance of solar assisted desiccant systems for
dehumidification of drying air, the effect of geometrical parameters on drying performance, and the
drying performance of different products. In the context of desiccant systems, the performance of drying
is influenced by desiccant material, dehumidifier design and regeneration technique used. While, the
issue of solar dryer design is related to drying chamber geometrical parameters, considering multiple
drying chambers, and modeling and optimization of dryer design. Coming out with this comprehensive
review may motivate to enhance the quality of product and drying performance in terms of cost and
time.
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Flat tubes are vital components of various technical applications including modern
heat exchangers, thermal power plants, and automotive radiators. This paper
presents the hybridization of computational fluid dynamic (CFD) and artificial
neural network (ANN) approach to predict the thermal-hydraulic characteristics of
in-line flat tubes heat exchangers. A 2D steady state and an incompressible laminar
flow in a tube configuration are considered for numerical analysis. Finite volume
technique and body-fitted coordinate system are used to solve the Navier—Stokes
and energy equations. The Reynolds number based on outer hydraulic diameter
varies between 10 and 320. Heat transfer coefficient and friction are analyzed for
various tube configurations including transverse and longitudinal pitches. The
numerical results from CFD analysis are used in the training and testing of the
ANN for predicting thermal characteristics and friction factors. The predicted
results revealed a satisfactory performance, with the mean relative error ranging
from 0.39% to 5.57%, the root-mean-square error ranging from 0.00367 to 0.219,
and the correlation coefficient (R?) ranging from 99.505% to 99.947%. Thus, this
study verifies the effectiveness of using ANN in predicting the performance of
thermal-hydraulic systems in engineering applications such as heat transfer
modeling and fluid flow in tube bank heat exchangers.
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1. INTRODUCTION is based on the empirical correlations of heat transfer and
pressure drop. Cross-flow heat exchangers with tube banks

The fluid flow and heat transfer in tube banks are essential to numerous thermal and chemical
demonstrate the real-life applications of various engineering processes [1-4]. Flat tube designs have been
industrially significant processes. Tube bundles are widely ~ recently introduced for modern heat exchanger
employed in cross-flow heat exchangers, and their design  applications such as automotive radiators. Unlike circular
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NUMERICAL INVESTIGATION OF THE FLAME LOCATION OF TURBULENT
PREMIXED COMBUSTION IN A DIFFUSER BURNER EXPOSED TO VARIOUS
TURBULENCE INTENSITIES AND TURBULENCE LENGTH SCALES
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Abstract: This smdy aims to mvestdgare the response of the flzme location of & mrbulent premixed flame that has
been exposed to varons nrbulence intensites and mobulence length scales. A diffuser-rype bumer is used to reveal
the influence of turbulence intencity and rurbulence length scales on the flame location of premixed propane—air flames
without changing the inlst velocity of the finel. Mumerical simmlzdons are performed for the mrbulent premixed
propane flames by using a coherent flame model under steady-state conditions. Fesults show that the flame locaton
moves oward the inlet of the diffuser combustor with an increase in nurbulence intensity for moderase and high
turbulence length scales. The behavior of the flame location is different for the low torbulence length scale. The flame
location initially decreases with an increase in turbulence mtensity and subsequently stabilizes. Furthermore, the
maximum flame area density is shown to increase with an increase in the trbuolence intensity and the tuorbmlence
Iength scale, as the flame moves toward the inlet in thess cases. It is dlearly docnmented how turbulence intensity and
turbulence length scale simmltaneously influence the flame area density, flame shape. and flame location in a diffuser-
type burner.

Keywords: Premixed turbulent combustion, flame area density, turbulence intensity, turbulence length scale, coherent
flame model.

DIFUZOR TIPI VANMA ODASINDA GERCEKLESEN ON KARISIMLI
TURBUL ANSLI YANMADA ORTAYA CIKAN ALE\"DI KONUMUNUN TL"RBL'IA_‘\IS
YOGUNLUGU VE TURBULANS UZUNLUK OLCUSU ILE DEGISIMININ
SAYISAL OLARAK INCELENMESI

