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• Computer Engineering 
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• Agriculture Engineering   

• Human-machine systems 

• Space exploration 

• Renewable energy 

• Power systems and control 

• Artificial intelligence and its applications 

• Theoretical studies 

Papers submitted should address Stardom Scientific Journal of Natural and 

Engineering sciences issues using a range of techniques e.g. case studies, 
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technology to questions of environmental concern or mathematical and computer 

modeling techniques with the aim of informing both the researcher and practitioner.  
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Requests that are not sent by the corresponding author will be forwarded by the 
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It is important that the file be saved in the native format of the word processor used. 

The text should be in single-column format. Keep the layout of the text as simple as 

possible. Most formatting codes will be removed and replaced on processing the 
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To avoid unnecessary errors, you are strongly advised to use the 'spell-check' and 
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Article structure 
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be numbered 1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in 

section numbering). Use this numbering also for internal cross-referencing: do not 
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Introduction  

State the objectives of the work and provide an adequate background, avoiding a 

detailed literature survey or a summary of the results. 

Material and methods  

Provide sufficient detail to allow the work to be reproduced. Methods already 

published should be indicated by a reference: only relevant modifications should be 

described. 
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Results  

Results should be clear and concise. 

Discussion  

This should explore the significance of the results of the work, not repeat them. A 

combined Results and Discussion section is often appropriate. Avoid extensive 

citations and discussion of published literature. 

Conclusions  

The main conclusions of the study must be presented in a short Conclusions section, 

which may stand alone or form a subsection of a Discussion or Results and 

Discussion section. 

Essential title page information  

• Title. Concise and informative. Titles are often used in information-retrieval 

systems. Avoid abbreviations and formulae where possible. 
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appropriate address. Provide the full postal address of each affiliation, including the 

country name and, if available, the e-mail address of each author. 

• Corresponding author. Clearly indicate who will handle correspondence at all 

stages of refereeing and publication, also post-publication. Ensure that phone 

numbers (with country and area code) are provided in addition to the e-mail 

address and the complete postal address. Contact details must be kept up to 

date by the corresponding author. 

• Present/permanent address. If an author has moved since the work described in 

the article was done, or was visiting at the time, a 'Present address' (or 'Permanent 

address') may be indicated as a footnote to that author's name. The address at which 

the author actually did the work must be retained as the main, affiliation address. 

Superscript Arabic numerals are used for such footnotes. 

Abstract  

A concise and factual abstract is required. The abstract should state briefly the 

purpose of the research, the principal results and major conclusions. An abstract is 

often presented separately from the article, so it must be able to stand alone. For this 

reason, References should be avoided, but if essential, then cite the author(s) and 

year(s). Also, non-standard or uncommon abbreviations should be avoided, but if 

essential they must be defined at their first mention in the abstract itself. Not more 

250 words. 
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Graphical abstract  

A Graphical abstract is optional and should summarize the contents of the article in 

a concise, pictorial form designed to capture the attention of a wide readership 

online. Authors must provide images that clearly represent the work described in the 

article. Graphical abstracts should be submitted as a separate file in the online 

submission system. Image size: Please provide an image with a minimum of 531 × 

1328 pixels (h × w) or proportionally more. The image should be readable at a size 

of 5 × 13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, 

EPS, PDF or MS Office files. 

Highlights  

High lights are mandatory for this journal. They consist of a short collection of bullet 

points that convey the core findings of the article and should be submitted in a 

separate file in the online submission system. Please use 'Highlights' in the file name 

and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet 

point).  

Keywords  

Immediately after the abstract, provide a maximum of 6 keywords, using American 

spelling and avoiding general and plural terms and multiple concepts (avoid, for 

example, 'and', 'of'). Be sparing with abbreviations: only abbreviations firmly 

established in the field may be eligible. These keywords will be used for indexing 

purposes. 
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references and do not, therefore, include them on the title page, as a footnote to the 
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Math formulae 

Present simple formulae in the line of normal text where possible and use the solidus 

(/) instead of a horizontal line for small fractional terms, e.g., X/Y. In principle, 

variables are to be presented in italics. Powers of e are often more conveniently 

denoted by exp. Number consecutively any equations that have to be displayed 

separately from the text (if referred to explicitly in the text). 

Footnotes  

Footnotes should be used sparingly. Number them consecutively throughout the 

article, using superscript Arabic numbers. Many word processors build footnotes 

into the text, and this feature may be used. Should this not be the case, indicate the 

position of footnotes in the text and present the footnotes themselves separately at 
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Table footnotes  

Indicate each footnote in a table with a superscript lowercase letter. 
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Abstract 

Mechanical workshops are considered as important buildings in faculty of 

engineering. It is a place for the students and teachers to get practical experiences 

and activities. Thermal comfort is an essential requirement in most occupied spaces 

because it affects the productivity, health and thermal satisfaction of the occupants. 

