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المقدمة

يوفر وصف الحقيبة التعليمية هذا إيجازاً مقتضياً لأهم خصائص المقرر ومخرجات التعلم المتوقعة من الطالب تحقيقها مبرهناً عما إذا كان قد حقق الاستفادة القصوى من فرص التعلم المتاحة. ولابد من الربط بينها وبين وصف البرنامج اعطاء الطالب المعلومات النظرية التي لها الدور االساسي في حل المشاكل التكنيكية اضافة الى الدور االساسي والبارز في بناء اآلالت واالجهزة.
لعل أول ما تنبغي الإشارة إليه بخصوص مفهوم الحقائب التعليمية هو اعتمادها على التعلم الذاتي كفلسفة للعمل، فهي إحدى نماذجه وتجلياته، بشكل يجعلها وسيلة فعالة لتوفير الوقت والجهد، مع الاستغلال الأمثل للوسائل التعليمية المتوفرة.
و تماشيا مع مبدأ مراعاة الفروق الفردية و تفريد التعليم (بُغية توفير الظروف الُملائِمة لكل متعلم لِيَسِير حسب سرعته الذاتية (التوجيه الشخصي) في طريقه لتنمية مهاراته ومعارفه وتعزيز مكتسباته…) تظهر الحقائب التعليمية كواحدة استراتيجيات التدريس الحديثة التي يمكن الاعتماد عليها للوصول إلى الأهداف المُسطّرة.
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وصف المقرر الدراسي
نموذج وصف المقرر
وصف المقرر
	يوفر وصف المقرر هذا إيجازاً مقتضباً لأهم خصائص المقرر ومخرجات التعلم المتوقعة من الطالب تحقيقها مبرهناً عما إذا كان قد حقق الاستفادة القصوى من فرص التعلم المتاحة. ولابد من الربط بينها وبين وصف البرنامج.؛


	1. المؤسسة التعليمية
	كلية الرشيد الجامعة الاهلية 

	2. القسم العلمي / المركز
	   قسم هندسة تقنيات الأجهزة الطبية 

	3. اسم / رمز المقرر
	القياسات والمحولات الطبية

	4. أشكال الحضور المتاحة
	اسبوعي – نظري + عملي 

	5. الفصل / السنة
	سنوي – المرحلة الثانية

	6. عدد الساعات الدراسية (الكلي)
	120 ساعة(نظري+ عملي) سنويا بواقع 4 ساعات اسبوعياً

	7. تاريخ إعداد هذا الوصف 
	12-9-2022

	8. أهداف المقرر

	معرفة المكونات األساسية ألجهزة القياس و طرق استعمال األجهزة في القياسات و التعرف على العوامل 
المؤثرة على دقة القراءة و كيفية اختيار الجهاز المناسب لالختبار و التعرف على معايرة أجهزة القياس .


	9- مخرجات المقرر وطرائق التعليم والتعلم والتقييم

	1. الأهداف المعرفية 

	أ1. 
	يحدد المهارات االتعامل مع اجهزة القياس عند الطالب.

	أ2.
	يقارن انواع اجهزة القياس. 

	أ3.
	يتعلم المكونات االساسيه لاجهزة القياس.

	أ4.
	يفهم مبدء تحديد دقة اجهزة القياس واسباب االخطاء فيها.

	2. الأهداف المهاراتية الخاصة بالمقرر 


	10- مخرجات المقرر وطرائق التعليم والتعلم والتقييم

	3. الأهداف المعرفية 

	أ1. 
	يحدد المهارات االتعامل مع اجهزة القياس عند الطالب.

	أ2.
	يقارن انواع اجهزة القياس. 

	أ3.
	يتعلم المكونات االساسيه لاجهزة القياس.

	أ4.
	يفهم مبدء تحديد دقة اجهزة القياس واسباب االخطاء فيها.

	4. الأهداف المهاراتية الخاصة بالمقرر 

	ب1. 
	يجيد استخدام اجهزة القياس.

	ب2.
	تشخيص اخطاء القراءة في اجهزة القياس ويحلل اسبابها . 

	ب3.
	يحدد نوع الجهاز الواجب استخدامه. 

	ب4. 
	يحصل على الدقة المطلوبه للقياس. 