Ozet: Bu makalenin amac1, 60 kangmmb yanma somcu olugan slevin, gegitli tirbilans yofunhiklanns ve tirbilans
urunluk &lrefine maruz kalmas: sonucn olusan alew yeri defisiklising incelsmekrir. Yakirm yanma odasina giris hzim
degistirmeden sadece tirbilans yofunlufmun ve mirbilans uzunhik &lgeginin alev yeri dstine etkisini gorebilmsk
igin sragtrmalar diffzdr tpl yanma odssmds pergeklestinilmigtic. Propamn mirbilansh on kanjimb yanma
simmulasyonlan marh slev modeli (coberent Same model) kullanlarak kararh akig rejiminde gerceklegtirilmistr. Orts
wve yitksek tirbilans uzunluk 6lgegi kullamldifinda rirbilans yefunlngundaki ams ile alevin difizorin girisine dogm
hareket emifi gézlemleamissr. Diigiik numluk 6lced kullanlarak sergeklastirilen simulasyonlarda, slev rirbilans
yofunhfunun armas: ile girse dofra yaklagns ancak tirbilans yofumloiumm dahs da armimasing ragmen alev
konumundz kayda deger bir defigiklik olmadif ghzlemlsnmistir. Sonuglar, tirbiilans yo fualngu ve tirbilans nwmunink
Glgegindaki arnsin, maksimmm alev alan yofunlofumn arordifim séstermekredir. Dahas tirbilans yofunlofonon ve
uruniuk dlgefinin alev alan yofunlugn, alevin sekli ve konnmu dzerinde aym anda etkili oldufu gdsterilmigr.
Anabtar Kelimler : Tirbiilansli én kansoeh yanma alev alan yofunlugu, rirvilan: yogunlogu, tirbdilsns uruniuk
dlged. mmrh alev modeli

NOMENCLATURE
A Area [m?] FL Flams locaton [m]
b Progress reacton variable FAD... Maximum flame srea densiry [m2kg]
G Specific heat [KTkeg-K] IFa imtegrated flzme area [m’]
D Diametar [m] Ea Earlovitz number [chemical time scale | time
D, Mass diffusivity [m*/s] fima]
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Abstract: This paper presents an exergetic, exergoeconomic and
environmental assessment of an existing high-performance building using both
static and dynamic analyses. The IEA ECBCS framework is adopted for exergy
analysis, whereas the SPECO method is used to implement the exergoeconomic
analysis. The environmental impact is considered in a quantitative fashion. It is
noted that a dynamic analysis using average hourly temperatures is preferred
over a static analysis. However, if a simpler static analysis is to be used, an
annual average temperature needs to be identified for specific climate zone and
building type. For Istanbul, an average temperature of 14°C is recommended.

Keywords: exergy; exergoeconomic; environmental; static analysis; dynamic
analysis; low-energy buildings; high-performance buildings.
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Viscosity Effect on Stiffness of
Non-conventional (Five Tilted
Pads) Journal Bearing

Mohammed Oawed Atteaa
Alhassany

Ali Khalid Aldulaimy *
ABSTRACT

In this tribological study, we highlight the effect of lubricating oil viscosity in the Multi-pads
hydrodynamic journal bearings generate important improvement in characteristics of stiffness
and stability in the high speed turbomachines. Depending on viscosity of oil film (three
values) variation for five tilted pads bearing, each pad is pivoted and is facilitated to be tilted
with small angles, by using Matlab program, we calculate the oil film thickness for
convergence layer. We applied Reynold's equation and solved it's numerically by using finite
difference method with 5 nodes technique to find the pressure distributed on each node in the
mesh of tilted pad, then calculate stiffness coefficients. Results show that there is clear effect
on stiffens with viscosity change. The increase in value of Krr (for n = 0.3) between viscosity
(0.04 Pas. s) and viscosity (0.058 Pas. s) is14.33 MN/m, while the increase in Krr value
between viscosity (0.058 Pas. s) and viscosity (0.087 Pas. s) is 11.37 MN/m. the increase in
value the of Kss (for n = 0.3) between viscosity (0.04 Pas. s) and viscosity (0.058 Pas. s)
is5.921 MN/m, while increase in Kss value between viscosity (0.058 Pas. s) and viscosity
(0.087 Pas. s) is9.55 MN/m respectively. the increase in value of Ksr (for n = 0.3) between
viscosity (0.04 Pas. s) and viscosity (0.058 Pas. s) is 8.95 MN/m, while the increase in Ksr
value between viscosity (0.058 Pas. s) and viscosity (0.087 Pas. s) is 14.41 MN/m
respectively. the increase in value of Krs (for n = 0.3) between viscosity (0.04 Pas. s) and
viscosity (0.058 Pas. s) are 5.08 MN/m, while the increase in Krs value between viscosity
(0.058 Pas. s) and viscosity (0.087 Pas. s) is8.19 MN/m respectively. The values of the
dominate principal coefficients Krr is greater than that of Ksr, also The values of the principal
coefficients Kss is greater than that of cross coupling Krs for all values of viscosity that
studied. From this result, we can conclude the side effect of cross coupling coefficients (Ksr
,Krs) can be overcome by great values for principal coefficient (Krr, Kss) respectively, so we
can get good improvement instability for this bearing by variation the viscosity. After that,
we regarded to use high viscosity lubricant in multi-pad journal bearing to improve the
performance and stability by controlling the stiffness coefficients.

© 2018 TJES, College of Engineering, Tikrit University
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