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. Number of Experiment: - one
[bookmark: _Hlk55666116]Name of Experiment: - air speed measurement
Purpose: - To calculate air speed
Theory: -
Airspeed is the speed of aircraft relative to the air. Among
the common conventions for qualifying airspeed are:
indicated airspeed ("IAS"), calibrated airspeed ("CAS"), true
airspeed ("TAS"), equivalent airspeed ("EAS") and density
airspeed. During cruising flight at altitudes, airspeed and
temperatures common for airliners, the four speed trace a
shape that looks like the mathematical square root symbol
(√. starting with indicated airspeed calibrated is
normally very close to the indicated airspeed, while
equivalent is normally less than both indicated and
calibrated, and true is normally higher than other three.
The measurement and indication of air speed is ordinarily
accomplished on board an aircraft by an airspeed indicator
("ASI") connected to a pitot-static system. the pitot-static
system comprises s one or more pitot probes (or tubes)
facing on-coming air flow to measure pitot pressure (also
called stagnation, total or ram pressure) and one or more
static ports to measure the static pressure in the air flow.
These two pressures are compared by the ASI to give an IAS
reading.
Indicated airspeed (IAS) is the airspeed indicated reading
(ASIR) uncorrected for instrument, and other errors. Form
current EASA definitions: Indicated airspeed means the
speed of an aircraft as shown on its pitot static airspeed
indicator calibrated to reflect standard atmosphere
adiabatic compressible flow at sea level uncorrected for
airspeed system outside the former soviet bloc most
airspeed indicators show the speed in Knots ( nautical miles
per hour).
Some light aircraft have airspeed indicators showing speed
in statute miles per hour or Kilometers per hour An
airspeed indicator is differential pressure gauge with the
pressure reading expressed in units of speed, rather than
pressure. The airspeed is derived from the difference
between the ram air pressure from the Pitot tube, or
stagnation pressure, and the static pressure. The Pitot tube
is mounted facing forward; the static pressure is frequently
detected at static ports on one or both side of the aircraft.
Sometimes both pressure sources are combined in a single
probe, a pitot static tube. The static pressure measurement
is subject to error due to inability to place the static ports
at positions where the pressure is true static pressure at all
airspeeds and attitudes. The correction for this error is the
position error correction (PEC) and varies for different
aircraft and airspeed further errors of 10% or more are
common if the airplane is flown in ''uncoordinated'' flight
Calibrated airspeed:
(CAS) is indicated airspeed corrected for instrument errors,
position error (due to pressure at the static port) and
installation errors calibrated airspeed values less than the
speed of sound at standard sea level (661.4788knots) are
calculated as follows:
vc= 
2/7 – 1} minus position and installation
error correction
Where
Vc is the calibrated airspeed,
qc is the impact pressure (inches Hg) sensed by the pitot
tube,
Po is 29.92126 inches Hg; static air pressure at standard sea
level,
A0 is 661.4788 Knot, speed of sound at standard sea level
Units other than knot and inches of mercury can be used, if
used consistently.
This expression is based on the form of Bernoulli's equation
applicable to a perfect, incompressible gas. The values for P
and An are consistent with the ISA i.e the condition under
which airspeed indicators are calibrated
Equivalent airspeed:
(EAS) is defined as the speed at sea level that would
produce the same incompressible dynamic pressure as the
true airspeed at the altitude at which the vehicle is flying
.an aircraft in forward flight is subject to the effects of
compressibility. likewise, the calibrated airspeed is a
function of the compressible impact pressure.EAS, on
the other hand, is a measure of airspeed that is a function
of incompressible dynamic pressuer.structural analysis is
often in terms of incompressible dynamic pressure, so that
equivalent airspeed is a useful speed for structural testing.
At standard sea level pressure, calibrated airspeed and
equivalent airspeed is equal Up to about 200 knot CAS
and 10,000 ft.(3,000m) the difference is negligible, but at
higher speeds and altitudes CAS must be corrected for
compressibility error to determine EAS significance of
equivalent airspeed is that, at Mach numbers below the
onset of wave drag. all of the aerodynamic forces and
moments on an aircraft are proportional to the square of
the equivalent airspeed. The equivalent airspeed is closely
related to the indicated airspeed shown by airspeed
indicator. Thus, the handling and 'feel' of aircraft and the
aerodynamic load upon it, at a given equivalent airspeed,
are very nearly constant and equal to those at standard sea
level irrespective of the actual flight conditions.
True airspeed:
(Vt) is the speed of the aircraft relative to the atmosphere.
The true airspeed and heading of an aircraft constitute its
velocity relative to the atmosphere. The vector relationship
between the true airspeed and the speed with respect to
the ground (Vg) is
Vt = Vg + Vw
Where
Vw = Wind speed vector
Aircraft flight instruments however don't compute true
airspeed as a function of groundspeed and wind speed.