	     طرائق التعليم والتعلم 

	المحاضرات النظرية – المحاضرات الالكترونية – المختبرات العملية 

	     طرائق التقييم 

	الامتحانات اليومية – درجات تقييم الواجبات البيتية – الامتحانات الفصلية – التقارير المختبرية – الامتحانات النهائية 


	5. الأهداف الوجدانية و القيمية 

	ج1.
	زرع روح الابداع لدى الطلبة والحرص على ايجادهم حلول مبتكرة للمشاكل المختلفة.

	21.
	تنمية قابلية الطلبة على العمل الجماعي كفرق فعالة ذات مخرجات فعالة.

	31.
	تنمية الشعور بالمسؤولية لدى الطلبة والتهيئة النفسية لتحمل المسؤولية.

	41.
	تنمية قيم الحرص والمثابرة على انجاز العمل للوصول الى نتائج مرضية.


	    طرائق التعليم والتعلم 

	· طرح الأسئلة القابلة للنقاش في الصف.
· تحفيز الطالب على المشاركة في حل التمارين على السبورة اثناء المحاضرة.
· التدريب المنهجي و الزيارات الميدانية.
· تحفيز الطالب على المشاركة في الدورات و ورش العمل.
· تكليف الطلبة كمجموعات لإنجاز مشاريع مصغرة تتعلق بالمادة الدراسية. 

	   طرائق التقييم 

	· تقييم الطلبة على المشاركة اليومية في الصف و منحه درجات إضافية. 
· متابعة الدورات و الورش و الندوات و تقديم الدعم المادي و المعنوي للطلبة المتميزين. 
· عمل مناقشات للمشاريع المصغرة المنجزة من الطلبة و تقييمها. 


	د. المهارات العامة والتأهيلية المنقولة (المهارات الأخرى المتعلقة بقابلية التوظيف والتطور الشخصي).

	د1.
	المهارات المكتبيه خارج الماده العلمية 

	21.
	قابلية الطالب على البحث العلمي 

	31.
	قابلية الطالب على المشاركة في النشاطات الالصفية 

	41.
	القدرة على العمل في قطاعات الأجهزة الالكترونية الطبية. 


	9- بنية المقرر

	الأسبوع 
	الساعات
	مخرجات التعلم المطلوبة
	اسم الوحدة او الموضوع 
	طريقة التعليم 
	طريقة التقييم 

	1-2
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Measurement and errors
	المحاضرات النظرية 
	الاختبارات + الواجبات البيتية + المشاركة الصفية 

	3-4
	2 نظري

2 عملي 
	الطالب يفهم الدرس
	System of units of

measurements
	المحاضرات النظرية + التجارب العملية 
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	5-6
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Standard of measurement
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	7-8
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Measurement device and system
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	9-10
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	D.C indicating instrument
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 


	11-12
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	A.C indicating instrument
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	13-15
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Power transducers
Frequency measurements
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	16-18
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Measurements of R, L and C
	المحاضرات النظرية
	الاختبارات + الواجبات البيتية + المشاركة الصفية

	19-21
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Descriptive lectures
Electronic measuring 
 instruments , oscilloscope
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	22-24
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Review of fundamentals of 

 electrical measurements
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	25-26
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	General theory of PMMC 

 instrument
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	27-28
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Various instrument
Fundamental of A.C 
 measurements
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 

	29-30
	2 نظري

2 عملي 
	الطالب يفهم الدرس 
	Circuits for D.C measurements
	المحاضرات النظرية + التجارب العملية
	الاختبارات + الواجبات البيتية + المشاركة الصفية + التقارير العملية 


	11- البنية التحتية للمقرر 

	الكتب المقررة المطلوبة 
	لا يوجد كتاب منهجي مقرر من قبل الوزارة 

	المراجع الرئيسية (المصادر)
	· Electronic Instrumentation and Measurment Techniques. W.D.Cooper& A.D. Helfrick .

	الكتب و المراجع التي يوصى بها (المجلات العلمية، التقارير، ...)
	Electronic Measurment and Instrumention )2ـ 

 J.B.Gupta

	المراجع الالكترونية، مواقع الانترنت 
	

	12- خطة تطوير المقرر الدراسي 

	استحداث وتطوير مختبر اجهزة القياس بما يعزز من فهم الطالب.


