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1 kWh = 3,6 MJ = 860,4 kcal

1 MWh=3,6GJ

1GWh=36TJ

1GJ=277,7 kWh

1 kcal =4186,8 J

1 kcal/(m.h.°C) = 1,163 W/(m.K)

1 m®.h.°C/kcal = 0,860 (m*.K)/W

1 kecal/(m?.h.°C) = 1,163 W/(m°.K)

1 kcal/(kg.°C) = 4186,8 J/(kg.K)

1 BTU (British thermal unitis) = 1055 J = 2,93.10™ kWh = 0,252 kcal

1BTU/h =0,2931 W

1 BTU/s = 1055 W

1 BTU/(f%h.°F) = 0,1442 Wi(m.K)

1 BTU/(ft.h.°F) = 1,731 W/(m.K)

1 °F.ft>.h/BTU = 0,1761 m*.K/W

1 BTU/(ft.h.°F) = 5,678 W/(m°.K)

1 BTU/(1b.°F) = 4186,8 J/(kg.K)

1 BTU/1b = 2326,0 J/kg

1 kWh =3412,1 BTU

1 1b/ft® = 1 1b/cuft (pounds per cubic foot) = 16,018 kg/m®

1inch =25,4 mm

37,8 °C =100 °F
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HVAC is important in the design of medium to large industrial and office
buildings such as skyscrapers and in marine environments such as aquariums,
where safe and healthy building conditions are regulated with respect to
temperature and humidity, using fresh air from outdoors.

Ventilating or Ventilation (the V in HVAC) is the process of "changing" or
replacing air in any space to provide high indoor air quality which involves
temperature control, oxygen replenishment, and removal of moisture, odors,
smoke, heat, dust, airborne bacteria, and carbon dioxide. In this part of the book
we discuss physical properties of air, humid air, Moliere diagram, determination
of emerging pollutants. We also speak about heat gain from internal and external
sources of heat, calculation of ventilation rate, aerodynamics of interior,
distributive elements, transport of air, design of ductwork, ventilation systems,
climate systems, parts of ventilation and air conditioning equipment, heat
recovery in HVAC as well as cooling systems, acoustics of HVAC and fire
protection in an HVAC.


https://en.wikipedia.org/wiki/Skyscraper
https://en.wikipedia.org/wiki/Aquarium
https://en.wikipedia.org/wiki/Sick_building_syndrome
https://en.wikipedia.org/wiki/Indoor_air_quality

ABSTRACT

In this book we speak about building utilities and services, i.e., the utilities
supplied and distributed within a building (water or gas) and those services which
support the operation of a building (drainage). We call them also plumbing.
Characteristics of all such services are that something enters and/or leaves the
building. For example water enters a building and is distributed throughout it;
drainage is collected and carried away.

We discuss an application of the theory of fluid flow in a pipe, medico-technical
furnishings, public sewer, sewer connection, water drainage systems, system
piping, the calculation of internal drainage, sewage disposal, small household
wastewater, water supply buildings, and the need to water consumption, water
connection water distribution in buildings, fire water supply, preparation and
distribution of hot water piping and sizing, types of waste water, gas, pipeline
connections, properties of gaseous fuels, gas flow in pipes, household gas, gas
appliances calculate the internal pipeline, pipelines impact on disposition and
architecture gathering of distribution and construction work.

A central heating system provides warmth to the whole interior of a building (or
portion of a building) from one point to multiple rooms.

We describe possibilities of an ensuring thermal comfort, thermal equilibrium in
the interior, exterior heating effect, selected physical phenomena, thermal and
hydraulic calculations, as well as a heat balance, heating system characterization
and division, water heating systems, the choice of parameters, application and
calculation elements. We deal steam, hot, large, and other heating systems; heat
sources, primary distribution, wiring diagrams, calculation of the elements,
district heating systems and the use of non-traditional and renewable heat in
heating and DHW, measurement and control.

When combined with other systems in order to control the building climate, the
whole system may be an HVAC (heating, ventilation and air conditioning)
system.

HVAC is the technology of indoor and vehicular environmental comfort. Its goal
is to provide thermal comfort and acceptable indoor air quality. HVAC system
design is a subdiscipline of mechanical engineering, based on the principles of
thermodynamics, fluid mechanics, and heat transfer. Refrigeration is sometimes
added to the field's abbreviation as HVAC&R or HVACR, or ventilating is
dropped as in HACR (such as the designation of HACR-rated circuit breakers).