They use impact and static pressures as well as a
temperature input. True airspeed is equivalent airspeed
that is corrected for pressure altitude and temperature
(which define density). The result is true physical speed of
the aircraft relative to the surrounding body of air. At
standard sea level condition, true airspeed, calibrated
airspeed and equivalent airspeed are all equal the simplest
way to compute true airspeed is using a function of Mach
number
Vt = o.M√
Where
o = speed of sound at standard sea level (661.4788 Knc )
M = Mach number
T = Temperature
To = standard sea level temperature (288.15 Kelvin)
Mach number is not knowing:
Vt= o √
2/7 – 1}.
Where
o= speed of sound at standard sea level (661.4788 Knc)
qc= is the impact pressure (inches Hg)
P = static pressure (in Hg)
T = Temperature (Kelvin)
To = standard sea level temperature (288.15 Kelvin)
The above equation is only for Mach numbers less than 1.0
True airspeed differs from the equivalent airspeed because
the indicator is calibrated at Sl, ISA conditions, where the
air density is 1.225 Kg/m3
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Number of experiments: - Two
The name of the experiment: - The relationship between pressure and temperature
of water vapor saturation
The purpose: -Study of curved water vapor pressure saturated with
temperature
The equipment used: - Is a simple small boiler consisting of a sealed airtight
vessel mounted on a self-opening valve if the
pressure inside the boiler increases to a certain
extent. The boiler is thermometer and a pressure
gauge is used to measure the pressure inside the
vessel. The boiler is heated by an electric heater as
shown in Figure (1)
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The theory of experimentation: -
Pure material is the substance that preserves its
chemical composition in any of its three phases.
Pure water is one of the most common substances.
When the water is heated, the temperature is gradually increased. This heat is called (SENSIBLEHEAT).
When the heating continues, the temperature
continues to rise to a certain extent then stabilize the
temperature
The water starts to boil and water starts to turn from
liquid to vapor during this transition, temperature
and pressure remain constant.
The processed heat is called to convert the state of
water from liquid to vapor by the latent heat of
evaporation at the beginning of the transformation, the material
has two phases, each with the same temperature and
pressure when the heat continues to add, the
transition from liquid to vapor is gradual so we can
say that at any pressure the material has two phases
at a certain temperature called pressure and
temperature Corresponding to saturation pressure
and saturation temperature the higher the pressure
the higher the corresponding saturation temperature


Procedure: -
1- The safety valve is opened and the boiler is loaded
into about two thirds of the water
2- The water is heated until it begins to boil and expels
the air from inside the boiler
3- The safety valve shall be re-positioned and a tie to
prevent leakage of steam shall be controlled
4- Install the thermometer in the designated area
5- The heating process continues and the pressure
and the corresponding temperature are recorded
until the pressure reaches 8 bar where the
heating is stopped
6- Temperatures are recorded during the cooling
process at the same constant pressure until the
pressure reaches 1 bar
7- Make a table for the readings as shown in Figure

Warning
Do not open the safety valve from the position as long as the
pressure inside the container above the atmospheric pressure
so as not to come out hot steam quickly
	NO
	P(psi)
	T(sat)
	Tim

	1
	1
	65
	5  min

	2
	5
	80
	10  min

	3
	8
	105
	15  min



Requirement: -
1- What is the purpose of valve safety?
2- Why the boiler is loaded into about two thirds of the water?
3- Define SENSIBLE HEAT and latent heat?
4- Explain all three phases that pass the water?
5- Draw the relationship between the saturation pressure andrate of saturation temperature that obtained from the
experiment?



6- Draw the relationship between the saturation pressure and
rate of saturation temperature that obtained from the steamtable?
7- Camper between the curves and remained the difference and
simulation?
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Number of experiments: - Three
The name of the experiment: -Calculate the efficiency of the boiler steam
The purpose: -
1- Identify parts of boilers
2- Study the characteristics of the boiler
3- Calculation of the efficiency of the boiler and the
factors affecting the efficiency of the boiler
The equipment used: -
Figure 1 shows an overall description diagram for the equipment used, boiler, along with the auxiliary units. The
diagram shows that a burner is attached prior to the boiler inlet, and it is equipped with a temperature sensor. At the
boiler exit, the flue gas goes directly to the stack; a probe is attached to analyses the exhaust gases concentrations.
Water is circulated to control the heat inside the boiler.


                           [image: ]

Where:
T1= Flue Gas Temperature (˚C)
T2= Water Outlet Temperature (˚C)
T3= Jacket Temperature (˚C)
T4= Water Inlet Temperature (˚C)
T5= Air and Gas Inlet Temperature (˚C)

The theory of experiment: -
A boiler can be defined as the equipment that can be used to produce steam through boiling the water. Scientifically, boilers are defined as a device that
converts the energy stored in the fuel as a chemical energy into heat energy (hot water). In some types of boilers, technically steam is produced as a result of Thermodynamic of heat energy of hot gases to water when the operation involved no firing. Boilers have been used for more than 150 years. Comparing to today, boilers have been developed significantly in the following aspects: size, variety, reliability, complexity and flexibility. 
 Recently, boilers usage extended to include some developing countries such as china and India as a result of fast industrialization. There are several types of boilers and it can be classified according to (water, fire) streams and circulations, type of fuel used, (temperature and pressure) applied, and steam conditions
Modified boilers are found to be capable to have thermal efficiency in the range of 80% to 90% depending on the fuel and required amount of access

air, which can be useful to limit the flame temperature, to prevent milting boiler tubes. The flue gas temperature is usually higher than the flame temperature and it is regularly used to preheat the inlet air by having the inlet air entering through it prior to using it, and that is to raise the thermal efficiency of the boiler. However, as any thermodynamic system heat loss can be happening about (%1.5 - %2.5). 
The economic gas fired horizontal boiler type was used in this experiment to raise the temperature of the water, by converting the chemical energy in the fuel to the heat energy in the heated water.
Procedure:-
The air and natural gas were injected to the burner via a series of pipelines and at regular flow rates, the combustion of the fuel and air were occurred after the igniting. Then, the water was started to flow into the boiler through a series of pipelines at steady flow rate and room temperature. Inside the boiler’s tank, the water temperature started to increase gradually. The water pipe and the heat of combustion inside the tank were in direct contact.  The hot water from the boiler was rejected through a pipe to drain, and the flue gas was released to outside the unit through the stack. During the boiler operation, Kane 940 analyser was used to measure the concentrations of CO2, CO and NOx in the flue gas via a probe. The probe was attached to the stack and the gas samples were sent to gas sampling and conditioning unit before the analyzer.