COURSE SPECIFICATION

	HIGHER EDUCATION  PERFORMANCE REVIEW: PROGRAMME REVIEW




 COURSE SPECIFICATION
	This course description provides a brief summary of the most important characteristics of the course and the learning outcomes expected of the student to achieve, demonstrating whether he has made maximum use of the available learning opportunities. It must be linked to the description of the program.


	Al-Rasheed University College 
	1. Teaching Institution

	Medical Instrumentations Techniques Engineering Department 
	2. University Department/Centre

	Measurements & medical Transducers
	3. Course title/code

	Bachelors of Medical Instrumentations Techniques Engineering
	4. Program(s) to which it contributes

	Weekly (Theory and Practical) 
	5. Modes of Attendance offered

	Yearly/Level Two
	6. Semester/Year

	120 hours theory and practical (2 hours per week) 
	7. Number of hours tuition (total)

	8-9-2022
	8. Date of production/revision  of  this specification   


	9. Aims of the Course: the course aims to teach the students
Knowing the basic components of measuring devices and methods of using devices in measurements and identifying the factors affecting the accuracy of reading and how to choose the appropriate device for testing and identifying the calibration of measuring devices..


	10· Learning Outcomes, Teaching, Learning and Assessment Method

	A- Knowledge and Understanding 

	Determines the skills of dealing with measuring devices for students.
	A1

	Compare different types of measuring devices.
	A2

	Learn the basic components of measuring devices.
	A3

	Understands the principle of determining the accuracy of measuring devices and the causes of errors in them.
	A4

	B-   Subject-specific skills

	Able to use measuring devices.
	B1

	Diagnose reading errors in measuring devices and analyze their causes.
	B2

	Specifies the type of device to be used.
	B3

	Obtains the required accuracy for the measurement.
	B4 

	      Teaching and Learning Methods

	Theoretical lectures- Practical lectures – Practical Labs 

	      Assessment methods  

	Daily tests – Homework – Mid and final year exams – Reports  


	C- Thinking Skills 

	The skill of creativity and ensuring the way of finding new solutions.
	C1

	The skill of team work.
	C2

	The skill of taking responsibilities
	C3

	The skill of  care and perseverance to get good results.
	C4

	             Teaching and Learning Methods 

	· Asking discussable questions in class.
· Motivating the student to participate in solving the exercises on the board during the lecture.
· Systematic training and field visits.
· Motivating students to participate in courses and workshops.
· Assigning students as groups to complete mini-projects related to the subject.

	            Assessment methods

	· Evaluating students for their daily participation in the class and awarding them additional grades.

· Following up on courses, workshops and seminars, and providing material and moral support to outstanding students.

· Discussing and evaluating the mini-projects completed by the student. 


	D. General and Transferable Skills (other skills relevant to employability and personal development) 

	Correct handling of computers and medical electronic devices.
	D1

	Ability to design digital circuits.
	D2

	The ability to diagnose the location of the fault or malfunction by tracing the electronic circuit.
	D3

	The ability to work in the sectors of medical electronic devices and computers.
	D4


	11. Course structure 

	Assessment Method
	Teaching

Method
	Unit/Module or Topic Title
	ILOs
	Hours 
	Week

	Tests + homework + class participation
	Theoretical lectures 
	Measurement and errors
	Learn the basics of the digital system and data in its various forms
	2T+2P
	1st-2nd 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	System of units of

measurements
	Learn about the binary digital system in details. 
	2T+2P
	3rd-4th 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	Standard of measurement
	Identify the basic logic gates by which digital circuits are built
	2T+2P
	5th-6th 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	Measurement device and system
	Learn how to apply de Morgan's theorem to simplify rational equations
	2T+2P
	7th-8th 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	D.C indicating instrument
	Learn how to apply Boleyn's theorems to simplify Boolean equations
	2T+2P
	9th-10th 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	A.C indicating instrument
	Learn the basics of electronic circuits to perform mathematical calculations
	2T+2P
	11th-12th 


	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	Power transducers

Frequency measurements
	Learning on the methods of the sum of the multiplication and the multiplication of the sum to simplify the electronic circuits
	2T+2P
	13th-15th 