Natural ventilation, which may provide occupants with good indoor thermal 

comfort, and reduce energy costs, has become an important sustainable strategy in 

building designs. Most of the mechanical workshop buildings in countries with a hot 

and humid climate use a combination of natural ventilation and electrical fans are 

commonly used as a space cooling method to provide thermal comfort to the 

occupants. This article presents the results of a field measurement study that was 

conducted on the mechanical workshop building which is locat-ed in Faculty of 

Engineering, University of Aden, Yemen. The purpose of study is to investigate of 

the inside temperature to arrive comfortable condition of the Mechanical Workshop 

Building un-der the present ventilation system. The measurements were recorded 

within duration of one year, starting from October 2021 to September 2022 on the 

middle of months. The measured values were then compared to the corresponding 

limit as specified in the ASHRAE Standard-55. It was found that the inside 

temperature at the selected locations of the mechanical workshop building exceed 

the respective upper limits as recommended in the ASHRAE Standard-55. This 

shows that the existing air ventilation method via the use of natural ventilation and 

electrical fans in the me-chanical workshop building are not able to provide an 

adequate level of thermal comfort to the occupants for all the stipulated months. 

Therefore, an alternative ventilation method is needed to improve the thermal 

comfort inside the Mechanical Workshop building.   

Keywords: Mechanical Workshop Building, Natural Ventilation, Electrical Fan, 

Inside Temperature, Thermal Comfort, Hot and Humid Climate. 
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 التحقق من درجة الحرارة الداخلية للوصول إلى حاله مريحة: دراسة حالة مبنى الورشة الميكانيكية

الداخلية،    الكلمات المفتاحية:  الحرارة  ألكهربائية، درجة  المروحة  التهوية الطبيعية،  مبنى الورشة الميكانيكية، 
 الراحة الحرارية، المناخ الحار والرطب 

 

 الملخص: 

تُعَد الورش الميكانيكية من المباني المهمة في كليات الهندسة. كونها مكان للطلاب والأساتذة لإجراء أنشطة  
لتاثيرها على الإنتاجية   الميكانيكية،  الورش  الحرارية مطلبًا أساسيًا في  الراحة  تُعَد  العلمية.  أبحاثهم وتجاربهم 

لطبيعية استراتيجية مهمة ومستدامة في تصميمات المباني،  والصحة والرضا الحراري للأفراد. وكذالك التهوية ا
فهي توفر للأفراد راحة حرارية داخلية جيدة، وتقلل من تكاليف الطاقة. تستخدم معظم مباني الورش الميكانيكية 

ئع في البلدان ذات المناخ الحار والرطب مزيجًا من التهوية الطبيعية والمراوح ألكهربائية التي تستخدم بشكل شا
كوسيلة لتبريد المباني لتوفير الراحة الحرارية للأفراد. يعرض هذا المقال نتائج دراسة قياس ميدانية أجريت على  
مبنى الورشة الميكانيكية الواقع في كلية الهندسة، جامعة عدن، اليمن. الغرض من هذه الدراسة تقييم مستوى  

ريق قياس درجة حرارة الهواء في نظام التهوية الحالي.  الراحة الحرارية داخل مبنى الورشة الميكانيكية عن ط
م. ثم  2022م إلى شهر سبتمبر عام  2021وقد تم تسجيل القياسات خلال عام كامل ابتداء من شهر أكتوبر  
ووجد أن   .ASHRAE Standard -55 تمت مقارنة القيم المقيسة بالحد المقابل كما هو محدد في معيار

واقع المختارة داخل مبنى الورشة الميكانيكية تتجاوز الحدود العليا الخاصة بها على  درجة حرارة الهواء في الم
الحالية من خلال   .ASHRAE Standard-55 النحو الموصى به في التهوية  هذا يدل على أن طريقة 

استخدام التهوية الطبيعية والمراوح ألكهربائية في مبنى الورشة الميكانيكية غير قادرة على توفير مستوى مناسب 
من الراحة الحرارية للأفراد خلال الأشهر المحددة لذلك، وهناك حاجة إلى طريقة تهوية بديلة لتحسين الراحة  

 ة داخل مبنى الورشة الميكانيكية. الحراري
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الداخلية،    الكلمات المفتاحية:  الحرارة  ألكهربائية، درجة  المروحة  التهوية الطبيعية،  مبنى الورشة الميكانيكية، 
 الراحة الحرارية، المناخ الحار والرطب 

1.0 INTRODUCTION 

 

There is a close relation between the thermal comfort and the energy consumption 

in buildings. Occupants’ demand for higher thermal comfort has increased the 

number of heating and air-conditioning systems installed in buildings. Buildings 

account for about 40% of the global energy consumption and contribute over 30% 

of the CO2 emissions [1, 2]. A considerable amount of this energy is consumed in 

buildings via heating, cooling and dehumidifying to provide thermal comfort. This 

increasing in energy consumption is worsening in regions with harsh climatic 

conditions and poses a major challenge in countries having a shortage of electricity 

such as Yemen. Natural ventilation, which may provide occupants with good indoor 

thermal comfort, and reduce energy consumption, has become an important 

sustainable strategy in building designs [3]. 