Gas sampling and conditioning unit, was to protect the analyzer from harmful effects that can be caused by: corrosion, moisture, high pressure, high temperature, and organizing the flow. Furthermore, there were five K-type thermocouples connected to the boiler, where used to measure the temperature of the (inlet and outlet water, flue gas, jacket and gas & air inlet). Then, the measured temperatures were displayed in digital screen (experimental Rig
diagram).
Discussion: -
1- What is the definition of the boiler and what are its uses and purpose?
2- Discuss the use of water in the boiler instead of other liquids?
3- What are the type of boiler and what kind of fuel is used?
4- What factors increase boiler efficiency?
5- What are the factors that reduce and influence the efficiency of the boiler?
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[bookmark: _Hlk55666352]اسم التجربة :- تعيين طور وسيط التبريد في بداية ونهاية دورة التبريد الانضغاطي

الغرض من التجربة :-
1 -معرفة حالة وسيط التبريد قي بداية دورة التبريد عند منطقة )المكثف(
2-معرفة حالة وسيط التبريد عند منطقة )المبخر(
-3 التعرف على اجزاء دورة التبريد الانضغاطية وفائدة كل جزء
الاجهزة المستخدمة:-
الضاغط و المكثف و وسيلة التمدد ) صمام التمدد ( و المبخر و مركب التبريد هي الأجزاء الرئيسية
التي لابد منها لعمل أي دورة تبريد ،و لكننا غالبا مانجد أجزاء اضافية أخري في أجهزة التبريد
مهمتها تحسين كفاءة الدائرة و التقليل من احتمالات حدوث الأعطال ، من هذه الأجزاء :
الفلتر المجفف و خزان السائل و المجمع و الصمام العاكس
و هناك أجزاء أقل تواجدا في الأجهزة الصغيرة و تظهر بكثرة في أجهزة التبريد بقدرة أكثر من
60000) و منها: BTU/HR) خمسة أطنان
مصيدة الزيت و زجاجة البيان و كاتم الصوت و الصمام الكهربائي
[image: ]
		النظرية :-
قاعدة حدوث التبريد
تبخر سائل من على جسم وتحويله الى بخار يصاحبة انخفاض في درجة حرارة هذا الجسم
تبريد( ويتوقف مقدار التبريد على سرعة تبخرلساىل .
تفسير ما سبق انه  كلما تبخر السائل سريعا كلما اعطى تبريد سريع بدرجة كبيرة وتوجد
سوائل تتبخر بصورة سريعة في درجات الحرارة العادية وهي السوائل التي ذات درجة
الغليان المنخفضة جدا مثل سائل النشادر والنتروجين وسائل الفريون وسائل البوتوجاز
وهدي السوائل التي يكدون اصلها غدازات .
هو العلم والتقنية التي يتم من خلا لها التحكم Refrigeration ما هو التبريد : علم التبريد
في درجة حرارة الهواء ونسبة رطوبه وسريانه داخل الحيز والمكان المراد تبريدة
والمحافظة على هذه الدرجة من الحرارة والرطوبة مهما تغييرت الظروف الخارجية حيث
يستخدم وحدات التبريد لسحب الحرارة من المكان المبرد وخروجها الى الهواء الجوي
 .
تعريف وسيط التبريد.هي المادة التي تسدتخدم او تعمل كناقال للحرارة بامتصاصها من
المبخر وطردها في المكثف وذلك في إطار المنظومات الترموديناميكية.
أهمية التبريد
تكمن اهمية التبريد فدي ان العمليات الكميائية والفيزيائية والبيولوجية تتم ببطء شديد في
درجات الحرارة المنخفطة وبعضها يتوقف كليا.
تباطؤ العمليات الحيوية للبكتيريا يعمل على زيادة الفترة الزمنية المسموح بها لحفظ
المواد الغذائية مع الاحتفاظ بعناصرها ومكوناتها الاساسية )الانزيمات-البكتيرياء-الجراثيم(
Important properties اهم الخصائص التي يجب توافرها في وسيط التبريد
1-صفات الامان
أ- ان يكون خامل كيميائيا لا يتفاعل مع الهواء والزيت والمعادن.
ب- ان يكون غير قابل ل لتعال والانفجار مهما كانت كمية الهواء .
ج- ان يكون تأثيرة على طبقة الاوزن خفيفا بقدر الامان .
د- ان لا يكون ضار على المواد المحيطة والبيئة .
ج- ان يكون غير سام .
و- رخيص الثمن سهل الانتاج متوفر
*اول وسيط تبريد استخدام في التبريد وكفائتص التبريدية .
وهو يستخدم في انظمة التبريد الانضغاطية وانظمة NH هدو الامونيا أو غاز النلدددادر 3
الامتصاصية بعد ذلك اكتشف عائلة الفريددددون (الهيدروكروبات) واكتشفتها شركة جنرال
وهي تستعمل في انظمه التبريد R الكتريك موتور عام 1221 م واولها فريون 12
الانضغاطية وهي انواع كثيرة وتأخذ ارقام مختلفة تميز الغاز عن بعضها ولها خصائص
ثاني اكيد (N) متشابهة واخري مختلفة وهناك وسائط اخرى مثل الهواء الاوزون
الكربون ثداني اكسيد الكبريت .
CO2+SO2
اهم صفات الامونيا الناشر
المكونات :
1- هيدروجين نتروجين
اول وسائط التبريد استخدام وارخصها وسهلها .2-
تأثير على طبقة الاوزون ضئيل مقارنة بالفريونات .3-
درجة تجميدة من 11 الى 77 درجة معية .4-
درجة غليانص عند اللروط النظامية في الضغط ودرجة حرارة من 3 الى – 33 درجة مؤية.5-
ضغط التكييف والتبريد عند لروط التلغيل 35 الى – 15 درجة مؤية.6-
الامونيا في الحياة : NH بعض العيوب والمخاطر ل 3
نسبة انضغاطة عالية .-
سام وقابل ل لتعال -.
% -3 -قابل ل نفجار عندما تكون في نسبتص في الهواء الجوي من 15 الى – 213
يطفو على الزيت -.
-عند احتوائص على نسبة عالية من الرطوبة يتفاعل مع المعادن الغير الحديدية لذلك تضع انظمة
من حديد .
-يستخدم انظمة صناعة الثلج والتعليب وفرن التجميد ودوائر التبريد الامتصاصية.