	Tests + homework + class participation
	Theoretical lectures 
	Measurements of R, L and C
	Learn how to convert a truth table into a  Karnaugh map
	2T+2P
	16th -18th 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	Descriptive lectures

Electronic measuring 
 instruments , oscilloscope
	Learn the different types of Flip-Flop 
	2T+2P
	19th – 21st 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	Review of fundamentals of 
 electrical measurements
	Learn about the details of digital meters and how to build them
	2T+2P
	22nd-24th 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	General theory of PMMC 
 instrument
	Identify the special types of counters and tanks used to crawl numbers for the purpose of performing digital operations
	2T+2P
	25th -26th 

	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	Various instrument

Fundamental of A.C 
 measurements
	Learn about the conversion mechanism from intermittent digital to continuous analog
	2T+2P
	27th – 28th 


	Tests + homework + class participation + practical reports 
	Theoretical & practical lectures 
	Circuits for D.C measurements
	Learn about the conversion mechanism from continuous analog to digital intermittent
	2T+2P
	29th – 30th 

	12. Infrastructure 

	· Electronic Instrumentation and Measurment Techniques. W.D.Cooper& A.D. Helfrick .
	Required reading:

·  CORE TEXTS

·  COURSE MATERIALS

·  OTHER

	Electronic Measurment and Instrumention )2ـ 

 J.B.Gupta
	Special requirements (include for example workshops, periodicals, IT software, websites)

	--- 
	Community-based facilities

(include for example, guest

Lectures , internship , field  studies)


إرشادات للطلبة
· الرغبة والحماس للتعليم
· كن مشاركاً في جميع الأنشطة  
· احترم أفكار المدرس والزملاء 

· أنقد أفكار المدرس والزملاء بأدب إن كانت هناك حاجة. 

· احرص على استثمار الوقت 

· تقبل الدور الذي يسند إليك في المجموعة 

· حفز أفراد مجموعتك في المشاركة في النشاطات 
· احرص على بناء علاقات طيبة مع المدرس والزملاء أثناء المحاضرة 
· احرص على ما تعلمته في المحاضرة وطبقه في الميدان .
· ركز ذهنك بالتعليم واحرص على التطبيق المباشر
· تغلق الموبايل قبل الشروع بالمحاضرة
المحاضرة الأولى والثانية – الزمن :180  دقيقة
· أهداف المحاضرة الاولى والثانية:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
1. Define Measurements and errors.
2. Defining the types of errors.
3. Study of standard and derived units of measurements. 
· موضوعات المحاضرة الاولى الثانية:
· Review and Fundamental concepts.

· Fundamental concepts and units of measurement.
· الأساليب والأنشطة والوسائل التعليمية 
	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (1/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام
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Fundamental and Derived Units

“To measure an unknown we must have acceptable unit siandard for the property hat i 0 be:
assessed. Since there are virually hundreds of different quantitics that man i clled upon to
measur, it would scem that hundreds ofdifferen tandard units would b reguired.
Fortuntely, hs is not the case. By choosing asmall number of basic quantites as standards,
we can define llthe other i tems of these fe

“The busc units are calld fundamentals, while sl theothers which can be expressed n erms
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when these paricular clases ar involved, and they may theefors be defined as auilary
fundaments) it Every derived unit orginats from some physicallae defining that unit.
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“The CGS electrostatic system (CGSe) used coulomb’s aw or the force between two electric
charges

2.0;
Pk

and assume k= 11€,t find the basic .1 units for clctric charge @ which equsl em’g'*s").
thenfrom electric charge al elecrcal unis 1, ., F, .. ar determined by thei defining
equations. The same things is depended in CGS elecromagnetc sysiem (CGSm), bt at this
time coulom's law determine the force between two magnetic poes with proportonalty
facor k=11 0 derived elecromagnetic uni o polesrength (m) which equal em %5/ s")
then determine all other magnetic units (8, H, 0, .). Ration

(VIKS) system and assgicant the vlue of py=4rx10”

iox107 Wi, and €,
Multiples and Submultiples of units

“The unitsin actual use are divided ino submltiples for the purpose of measuring uanites
smallr than th unit self. Furthermore, multples of units e designated and named so
mcasuremet of quantties much arger than the unit i fciliated. Table(3) lsts the decimal
muliples nd submuliples of i
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المحاضرة الثالثة والرابعة - الزمن: 180 دقيقة
· أهداف المحاضرة الثالثة والرابعة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Study Methods of Measurements
· Classification of errors
· Define Random errors
· موضوعات المحاضرة الثالثة والرابعة:
· Types of Instruments
· Classification of errors
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (2/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: [image: image6.png]STANDARD OF MEASUREMENTS

A standard of measurement is a physical representation of 8 unit of measurement.
A unit s realized by reference o an arbitrary material standard o o natural phenomena

including physical and atomic constaots.

