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Study and simulation of the effect of roof-
mounted photovoltaic panels of the greenhouse
on the crop light

Abstract: In the present study, the average shading factor resulting from the
percentage of roof coverage with photovoltaic panels was investigated for a 60-m?
single-span solar greenhouse with a 20-degree pitched roof, located in Tehran. The
evaluation was carried out using two approximate method (derived from code 474 of
the National Planning and Budget Organization) and exact method (daylighting
simulation by Design Builder software), and then the results were compared with each
other and with experimental data from a solar greenhouse in Europe. The results
indicate that the required crop light is well supplied up to a roof coverage ratio of 50
percent by photovoltaic panels. In addition, comparing two approximate and
simulation methods reveals the fact the percentage error of shading factor between
approximate and simulation methods for low-irradiance months is significant (nearly
24%), while the same error decreases to around 4% for high-irradiance months of the
year, which is negligible.

Keywords: Solar greenhouse, Photovoltaic panel, Coverage ratio, Shading factor, DLI
factor, Design Builder software, Daylighting simulation
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4 Photovoltaic Panel (PV)
5 Agrivoltaics, Agrisolar, or Dual-Use Solar

1 LED: Light Emitting Diode
2 Traditional Greenhouse
3 Solar Greenhouse or Photovoltaic Greenhouse (PVG)
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3 SPD: Spectral Power Distribution
4 CIE: The International Commission on Illumination

1 PPFD: Photosynthetic Photon Flux Density
2 DLI: Daily Light Integral
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3 Shading Factor (S)
4 PAR: Photosynthetically Active Radiation

1 Daylight Factor (DF)
2 Average Daylight Factor (ADF)
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5 Visible Light Transmittance (VT or VLT) ! Daylighting
¢ Overall Heat Transfer Coefficient 2 Single Span
3 Gable Roof

7 Opaque (Blind-Type)

4 Clear Polycarbonate Twin-Wall Sheet
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Experimental analysis of parameters affecting
injector spray rate and distribution

Abstract: Fuel injection in internal combustion engines is a key factor in improving
combustion efficiency and reducing emissions. The proper functioning of fuel
injectors contributes not only to the injection rate but also to the uniform distribution
of fuel within the combustion chamber. This factor significantly impacts fuel burning
efficiency and can lead to increased power output and reduced fuel consumption. In
this research, to experimentally analyze the parameters affecting the injection rate and
distribution of injectors, a laboratory model of an injector test rig was designed and
built. The aim of this study is to better understand the relationships between these
parameters and how they affect the overall performance of fuel systems. This device is
capable of performing leak tests and examining the shape and quantity of injector
spray. The results showed that increasing the injection time, increasing the fuel rail
pressure, and increasing the voltage applied to the injectors all increase the amount of
fuel injected. The speed of switching the injector power on and off and the presence or
absence of a filter had little effect on the amount of fuel injected.

Keywords: Fuel system, Injector, Injector cleaning machine, Laboratory model,
Automotive
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Numerical analysis of gas flow in industrial
valves for mitigating cavitation effects in the
national gas distribution network

Abstract: Industrial valves, with precise design, play a significant role in controlling
fluid flow and mitigating cavitation phenomena. Cavitation, by reducing the local
fluid pressure, leads to the formation and collapse of bubbles, which erode surfaces
and disrupt valve performance. This study simulates cavitation in butterfly and ball
valves and investigates the impact of parameters such as pressure drop, fluid
temperature, and valve opening degree on the intensity of cavitation. Flow modeling
and analysis of key parameters were carried out using second-order discretization
methods. The results showed that the y-Re6 turbulence model provides the most
accurate predictions. The independence of the analysis from meshing and its
validation with experimental data were also confirmed. This study, by utilizing
advanced numerical simulation models and precise parametric analyses, presents
innovations in understanding the cavitation phenomenon in butterfly and spherical
valves. The use of the turbulence model y-Ref for accurate cavitation predictions,
along with the investigation of the effects of pressure drop and temperature on the
intensity of this phenomenon, particularly in industrial conditions, are key
contributions of this research.
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factor, Design Builder software, Daylighting simulation
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Optimization of parameters influencing bone
thermal necrosis using genetic Algorithm

Abstract: This study investigates the influence of critical parameters in high speed
bone drilling namely, rotation speed, feed rate, and drill diameter on the risk of thermal
necrosis. In this paper Initially, the interactions among these parameters and their
effects on drilling induced temperature were comprehensively analyzed. A high
precision nonlinear regression model was then developed to accurately describe the
relationship between operational variables and the resulting local temperature. Finally,
The results demonstrated that rotation speeds exceeding 4000 rpm and feed rates
above 30 mm/min elevated bone temperature dangerously close to the threshold for
thermal necrosis. As a result, To mitigate this risk, genetic algorithm was applied to
optimize these parameters, ensuring the bone temperature remained at a safe level of
37°C. Also, simulations identified optimal combinations of operational variables to
maintain safe temperature levels, which were experimentally validated with
discrepancies of less than 1°C between predicted and actual measurements. Also this
research underscores the efficiency of genetic algorithm in optimizing drilling
processes to minimize thermal damage, offering valuable implications for safer
practices in orthopedic and dental surgeries.

Keywords: Bone, Drilling, Thermal necrosis, Optimization, Temperature reduction,
Response surface methodology
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Using of Adaptive Neuro Fuzzy Inference System
(ANFIS) for prediction the mechanical properties of
CK45 hardness in hot rolling process

Abstract: Rolling is one of the most important manufacturing processes which can
simultaneously effect on the mechanical properties of the steels. This is because of
rolling effect on the grain size of the steel which in turn can change the mechanical
properties. The aim of this research is to predict the ultimate strength of CK45 steel
based on the rolling parameters which can decrease the operation costs and processing
time of the rolling process. For conducting the research, the hot rolling operation and
quenching in two different environments was carried out on CK45 steel. The samples
were rolled under the same reduction percentage and in three temperatures and three
rotational speeds of work-rolls. They were then quickly cooled down in room
atmosphere and cold water and the ultimate strengths were measured by tensile testing
machine. A prediction model was then designed using of an adaptive neuro fuzzy
system based on the input parameters including rolling temperature and rotational
speeds of the rollers in MATLAB program. The temperature and the rotational speeds
were considered as the inputs and the measured ultimate strengths in two air and water
environments were considered as the output of the ANFIS model. Comparing the
measured and predicted results showed that the ANFIS model can predict the results
with high accuracy.

Keywords: Hot rolling, ANFIS, Rolling parameters, CK45
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