R الفريون 22
CHF2 CL  الصيغية-
- التركيب : كربون هيدروجين+ كلور+ فلور

- ضغط التكييف والتبخير عند 35-15 مئويه 5 2   BAR 611.8BAR 

درجة التجمد – 161 مئوية .-
R  تأثيرة على طبقة الاوزون اقل مقارنة ب 12-
يخلط بالزيت في الضاغط ويفصل في المبخر .-  
         R  قابل لامتصاص الرطوبة اكثر من 12 –
 -الضاغط المستعمل معه يكون اصغر بحوالي 60% من الضغط المستخدم مع R12
-   يستخدم في اجهزه التكييف بشكل عام والاجهزه الكبيره 
- أمن حيث لايشتعل ولايساعدعلى الاشتعال 

R فريون 502
% . بنسبة 5102 R بنسبة 4202 % و 110 R- هو مزيج 22
اكتشف عام 1261 م .
درجة تبخيرة – 5407 مئوية .
BAR , 14.8 BAR3014 215ضغط التكييف والتبريد عند 635
فيا لاستطاعات المتوسطة . R  يستخدم بدلا من 22
يستخدم في الانظمة التي تحتاج لدرجات منخفضة جدا حتى – 41 مئوية مثل غرف التجميد
والتبريد وثلاجات العرض
- له صفات آمان جيدة
R فريون 134
R الصيغة 134
التركيب كربون هيدروجين فلور
درجة تبخرة عند الضغط النظامي – 37 مئوية .

15عندما درجة 5 PC-9BARPE=1.8BAR -ضغط

ولكن ليس نفس الضاغط المستخدم معه ولا بنفس زيت فريون R  اكتشف أخيرا ليحل محل 12
R12
لا يتفاعل مع طبقات الاوزون لعدم احتوائص على الكلور .
وينتهي إنتاجها
 R  صفات آمان تام وحاليا يجري الاح ل بالتدريج حتى ينتهي استخدام 12


***********************************************************************
أجزاء دورة التبريد الميكانيكية
Compressor الضاغط
وظيفة الضاغط في دورة الانضغاط هي رفع ضغط بخار السائل الوسيط من ضغط منخفض إلى ضغط
أعلى، فترتفع درجة حرارة البخار المنضغط وتتسرب الحرارة عن طري أنبوب المكثف إلى الخارج
وتصنع الضواغط بألكال وأحجام وتصميمات مختلفة وعموماً تنقسم الضواغط إلى:
ضواغط ترددية. 
ضواغط دورانية. 
ضواغط طاردة مركزية. 
ضواغط حلزونية

. 


CONDENSER المكثف
‏وظيفة المكثف في دورة الضغط البخاري استقبال بخار وسيط التبريد الساخن العالي الضغط والقادم من الضغط وتخليصها من الحرارة التي انتصار في المبخر وهذه الحرارة عبارة عن حرارة التحميض الحرارة الكامنة وكذلك الحرارة الناتجة عن شغل الضغط وتطرز هذه الحرارة إلى‏وسط المحيط 
فاذا  إذا كان الوسط المحيط هو الهواء سمي المكثف بالمكثف المبرد بالهوى هوائية وإذا كان الوسط المحيط ماء سمي بالمكثف المبرد بالماء ‏أما إذا كان التبريد في المكتب وسيط التبريد مرة أخرى إلى سائل
 CONTROL VALVE صمام التحكم 
‏الغرض من صمام التحكم في سريان وسيط  التبريد من جانب المكثف ذي الضغط العالي في الدورة إلى مبخر الضغط المنخفض 
هذا الصمام يبخ سائل التبريد القادم من المكثف في نصف دائرة المبخر يتمدد السائل ويتبخر يتحقق خفظ الضغط باستخدام فوهه ذات سريان متغير اما من درجة التحكم او ذات وضعين ويمكن تقسيم 
‏انواع الصمامات التحكم إلى 
-الأنبوبة الشعريه
صمام التمدد الأوتوماتيكي -
صمام التمدد ألثرموستاتي-   
‏
تستخدم هذه الصمامات عند مدخل المبخر لتخفيض ضغط السائل وسيط التبريد للتحكم في معدل سريانه خلال المبخر وتوجد نوعيات مختلفة نضغط والتحكم في بعض المتغيرات الأخرى المؤثرة في دوائر التبريد
-صمام التمدد اليدوي Hand expansion valve
‏تعتبر أبسط انواع الصمامات وذلك لأن خفض الضغط تغيير معدل سيارن  سائل وسيط  التبريد وليس بها أي مستشعر و تستخدم معه احمال التبريد شيه الثابته  مثل مصانع انتاج الثلج

-صمام التمدد الثرمو ستاتيThermostatic expansion valve
وظيفته الأساسية خفض ضغط سائل وسيط التبريد إلي ضغط المبخر ، كما يقوم بوظيفة
ا

التحكم في معدل سريان وسيط التبريد ليتناسب مع تغيرات الحمل الحراري ويعمل هذا الصمام للحفاظ على درجة تحميص ثابتة عند مخرج المبرد مما يضمن التحول
الكامل لسائل التبريد إلى الحالة الغازية الكامل
لهه الصمامات سعات مختلفة تعتمد على نوع وسيط التبريد، والأحمال الحرارية
للمبخرات ودرجات الحرارة في كل من المبخر والمكثف وفر الضغط الحقيقي قبل وبعد
الصمام.
وينقسم هذا الصمام إلى نوعين : نوع التعادل الداخلي ويستخدم في المبخرات ذات القدرة
الصغيرة والتي يكون فاقد الضغط خلاله صغير ، ونوع التعادل الخارجي في المبخرات
الأخرى

electronic expansion valve: *صمام التمدد الإلكتروني
يعمل هذا الصمام عن طريق محسبين احدهما لدرجه الحراره والاخر للضغط وعن طريق جهاز الكتروني يمكن التحكم بدقه في درجه تحميص وسيط التبريد عند مخرج المبخر  وبالتالي يتشابه عمله مع عمل صمام التمدد الترموستاتي 