Standard of measurement clasified by ther function and application n the folowing

categories:

International sandards
Primary standards
Secondary standards
Working standards

“The international standards are defined by international agreement. They represent certain
units of measurements to the closest possible accuracy that production and measurement
technology allow. These standards are maintained a the Internaional Bureau of Weights and

Measures in America and not available o the ordinary user of measuring instruments.

“The primary (basic) standards are maintined by national standards laborato
parts of the world. The National Burcau of standards (NBS) in America, National Physical
Laboratory (NPL) in Britin, and Physikalisch Technische in Germany. The primary standards

s in different

tepresent the fundamental units and some of the derived mechaical and clectrical units.
Primary standards are not available for use outside the national Iaboratorcs. One of the main
functions of primary standards i the verification and calibration of secondary standards.

Secondary standards are the basic reference standards used in industrial measurement
laboratories. These standards are maintained by the particular involved industry and are
‘generallysent o the national standards laboraterie (primary) on a periodic basis for calibration

and comparison.




[image: image7.png]1. The Absolute Ampere

“The intem:

sl system of units ($.1) defines the ampere (the fundamental unit of clectrical
current) as the constant current which, if maintained in two straight parallel conductors of
infinite length and negligible circula cross section placed (1m) apartn a vacuum, will produce

betsveen these conductor  force equal to 2x107 Newlonjmeter.

Paralel conductors

“The intemational Ampere was then defined as that current which deposits sifver a the rat of
(1.1 1mg/sec) from a standard slver nitate solution. The international Ampere was superseded
by the absolute Ampere which is determined by Reyleigh current balance. The force acting on
the moving coil and measured by balance s given by:

F=rrM

Newton
o New

where I currentin Amp i three seies coils
M: mutual inductance o the cois depends on number of turs, dimensions, and relaive.
positions.

x: clement of the length a long the axis of the three coils




[image: image8.png]1f the moving coil is at a distance of half their radius from each of the fixed coil, the IM/éx

depend on the rato of: radius o fixed coil/ radius of moving coil

To arm of balance

fixed coil

E 3 moving coil

Sixed coil

“The absolute measurement of the ol i carred out by the intermational Bureau of weights and
Measures and also by the national standards laboratories (NBS) maintains (192 standards
resistors).

“The standard resistor i coil of wire ofsome aloy like manganin (aloy of Nickel, manganese,
and copper) which has a high electrcal resistivity and low temperature coeflicient ofresistance.
The resistance coil is mounted in a double walled sealed container o prevent changes in
resistance due (o moisture conditions in the atmosphere. Secondary standards and working
standards are avalable from some instrument manufacturersin a wide range of values usually
in muliples of 106
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3. Voltage Standards

For many years th standards vltage was based onan electrochemical celclld the sturated
‘andard el or sandards cel, which alo called a Sturted Weston Cel. The Westo cel has
apposiiv electrode ofmercury andanegatve electrodeof cadmium amalgam. The electrolyte
s 2 soluton of cadmium suphate. These components of are placed n an H.shaped glass

container. Thereare two type of Weston cll:
) Seturated el which has  vollage varation o approximately (40 V) per 1 °C s,

) The Unsatrsted cell which has a negligible temperstre coeficien of voltage at rormal
room temperatre,butsaurted at 4:C.