The large space halls also known as high span spaces have been constructed in 

many places worldwide, including Yemen. They are also known as enclosed 

ventilated air spaces which contain various contaminant and heat sources [4]. 

Large space constructions such as workshop building, industrial buildings, aircraft 

hangars, sports halls, mosques, and stadiums are distinguished from other space 

constructions in terms of their energy consumption [5]. These spaces advance 

issues that are related to indoor air quality and thermal comfort [6],[7],[8],[9]. A 

mechanical workshop building is considered as one type of a large space building 

in faculty of engineering. It is a place of great importance for the students and 

teachers to perform their practical activities such as welding, product the metal 

from furnaces test and heat treatment of material…etc. Thermal comfort inside the 



 
 

241 
 

Mechanical Workshops building is therefore an important requirement because it 

affects the productivity, health and thermal satisfaction of the occupants [10]. The 

thermal comfort and indoor air quality in mechanical workshops building have not 

been widely studied [11],[12],[13]. There is a lack of in-depth study and analysis 

of thermal comfort and indoor air quality inside Mechanical Workshops building. 

Hence, there is a need to conduct such studies for the benefit of the occupants.  

Thermal comfort is an essential requirement in most occupied spaces. According to 

ASHRAE Standard thermal comfort can be defined as “that condition of mind 

which expresses satisfaction with the thermal environment”. Thermal comfort is 

determined by evaluating six parameters [14]. Four of the parameters are related to 

the environment while the other two are related to the human. The environmental 

parameters are relative humidity (RH), air temperature, (Ta), air velocity (Va) and 

mean radiant temperature (Tmrt). while the human parameters are clothing and 

activity levels. According to Markus [15], air temperature is the most important 

parameter that affects the indoor thermal environment. In this study the evaluation 

of the thermal comfort inside the mechanical workshop building was performed by 

measuring the air temperature. 

This article presents findings from a field measurement conducted on mechanical 

workshop building located in Faculty of engineering, university of Aden, Yemen. 

The study goal is to evaluate the thermal comfort inside the mechanical workshop 

by measuring the inside temperature. The measurements were recorded within 

duration of one year, starting from October 2021 to September 2022 on the middle 

of months. The measured values were then compared to the corresponding limit as 

specified in the ASHRAE Standard-55. 

 2.0 FIELD MEASUREMENTS 

The mechanical workshop building was selected as a case of study for this research. 

The photo of the mechanical workshop building is shown in Figure (1a). It is one 

of the largest typical mechanical workshops building in faculty of engineering, 

university of Aden.  It was built in the year 2007 and constructed based on 
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rectangular shape with length, L = 13 m, width, W = 10 m and height, H = 6 m. The 

total built-up area of the hall building is 130 m2. The hall building of mechanical 

workshop can be occupied by about 35 people. The walls of mechanical workshop 

building are built with three doors and eight windows. The mechanical workshop 

does not use air conditioning system. It rather uses natural ventilation for cooling 

purposes. The natural ventilation in the mechanical workshop is supported by 9 units 

of ceiling electrical fans as can be seen in Figure (1b). 

The purpose of the field measurement is to obtain the values of parameters which 

influence the level of thermal comfort inside the workshop building. In this study 

the evaluation of the thermal comfort inside the workshop building was performed 

by measuring the inside temperature ,which is the most important factor that 

affects the indoor thermal environment [15]. 

(a) (b)

Celling fans

Welding rooms

 

 

Figure 1: (a) A photo of the mechanical workshop building; (b) Internal view of the 

mechanical workshop building. 

The inside temperature was acquired at five chosen locations inside the building. 

These locations were indicated by points P1 to P5 as shown in Figure (2a). The 

inside temperature at these points was measured at the (1.1 m) height from the 

ground level. It is decided to be 1.1m because of consideration of human activities 

like sitting and standing [16, 17]. The measurements were recorded within duration 

of one year, starting from October 2021 to September 2022 on the middle of months. 

The data were conducted from 08:00 AM to 16:00 PM with a 30- minutes interval. 
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Thermocouple Thermometers instruments is used for the measuring inside 

temperature with accuracy ± (0.4% + 0.5ºC) are shown in Figure (2b).  