(constant pressure expansion valve) *صمام الضغط الثابت
وظيفته الاساسيه خفظ ضغط سائل وسيط االتبريد الى ضغط المبخر ويعمل هذا الصمام على الحفاظ على ضغط شبه ثابت داخل المبخر ومع تغير الحمل الحراري على المبخر والتغير الذي يطرأ نتيجه لذلك في ضغوط المبخر  فان هذا الصمام  يعمل لاعاده الاتزان لضغط المبخر بالسماح بمرور كمات اكبر واقل من سائل وسيط التبريد  مستجيبا بذلك لتغيرات الحمل الحراري 

float valve : *صمام العوامة
 وظيفة صمام العوامة خفض ضغط سائل وسيط التبريد إلي ضغط المبخر ، وهو مزود بعوامة تتأثر بمنسوب السائل داخل الإناء المثبت عليه هذا الصمام ، مما يسممح بمرور السائل بمعدلات تتناسب مع الحمل الحراري للمبخر الذي يعمل عن طريق الغمر والمتصل بالإناء المذكور

capillary tube *الأنبوبة الشعرية


الوظيفة الأساسية لا هي خفدض ضغط سائل وسيط التبريد إلي ضغط المبخر ، كما
أنها تعمل علي تغير معدل مرور سائل وسيط التبريد بعرقلته في حالة زيادة الغاز
داخل الأنبوبة أو زيادته بزيادة السائل داخل الأنبوبة ليناسب كل ذلك مع الأحمال
الحرارية المتغيرة على المبخر

Evaporator المبخر
في المبخر يتبخر وسيط التبريد ويتمد في الضغط المنخفض في المبخر . وبتمدد بخدار
الوسيط تنخفض درجة حرارته ، ونظرا لأن الأنبوب المتعرج للمبخر موجودا على ناحية
الغرفة المراد تبريها ، يكتسب المبخر حرارة من هواء الغرفة فتنخفض درجة حرارة
الغرفة ) يستمد وسيط التبريد حرارته الكامنة للتبخر من تلامسه لهواء الغرفة).
وتنقسم المبخرات إلى نوعين رئيسيين هما:
نظام جاف.
نظام الغمر.
الأجزاء الاضافية في دورة التبريد :وهناك أجزاء أخر في دورة التبريد ضرورية
لسلامة عمل هذه الاجزاء الرئيسية أو تمكينها من أداء عملها وسوف تجدد هدذه الأجزاء في
أي وحدة تبريد سواء أكانت هذه الوحدة وحدة تبريدد تجارية أو صناعية أو وحدة تبريد
منزلية وهذه الأجزاء الإضافية هي:
وهو جهاز أمان لمنع سائل وسيط التبريد من المرورإلى خط   Accumulator المجتمع
السحب ومنص إلى الضاغط ويوجد في دائرة التبريد التي تستعمل الأنبوبة اللعرية.
ويوجدد فدي وحددات التبريدد التدي تعمدل فدي درجدات حدرارة Oil Separator فاصدل الزيدت
منخفضة جداً كفريزرات التبريد العميق ، حيث يوجد فاصل الزيت بين ط الطرد للضاغط
والمكثف. والغرض الأساسي من فاصل الزيت هو تخلص بخار وسيط التبريد الساخن ذو
الضغط العالي من الزيت الزائد والغير مرغوب فيه بالنسبه لأجزاء الائرة الأخرى مثل
المكثف والمبخر. حيث يتم فصل الزيت وإعادته إلى علبة مرفق الضاغط عن طريق
ماسورة
وهناك عناصر أخرى مهمة أيضا لازمة لسلامة عمل الأجزاء الرئيسية: وهي المبادل
الحراري، والمجفف، وخزان السائل. وبالنسبة للوائر الكهربائية فيوجدالثرموستات وهو


ضابط الحرارة وضابط الضغط العالي، وضابط الضغط المنخفض وغيرها من العناصر
الهامة
.
ملحقات دائرة التبريد البسيطة:
خزان لسائل : يقوم بتخزين وسيط التبريد الموجود بدائرة التبريد، يعمل على ضمان
دخول وسيط التبريد على لكل سائل للمبخر.
يقدوم بفصدل الزيدت الخدارج مدن الكومبريسور ثدم يقدوم oil separator : فاصل الزيت
بارجاعه اليه، يركب بعد الكومبريسور مباشرة
العين الزجاجيه  sight glass.
تقوم العدين الزجاجية بتبين حاله وسيط التبريد اذا كان غاز / ساءل او خليط بينهما وتبين اذا كان هنالك رطوبه اذا كان لونها اصفر واذا تواجد فقاعات فهذا يعني ان النظام يحتاج الى شحن المزيد من وسيط التبريد 
الفلتر: يقوم بتصفيه وسيط التبريد من بخار الماء ووعاء يتم تركيبه في خط السائل 
Liquid line
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Name of Experiment: - Latent heat
The purpose: -
1- Calculate the total amount of heat needed to convert the
material from one case to another
2- Know the difference between heat quality and latent
heat
*****************************************************************
Theory: -
Heat is a form of energy that is accompanied by the
movement of atoms or particles or any particle
involved in the composition of matter. Heat can be
obtained by chemical reactions such as combustion,
or nuclear reactions such as nuclear fusion occurring
in the sun or electromagnetic dissipation, as in
electrical or mechanical furnaces such as friction.
Heat can move between objects through radiation,
heat conduction, or convection. Heat cannot move
between two bodies or between two points in one
body unless the temperature between them is
different. Temperature is a measure of how hot an
object is or how cool it is
The amount of heat required to raise the
temperature of an object is called one degree Celsius
with thermal capacitance. Heat capacity for each
specific and well-known material. The temperature
needed to raise the temperature of the mass of a
substance is one degree. It is called the specific heat
and depends on the state of the material and its
chemical composition. When fuel is burned, a
quantity of heat is known as the thermal value of the
fuel and is usually estimated by the British thermal
unit. During the process of converting pure matter
from one state to another, heat is lost or acquired
without any change in temperature. The amount of
heat lost or acquired during the transformation
process is known as the latent heat and depends
directly on the quality of the material and its primary
and final condition
Latent heat:- is the amount of heat needed to
convert (1 "kg") of matter from one case to another,
(from solid to liquid or gaseous) and It is considered
characteristic of the material It is measured by the
Joule unit
- To calculate the latent heat we use the equation
Q=mh
Where
Q: The amount of energy lost or acquired from the
substance as it is transformed from case to condition,
Measured by the unit Joule ("J")
M: mass of substance measured by ("Kg")
H: latent heat of substance measured by ("J/Kg")
-There are two types of latent heat :-
A- Latent heat of Vaporization (Hv):- it means
that the amount of heat required for
evaporation (1 "kg") of the material without
changing the temperature
For example, it is known that water evaporates
under normal pressure conditions at a constant
temperature (100 Co), and this temperature
remains constant until all water becomes vapor
- The equation for calculate the latent heat of
Vaporization well by
Q = M*Hv
Where
Hv: latent heat of vaporization