The voltage ofthe Westonsatursed cell a 20 C i (1.018S8V) absolte, and the ..t the

other temperature i given by the formuls

Ve

20 —4610°5(1-20)-9510-51-20)" +1x10°*(1-20)"

Since saurated el re temperaure sensiiv, they re nsuited for gnerallboratory

s s secondary or workingstandards, while unsaturated osls ae vsed.
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The it of capactance (farad) can be measured with a Maxwll d commuated brdge,
wherethe capacitanceis computed fom the resistive brdge arms and the frequency of e

commutation 1= Q. whers s the frequency of commustor

2 0=cvor=acy =Y=
v I
1
R R &
Atbalance K2 Ra 2 laC wryc=RL
Rk KR y
Ry

. where Ry+Ry > R
i T R A

Standards capaciors are usualy constructed from inteleavd meta pltes with aie s the
dielectric material. Smallr valoes ar usually ai capacitor, whereas the large capactors use

Solid dilectrc mateils
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5. Inductance Standard

“The primary indoctance standard i derved from the ohm and fasd rather rom th large
cometrealy constcted inductos sed inthe determination of the sbsolue value of e o,
Inductance workingstndards are commercaly vailabl n  wide range of practealy values,
both fixed and arisble.

5. IEEE Standards
A slighty different type of stndard s published and maitained by (s

Flecrcaland Elctronics Enginers).

of

Thesesandards are ot phsica s hat are availble for comparison and checking

ofsecondary standarts, bt are sandard procedires, nomenclatur, and defnitons.

A large roup ofthe IEEE standards i the standand test methods fo esting and evaliating

varous letronics systems and components such s

1. Standard method ortesting and valuating





[image: image12.png]Standards for spcifying test cquipmen, like TEFE stndard addresses the
Iaboratory oscilloscope and specifies the ontels, unctons, tc.

Various standards concerning the safty of wiring for power plant, ships,
ndusrial bildings,

“The most important standards i (EEE 488) digital inerface fo programmable

instrumentation for st and other equipment.




المحاضرة الخامسة والسادسة - الزمن: 180 دقيقة
· أهداف المحاضرة الخامسة والسادسة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Study D' Arsonval Meter.

· Understand Direct D.C. Meter.

· Define D.C. Measurement Instruments.
· موضوعات المحاضرة الخامسة والسادسة:
· D.C. Measurement Instruments Classification of errors.

· D' Arsonval Meter.

· Direct D.C. Meter.
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image13.png]D.C Measurements Instruments

1. Introduction

In this lecture we will introduce the moving coil instrument (D'Arsonval Meter

Movement) for measuring electrical quantiti

s (current, voltage, and resistance)

for DC measurements.

2. Construction of D'Arsonval Meter

Permanent Magnet Moving Coil instrumens or (D" Arsonval) meter or
galvanometer all are the same instrument,

They consist of coil of fine wire with soft iron cylindrical core is
suspended in a magnetic field produced by permanent magnet (in form of
horseshoe).

~According to the fundamental law of electromagnetic force, the coil will
rotate in the magnetic field when it carries an electric current by
electromagnetic (EM) torque ffect.

A pointer attached to the movable

1 will deflect according to the

amount of current to be measured which applied to the coil.
The (EM) torque is counterbalance by the mechanical torque of control
springs attached to the movable coil also. When the torques are balanced
the moving coil will stopped and its angular deflection represent the
amount of electrical current to be measured against a fixed reference,
called a scale.

If the permanent magnet field is niform and the spring lincar, then the

pointer deflection is also lincar.
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D'Arsonval Meter in Direet Current Circuits
3.1 D'Arsonval Meter as D.C Ammeter

« An Ammeter is always connected in Series with a circuit branch and
measures the current flowing in it

« Most DC ammeters employ a d* Arsonval movement, an ideal ammeter
would be capable of performing the measurement without changing o
distributing the current in the branch but real ammeters would possess

some intenal resistance.

« Since the moving coil instrument is small and light, they can carry only




[image: image15.png]passes through the meter.
shunt resistance with moving il instruments.

‘igure below shows the basic circuit for using

N
L Ra
1
= W

Ray: Shunt resistance.
Ra: Internal resistance (coilresistance)

T: The current that passing through the shunt resistance Ry,

1 The full scale deflection current (refer to maximum current that passing

through moving coil)
I Total current require to be measured.

« From the figure of moving coil instrument the voltage across the

terminals of moving coil

Vo =l R m
As Ry connected prale] with moving ol meter so

V=V = I+ R @
And th total curent s given by:

1=l tla )
==l @

)

T
R = 32





[image: image16.png]« So, the presence of parallel resistance is a ool o increase the
measurement scale.