https://en.wikipedia.org/wiki/Room_%28architecture%29
https://en.wikipedia.org/wiki/Climate
https://en.wikipedia.org/wiki/HVAC
https://en.wikipedia.org/wiki/Heating
https://en.wikipedia.org/wiki/Ventilation_%28architecture%29
https://en.wikipedia.org/wiki/Air_Conditioning
https://en.wikipedia.org/wiki/Thermal_comfort
https://en.wikipedia.org/wiki/Indoor_air_quality
https://en.wikipedia.org/wiki/Mechanical_engineering
https://en.wikipedia.org/wiki/Thermodynamics
https://en.wikipedia.org/wiki/Fluid_mechanics
https://en.wikipedia.org/wiki/Heat_transfer
https://en.wikipedia.org/wiki/Refrigeration
https://en.wikipedia.org/wiki/Circuit_breaker
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Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious
issue, which is repeatedly challenging students and teachers alike. To
tackle this issue, we have initiated the process of providing textbooks to
the students of medicine. For this reason, we have published 225 different
textbooks of Medicine, Engineering, Science, Economics and Agriculture
(96 medical books funded by German Academic Exchange Service, 100
medical with 20 non-medical books funded by German Aid for Afghan
Children and 4 non-medical books funded by German-Afghan University
Society) from Nangarhar, Khost, Kandahar, Herat, Balkh, Kapisa, Kabul,
Kabul Polytechnic University, and Kabul Medical universities. It should be
mentioned that all these books have been distributed among the medical
and non-medical colleges of the country for free. All the published
textbooks can be downloaded from www.ecampus-afghanistan.org.

The Afghan National Higher Education Strategy (2010-2014) states:

“Funds will be made available to encourage the writing and publication of
textbooks in Dari and Pashto. Especially in priority areas, to improve the
quality of teaching and learning and give students access to state-of-the—
art information. In the meantime, translation of English language textbooks
and journals into Dari and Pashto is a major challenge for curriculum
reform. Without this facility it would not be possible for university students
and faculty to access modern developments as knowledge in all disciplines
accumulates at a rapid and exponential pace, in particular this is a huge
obstacle for establishing a research culture. The Ministry of Higher
Education together with the universities will examine strategies to overcome
this deficit.”

The book you are holding in your hands is a sample of a printed textbook.
We would like to continue this project and to end the method of manual
notes and papers. Based on the request of higher education institutions,
there is the need to publish about 100 different textbooks each year.



I would like to ask all the lecturers to write new textbooks, translate
or revise their lecture notes or written books and share them with us
to be published. We will ensure quality composition, printing and
distribution to Afghan universities free of charge. I would like the
students to encourage and assist their lecturers in this regard. We
welcome any recommendations and suggestions for improvement.

It is worth mentioning that the authors and publishers tried to prepare the
books according to the international standards, but if there is any problem
in the book, we kindly request the readers to send their comments to us
or the authors in order to be corrected for future revised editions.

We are very thankful to SlovakAid, which has provided fund for this book.
I am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me during the past
seven years in Afghanistan.

In our ministry, I would like to cordially thank Minister of Higher Education
Prof Dr Farida Momand, Academic Deputy Minister Prof M Osman
Babury, Deputy Minister for Administrative & Financial Affairs Prof Dr Gul
Hassan Walizai, and lecturers for their continuous cooperation and
support for this project.

I am also thankful to all those lecturers who encouraged us and gave us all
these books to be published and distributed all over Afghanistan. Finally I
would like to express my appreciation for the efforts of my colleagues
Hekmatullah Aziz, Ahmad Fahim Habibi and Fazel Rahim in the office for
publishing books.

Dr Yahya Wardak

CIM-Expert & Advisor at the Ministry of Higher Education
Kabul, Afghanistan, October, 2016

Office: 0756014640

Email: textbooks@afghanic.org



Message from the Ministry of Higher Education

In history, books have played a very important role
in gaining, keeping and spreading knowledge and
science, and they are the fundamental units of
educational curriculum which can also play an
effective role in improving the quality of higher
education. Therefore, keeping in mind the needs of the society and
today's requirements and based on educational standards, new
learning materials and textbooks should be provided and
published for the students.

[ appreciate the efforts of the lecturers and authors, and I am very
thankful to those who have worked for many years and have
written or translated textbooks in their fields. They have offered
their national duty, and they have motivated the motor of
improvement.

I also warmly welcome more lecturers to prepare and publish
textbooks in their respective fields so that, after publication, they
should be distributed among the students to take full advantage of
them. This will be a good step in the improvement of the quality of
higher education and educational process.

The Ministry of Higher Education has the responsibility to make
available new and standard learning materials in different fields in
order to better educate our students.

Finally T am very grateful to SlovakAid and our colleague Dr. Yahya
Wardak that have provided opportunities for publishing textbooks
of our lecturers and authors.

I am hopeful that this project should be continued and increased
in order to have at least one standard textbook for each subject, in
the near future.

Sincerely,
Prof. Dr. Farida Momand
Minister of Higher Education
Kabul, 2016
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