Equipment and tools that used for calculate the latent heat of vaporization:
Glass cup with water, thermometer, flame
Procedure
1- Place a thermometer in a cup with water over the
flame and heat until boiling
2- Note The thermometer is read when it reaches (100
Co)
3- The water begins to boil
4- Record the thermometer readings during boiling
and after boiling
5- Draw a graphic relationship between time and temp.

[image: ]                                     [image: ]

Not: - The thermometer temperature remains constant at (100 Co) until all water
becomes vapor

Conclusion: -
1- The temperature of the liquid does not rise during boiling: the heat obtained is
consumed by breaking the bonds between the molecules of the liquid substance
(water) to convert it into a gas substance (water vapor).
2- What happens when boiling (evaporation) can be represented in the following
Graph



[image: ]

B- Latent heat of fusion (Hf):- Is the amount of heat needed
to convert (1 "kg") of material from a solid state to a liquid
state without a change in temperature
- The equation for calculate the latent heat of
fusion will by
Q = M*Hv
Where
Hf: latent heat of fusion

[image: ]
Equipment and tools that used for calculate the latent heat of vaporization:
Glass cup with ice, thermometer, flame
Procedure:-
1- Place a thermometer in a glass cup with snow on top of flame
2- The thermometer reading (0 Co)
3- Ice begins to melt
4- record thermometer readings during the fusion process and after fusion
5- Draw a graphic relationship between time and temperature
 [image: ]         
                                                                            
Not: - The thermometer temperature remains constant at 0 Co until all the ice turns into
water
Conclusion:-
The temperature of the snow does not rise as it melts: the heat obtained is used to increase the
distances between the molecules of the solids (ice) to convert them into liquid (water


[image: ]
Important Notes:-
1- We can say that any substance, whether
solid, liquid or gaseous, has its own latent
heat. Therefore, each substance has
evaporation, boiling, melting or freezing
temperature which can be practically see    
[image: ]


2- The characteristic of these transformations is that they always occur at a constant
temperature (as in the previous figure). Ie, by cooling the water, for example, to zero,
the water begins to turn into snow. The temperature remains constant at 0 ° C
although we continue to cool, and the temperature does not start to fall again until all
the water has turned into snow, and so for all cases
3- The material conversion processes can be summarized as follows
Vaporization: - it means convert the material from liquid state to gas state by heating
Condensation: is the transformation of the substance from the gaseous state to the
liquid state by Cooling
Fusion: The material is transformed from solid state to liquid state by heating
Freezing: The material is transformed from the liquid state to solid state by cooling.
Depending on the molecular theory of the composition of
the material, the fusion and evaporation processes can be
explained.
Explain of Fusion process:
Solid matter consists of molecules that move vibrational
motion in their positions. At melting point, molecules
vibrate enough to break molecular bonds and move within
the space occupied by the resulting liquid.

Explain of evaporation process:
Liquid matter consists of particles moving in a transient
movement, but their positions change within the space
occupied by the liquid. At boiling point, the molecules
speed up until they can escape from the surface of the
liquid converted to vapor
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Name of Experiment: - Measurement of dryness Fraction by separating
calorimeter
Objectives: -
1- Measurement of dryness fraction of steam
2- Understanding various methods of measurement of dryness fraction
3- Arrangement of various components for set up of throttling and separating
calorimeter
Equipment used: -
1- Boiler 2- separating calorimeter 3- Throttling calorimeter
4- Class container 5- Pressure gauge 6- Thermometer
7-condenser
Theory: -
Throttling and Separating Calorimeters are used to measure the dryness fraction
of steam. If the steam is sufficiently dry to enable it to reach a supersaturated
state by throttling process, then a solitary throttling calorimeter can serve the
purpose. If on the other hand, the steam is very wet, then a separating
calorimeter is used. When the dryness fraction of the steam is somewhere in
between, then a combined setup of Throttling and Separating Calorimeter is used
1- Separating calorimeter
The equality of wet steam is usually defined by its dryness fraction. When
the dryness fraction, pressure and temperature of the steam are known,
then the state of wet steam is fully defined. In a steam plant it's at times
necessary to know the state of steam. For wet steam, this entails finding
the dryness fraction. When the steam is very wet, we make use of a
separating calorimeter.
Construction of separating calorimeter is as shown in figure:


[image: ]

The steam is collected out of the main steam supply and inters the separator from
the top. The steam is forced to make a sharp turn when it hits the perforated cup
(or any mechanism that produce the same effect).this result in vortex motion in
the stem and, and water separates out by the centrifugal action. The droplets
then remain inside the separator and are collected at bottom, where level can be
recorded from the water glass. The dry steam will pass out of the calorimeter into
a small condenser for the collection of the condensate. However, not all the water
droplets remain in the collector tank. Some water droplets pass through to the
condenser, and hence this calorimeter only gives a close approximation of the
dryness fraction of the steam.
From the results obtained from the two collectors, the dryness fraction may then
be found from