‘We can define 1 is @ current incremental factor and is given by

. 50 the equation of Ry can be written as follows:

T * R/l Ru

L /T (n—

Example-1: D' Arsonval moving coil instrument with the following
specifications interal resistance Ri=100 €2, fullscale deflection current
mA, total current 1=10 mA find R

I R
In

1x107* x 100
9x107

=11110

32 Direct D.c Ammeter Method:

« The current range of DC ammeter can be further extended by a number
of shunts selected by a range switch; such ammeer is called a mulii-
range ammeter.




[image: image17.png]3.3. Indirect D.c Ammeter Method (Ayrton Shunt )

« The ayrton shunt circuit is shown in the figure below:





[image: image18.png]« To calculate the value of each resistance we must find the summation of
the three resistances (R, Ry and Ro).

Rn =Ry + Ry +Re ©
And from ¢q.(5)

Ran
@™

"o find the equations that required to calculat the value of Ry, Ry and R, we

use the circuit of Ayrion Shunt of second scale current I; shown below figure





[image: image19.png]According 1o the scale I; the resistance R, became series with Ro 50 the
Voltage across R, + Ry equal 1o the voltage across Ry + Ry (parlle).
Therefore

Viroon = Vione
Ry 4+ RO ~ 1) = ()R, + R
T2(Ry +Ro) I (Ry + R) = Ln(Ry 4 Ry)

Andby choosing I, scale

According o the scale I the resistances (R, + Ry) became series with R.,so the
Voltage across R. equal o the voltage across (R,+ Ry +Ry) (parallel)




[image: image20.png]Vi = Vi s

Ry = 1) = (L) R, + Ry + R,,)
I5(RQ) = In(Ro) = In(Ry + Ry + Ry
TRy + Ry

“ For general:

where:
i Number of a branch
R.: The remain parallel resistor

Example -2: Design a multirange ammeter by using direct method to give the

following ranges 10mA, 100mA, 14, 10A, and 100A. If " Arsonval meter have
fernal resistance of 1082 and full scale current of ImA.

-
Ry =IOy
0x 107 —1x107)

s,

Rpa= X0 4010

{loox10" - 1x107)
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H)
current ranges 1A, SA, and 10A, if PMMC meter have internal resistance of
5002 and full scale current of ImA.

+ Design an Ayrion shunt by indircet method to provide an ammeter with

3.4, Ammeter Loading Effect

« Sometimes theintema resistanee of the deviee afects the real value of
the current o be measured.

« Sothe internal resistance should be small i order 10 make the ammeter
has no effccton the operaion of he crcuit you want o measure the

current passing through it




[image: image22.png]For example thecircuitshown below, the actual vl of curren st b =
E/Ry

EF

e wantto measure the current , by ammeter with ntemal rsistance R,
hen the current I will be: 1, = E/(Ry + Ra).

E O

4.D"Arsonval Meter for Measuring DC Voltage

« A voltmeter is always connectin parallel with the element being
measured, and measures the voliage between the points across which it
connected.

= Most DC D'Arsonval voltmeter employ seris resistor as shown in below
figure.

= The seris resstance should be much larger than the impedance of the
cireuit being measured, and they are usually much larger than R,

= The presence of series resistance s to take the larger amount of voltage.
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Sothe intemal resisance of voltmeter o the nput esistance of volimete s

Vrso X sensitivity

Example-3: We have & micro ammeter and we wish o adapted it s0 a5 o measure
Ivolt full sale the mete has intemal esistance of 10062 and Iysp of 100pA.

w

Fn = To0x 104~

100 = 99000

9K

S0 we connect with PMIMC meter a seris resistance of 9.9K£ o convert it o
voltmeter
4.1 Extension of Voltmeter Range

+ Voltage range of d¢ voltmeter can be further extended by a number of
series resistance selected by a range switch;

« Sucha volimeter is called multirange voltmeter.




[image: image24.png]4.1.1, Direct D.c Voltmeter Method:

« In this method each series resistance of multirange voltmeter is connected
in direct with PMMC meter to give the desired range.