 

                                   (b)(a)

  P1   P3

  P2

  P4

  P5

 

Figure 2: (a) Locations of measuring inside temperature points (P1 to P5) of the 

Mechanical Workshop, and (b) Thermocouple Thermometers Instruments used for 

the field measurement. 

3.0 RESULTS AND DISCUSSION 

Figure (3) shows the inside temperature distribution varies for all month throughout 

the year from October 2021 to September 2022. It is observed that, higher inside 

temperature was recorded in the months of May, June and July ranging from 32.4°C 

to 36.3°C. The inside temperature in the months of October, November, March, 

April, August and September was moderate and was ranging from 30.0°C to 33.5°C. 

The lower inside temperature was recorded in December, January and February 

ranging from 28.3°C to 31.3°C. It can also be observed that the higher inside 

temperature occurs for all month in the south part of the mechanical workshop 

(location P3). The inside temperature at the east, middle and west part (locations P2, 

P4 and P5) was moderate, while the temperature in the north part of the mechanical 

workshop hall (location P1) is the lowest. It can also be observed that the patterns of 
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inside temperature distribution for all months are the same. June month was chosen 

to be discussed in details because it has the highest inside temperature ranging from 

32.6°C to 36.3°C. 

 

 

 

 

Figure 3: Inside temperature at various locations in the Mechanical Workshop Building from October 

2021 to September 2022. 

 

Figure (4) shows the variation of the inside temperature at five selected locations 

of the mechanical workshop hall from 8:00 a.m. to 6:00 pm in the June month. It 

can be seen that the inside temperature for at all locations has similar trends, in 

which increasing and experienced decreasing in the similar period. The 

temperature follows an ascending order steadily from 8.00 am to 1.00 pm.  This is 

because the inside temperature inside the workshop hall rose gradually due to the 

solar radiation that is transmitted into the mechanical workshop hall through the 
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roof and vertical wall. However, the inside temperature follows the descending 

trend after 1.00 pm.  This is because of less heat was being transferred to the air 

inside the mechanical workshop hall due to the reduction in solar radiation 

intensity as the time elapses. At any   given time, the inside temperature in the 

south region of the mechanical workshop hall (location P3) is the highest while the 

inside temperature in the other areas (locations P1, P2, P4 and P5) is the lowest. 

This is because the peoples and welding operations that occupy the mechanical 

workshop hall release heat from their body to the surrounding air. The highest 

inside temperature at 1.40 p.m. was about 36.3°C, at location P3, while the lowest 

inside temperature at this time was 32.6C, at location P1. This indicates that the 

inside temperature value in all points inside the mechanical workshop building 

varies means that the thermal comfort level is not equally distributed. An addition 

the condition inside the mechanical workshop hall is not quite thermally 

comfortable to the occupants.  

 

Figure 4: Hourly variation of inside temperature at all data collection locations for June, 2022. 
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The method executed to assess the level of thermal comfort inside the mechanical 

workshop building was by comparing the measured inside temperature with the 

corresponding ranges stipulated in the ASHRAE Standard-55  those in the literatures. 

Table 1 shows a comparison between the measured values of inside temperature of 

the workshop building for all the months, under the present ventilation condition, 

with the corresponding ranges and   stipulated in the ASHRAE Standard-55 [18] and 

those in the literatures. It can be observed that for all the months, the measured inside 

temperature of the workshop building is higher and ranging from 28.3°C to 36.3°C 

which exceeded the acceptable thermal comfort range that is listed in Table 2. This 

is, on average, about 35% higher than the range of inside temperature recommended 

in the ASHRAE Standard-55 [18]. This indicates that the  condition inside the 

mechanical workshop building is not quite thermally comfortable to the occupants. 

This also suggests that the existing air ventilation system is not capable of providing 

the adequate thermal comfort inside the mechanical workshop building. Statistical 

Year-Book (2003) suggest that, to achieve the thermal comfort range in a hot humid 

climate, the inside temperature should be between 25°C and 28°C [19] 

 

Table 1: The comparison of the thermal comfort parameter by various standards with the previous 

studies 
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4.0 CONCLUSION 

 

This study presents the results of a field measurement aimed to investigate of the 

inside temperature to arrive comfortable condition of the Mechanical Workshop 

Building located in Faculty of engineering, university of Aden, Yemen. The results 

show that, the measured inside temperature of the workshop building is well 

outside the recommended limits specified by ASHRAE standard. This shows that 

the existing methods via the use of natural ventilation and electrical fans in the 

mechanical workshop building are not able to provide an adequate level of thermal 

comfort to the occupants for all the stipulated months. Therefore, an alternative 

method is needed to improve the thermal comfort inside the Mechanical Workshop 

building.  
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