2- Throttling calorimeter
If we have steam that is nearly dry, we make use of a throttling calorimeter as
shown in Fig (2). This calorimeter is operated by first opening the stop valve fully
so that the steam is not partially throttled as it passes through the apparatus for a
while to allow the pressure and temperature to stabilize. If the pressure is very
close to atmospheric pressure, the saturation should be around 100 Co, it may be
assumed that the steam is superheated.
When the condition has become steady, the gauge pressure before throttling is
read from the pressure gauge. After throttling, the temperature and gauge
pressure is read from the thermometer and manometer respectively. The
barometric pressure is also recorded
From the equation: -
Dryness fraction at throttling calorimeter =
[image: ]


Procedure: -
Before starting the experiment, it is necessary to remove the condensate water
remaining from the previous experiment from the machine to make the calculations
accurate. Use Figure 1 when performing the experiment steps as follows
1- Make sure that there is water inside the manometer scale at zero reading
2- Close the valve 1
3- Operate the steam boiler to the required pressure and make sure the steam
reaches the valve1
4- Open the valves 2-9
5- Close the terminals 10 and 11
6- Open valve 1 gradually to allow for steam entry and ensure that all condensation
residues are expelled from the previous test of LEDs 2 and 9
7- After a short while, the steam will flow into the first part of the oil. Open the
throttle valve 11 slowly and wait for a few minutes until the second throttle
reaches the stable temperature.
8- Close the valve 1 and wait for a few moments until the meter reading becomes zero
9- Shut the valves 2, 4, 5, 6, 7, 9, 11
10- Open the valves 3, 8, 10
11- Operate the temperature measuring device
12- Place a graduated baker with a volume greater than 2 liters below the 3 valve to
collect the condensate water. Place another vessel that is the same size as the
first one. Place it under valve 2 to collect the collected water from the separation
valve with the remaining 2, 3 closed
13- Then slowly open the throttle valve 11 and record the reading of the manometer
(P P_3) and try to control the opening of the throttle valve 11 to get stable
readings for several minutes and then record the reading of the pressure gauge
(P_2) And temperature (t_3).
14- Close the valve 1 and wait a little while to complete the water pool in the opening
price and then open the 2, 9 and measure the volume of water out of the V_1 and
the volume of the water out of the throttle (V_2)
15- Start calculating the dryness of wet steam

[image: ]



Discussion: -
1- Mention the reasons for error in the results?
2- What is calorimeter?
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Objective:
The objective of the current experimental is to explained deferent
device which used to measured pressure, temperature and flow
rate and understanding how it used.


Experiment Theory:
Many devices are used by refrigeration and air conditioning
engineer to check of the operating refrigerant pressures and
temperatures, along with determining the airflow through the unit
and the temperature rise or drop of the air, is usually all that is
needed to determine the efficiency of the unit also to understand
many problems and phenomena. The proper adjustment of one or
more of these operating factors usually determines the Btu output
of the unit. The ductwork, insulation, and the condition of the
structure will determine, to a great extent, whether or not the
system will provide the desired conditions inside the building.
Airflow Measuring Instruments:
In air conditioning and refrigeration work, it is necessary that
technicians understand how to determine airflow and what the
readings indicate. Air velocity is the distance air travels in a given
period of time. It is usually expressed in feet per minute (fpm).
When the air velocity is multiplied by the cross section area of the
duct, the volume of air flowing past that point in the duct can be
determined. This volume of airflow is usually expressed in cubic
feet per minute (cfm). The velocity or air volume measurements
Page 2
can be used to determine if the airflow system is operating
properly, or if some repairs are needed.








Dry Bulb Thermometer
A dry bulb (db) thermometer is a normal type thermometer used
for checking air temperatures. Determining the temperature rise of
the air as it passes through the heating unit or cooling unit. The dry
bulb temperature is a measure of the heat absorbed from the heat
exchanger by the air. The air temperature is measured in two
locations: the return air stream and the discharge air stream,
Be sure to take the temperature readings after the mixing of any
air. The thermometer must be placed where the radiant heat from
the elements cannot be measured by the thermometer. Radiant
heat can cause a faulty temperature reading and an incorrect test





Discussion:
1) Why don’t used the rota meters in duct measuring
2) How can measured the velocity in the ducting system
3) Where is thermometer used
4) Explain how the thermocouples work
5) Give the thermal properties of steam that measured in
Laboratory
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 Objective 
-Classify and describe heat exchanger based on the external fluid used, based on the external fluid flow and based on constructional aspects. 
-Explain the effect of cooling water mass flow rate on the state of leaving steam 
-estimating heat transfer coefficients on external fluid and internal fluid side 
Theory: 
A heat exchanger is a device that is used to transfer thermal energy (enthalpy) between two or more fluids, between a solid surface and a fluid, or between solid particulates and a fluid, at different temperatures and in thermal contact. In heat exchangers, there are usually no external heat and work interactions. Typical applications involve heating or cooling of a fluid stream of concern and evaporation or condensation of single- or multi component fluid streams. In other applications, the objective may be to recover or reject heat, or sterilize, pasteurize, fractionate, distill, concentrate, crystallize, or control a process fluid. In a few heat exchangers, the fluids exchanging heat are in direct contact. In most heat exchangers, heat transfer between fluids takes place through a separating wall or into and out of a wall in a transient manner. 
1) Condenser: - 
condenser is a heat exchanger, the purpose of the condenser in any thermal cycle is to accept the hot gas from the compressor or turbine and cool it. Heat removed process may occur in three regions, first the superheat and then the latent heat, so that the refrigerant may leave the condenser as a saturated or a sub-cooled liquid at a lower level of the condenser, depending upon the temperature of the cooling medium and design of the condenser. In nearly all cases, the cooling medium will be either air or water. 
2) Heat Exchanger Classifications: - 
The common forms of condensers may be classified on the basis of the cooling medium as: -





(A) Air Cooled Condenser 
(B) Water Cooled Condenser, and 
(C) Evaporative Condenser (air and water cooled). 
A) Air Cooled Condenser:- 
As the name implies, in air-cooled condensers air is the cooling medium, the hot fluid rejects heat to air that flowing over the condenser. The flow of the liquefied fluid will be assisted by gravity, so the fluid inlet will be at the top of the condenser and the outlet at the bottom. The air-cooled condensers find applications in domestic, commercial, industrial refrigerating, chilling, freezing, and air-conditioning systems with a common capacity of less than tons to 120 tons. Air-cooled condensers must, of course, be used on land transport systems. They will also be used in desert areas where the supply of cooling water is unreliable air-cooled condensers can be further classified into natural convection type or forced convection type. 
1) Natural Convection: - In this type, heat transfer from the condenser is by induced natural convection and radiation. Since the flow rate of air is small and the radiation heat transfer is also not very high, As a result a relatively large condensing surface is required to reject a given amount of heat. Hence these condensers are used for small capacity refrigeration systems like household refrigerators and freezers .The natural convection type condensers are either plate surface type Fig(7-19-A) , finned tube type or wire and tube type. the common design is wire and tube type Fig(7-19-B), thin wires are welded to the serpentine tube coil. The wires act like fins for increased heat transfer area.










[image: ]
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2) Forced convection Air cooled condenser: - in this type of condensers, the air will circulated over the condenser surface by using fan or blower Fig(2). These condensers normally use fins on air-side for good heat transfer. The fins can be either plate type or annular type. Forced convection type condensers are commonly used in window air conditioners, water coolers and packaged air conditioning plants.
[image: ]                                                      
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B) Water Cooled Condenser:- 
In a water-cooled condenser, water is used as cooling medium, to remove heat from the refrigerant. Water is often the re circulating water from the cooling tower. It also could be from a lake, river, or well near the refrigeration plant. When the river or lake water is used as the cooling water, an effective water filter system will be used to prevent fouling of condenser tubes and blocking of water passages by the impurities. Cooling water treatment is often required to prevent the growth of living organisms and also prevent condenser pipes metals from corrosion. Water cooled condenser is used with refrigerant capacity from 3 to 35000 kW. 
The use of water from river, lake, or ground is it cannot be re circulated to use as cooling water again. There for cooling tower is used to cool the water that leaves the condenser ,cooling tower always in used associated to refrigeration system that operate with water cooled condenser . 
There are three types of water-cooled condensers which are widely used for air conditioning and refrigeration purposes these are double tube condensers, shell and coil and shell and tube condenser.
[image: ]             

Larger sizes of water cooled condenser require closer packing of the tubes to minimize the overall size, and the general form is shell and tube Fig (4)&(5), this is the most common type of condenser used in systems from 2 TR up to 100 TR. In these condensers the refrigerant flow through the space that formed between shell and baffles turns while water flows through the tubes in single to four passes, the presence of baffles turns the flow around creating some turbulence thereby increasing the heat transfer. Baffles also prevent the short-circuiting of the fluid flowing in the shell. The coldest water contacts the liquid refrigerant so that some sub cooling can also be obtained. Further the refrigerant also rejects heat to the surroundings from the shell. The condensed refrigerant collects at the bottom of the shell then drained from the bottom to the receiver. The shell also acts as a receiver. This construction is a very adaptable mechanical design materials can be selected for the refrigerant, but all mild steel is common for fresh water, with cupronickel or aluminum brass tubes for salt     







3) Shell and coil condenser: - 

These condensers are used in systems up to 50 TR capacity. The water flows through multiple coils, which may have fins to increase the heat transfer coefficient. The refrigerant flows through the shell Fig (6). In smaller capacity condensers, refrigerant flows through coils while water flows through the shell. When water flows through the coils, cleaning is done by circulating suitable chemicals through the coils. 

[image: ]                                [image: ]






Discussion: 
1\ compare between the shell and tube and shell and coil type of heat exchanger. 
2\ rearrange the type of heat exchanger according to capacity 
3\ show with drawing the effect of cooling water mass flow rate on exit state of hot water 
4\calculate the effectiveness of heat exchanger. 
5\ by using EES show the error in calculation between experimental and theoretical calculation.
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الهدف من التجربه :
- تحويل الطاقه الميكانيكيه الى طاقه حراريه 
الاجهزه المستخدمه :
(عداد – مسعر- المنيوم- مسعر نحاس محرار- ثقل  (5 كيلو غرام))
 نظريه التجربه : 
يعرف الشغل الميكانيكي بانهو هو كميه الطاقه المتحوله للتحريك بقوه ما ولمسافه ما ووحدتها الجول في هذه التجربه ان قوه الاحتكاك ممكن ان تتولدمن الخيط المحيط بالاسطوانه اذا دورت الاسطوانه ونتيجه لذلك  سوف تتحول الطاقه الميكانيكيه الى طاقه حراريه بسبب الاحتكاك وان الشغل الميكانيكي يعطى بالعلاقه التاليه :
W= m g n d 
W= الشغل الميكانيكي
M=الكتله =5
G= 9.8 m/ التعجيل الارضي
N=n1-n2 عدد الدورات 
D=0.047 m قطر المسعر
= 3.14 النسبه الثابته





طريقه العمل :
1- نلف الخيط حول المسعر من 6-4 ونعلق في نهايته ثقل مقداره 5 kg
2- نضع المحرار في المكان المخصص له في المسعهر ثم نسجل درجه الحراره وعدد الدورات n2
3- ندور المسعر الى n2 من الدورات حتى ترتفع درجه الحراره الى وتكون اعلى من درجه الحراره  بمقدار 5 درجات 
4- نطبق المعادله الاتيه لايجاد الشغل الميكانيكي  W= m g n d π
5- نكرر التجربه باستخدام المسعر النحاسي 
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