Ry =

1.2. Indirect D.¢ Voltmeter Method:

« In s method one or more series resistances of multirange volumeter is
connected with PMMC meter 0 give the desired range as shown in figure
below:





[image: image25.png]The general form is:

Ry

Example-4: A basic d"Arsonval movement with intemal resistance of 1002 and
half scale current deflection of 0.5 mA is o be converted by indircet method into.
amultirange d.c voltmeter with voltages ranges of 10V, S0V, 250V, and S00V.

Rs2
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Ipsp = 0.5mA X 2 = 1mA
Ra=2 R, =2 _100=9.9kn
51 =7~ R = Ta =9

Vy—V, 25050

Ry = T = 200K
B 500250 oo
T ma

H.W Design d.c voltmeter by using dircct method with d"Arsonval meter of
10092 and full-scale deflection of 1004A to give the following ranges: 10mY,
1V, and 100V




المحاضرة السابعة والثامنة - الزمن: 180 دقيقة
· أهداف المحاضرة السابعة والثامنة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Bridge and their applications
· D.C. & A.C. Bridges.

· Kelvin's Double Bridge
· Wheatstone’s Bridge

· موضوعات المحاضرة الرابعة:
· Bridge and their applications

· D.C. & A.C. Bridges.

· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام
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Bridge circuit are extensively used for measuring component values, such as resistance,
inductance,capacitance, and other crcuit parameters direetly derived from component valucs
such as frequency. phase angle, and temperature. Bride accuracy measurements are very high
because their circuit merely compares the value of an unknown component (o that of an

aceurately known component (4 standard),

1- D.c Bridges:

The basic d.c bridges consist of four resstive arms with a source of emf (a battry) and a

null detcctor usualy galvanometer orother sensitve current meter. D.¢ bridges are generally
used o the measurement of resistance values.

) Wheatstone Bridge:
“This i the best and commonest method of messuring medim esistance values i the

Fange of 162 1o the low megohm. The curtent through the galvanomee depends on potential
ifference between point (¢)and (d). The bridge s aid o be halance when potential difference
across the galvanomeer is zero vols, 5o there is no current through the galvanometer (fg=0).
This condition occurs when Vea=Vda or Veb=Vdb hence the bridge is balance when
VI=12coo(l) Since I, =0 50 by voltage divider rule

L N
"
1= E gy @ AN
3 "
LY L 3
DY

Substitute equations (2) & () in equ. (1) £
&
R+Ry Ry+Ry

Thus is the balance cquaion for Wheatsone bridge

So,if three of resistance values are known, the fourth unknown ones can be determined.
RyRy
IRy =Rk
4=




[image: image28.png]b) Kelvin Bridge:

Kelvin bridge is a modification of the Wheaistone bridge and provides greatly increased
accuracy in the measurement of low value resistance, geneally below (10). It is eliminate
ertors due to contact and leads resstance. (Ry) represent the resistance of the connecting lead
from R 10 Re. Two galvanometer connections are possible, o point (m) o to point (n).

1- Ifthe galvanometer connect t point (m) then

Ry= Ry + R, therefore unknown resistance will be higher than it actual value by R,

2- I the galvanometer connect o poins () then

Ry= Ry + B, therefore unknown resistance wil be lower than is actual vlue by R,

3 Ifthe galvanometer conectt point (o) such that

Ry

o .S I

Ry Rz

Arhtncecodii

Tl R s +R0y) )

ing equ.(1) in 10 egu.(2) we obtain

AL T A N
FEe st A eo

S0 the effect of the resistance of the connecting lead from point (m) 0 point (n) has be

eliminated by connecting the galvanometer o the intermediate position (p).




[image: image29.png]©) Kelvin Double Bridge:

Kelvin double bridge is used for measuring very ow rsistance values from approximatly (12
10:5low as 1x10°°0). The term double bridge s used because the circuit contains a second set
of atio arms lbelled Ra and Rb. Ifthe galvanometer s connact fo point (p)to eliminates the
effectof (yoke resistance Ry).

@
yalky Yyl )
®,
=1y @
(avm)er,

(ka+ R0k,

Subequ. (5) in to equ. () and equ. (4) E
o equ(3) then substtte the result i
equil), we get

(Ra+ R)R,

55t s mgen

am
P . [ﬂ

+
By RavRbeR Ry

“This s the balanced equation

_RyRb Ry Ra
a+Rb+ R, | Ry Rb





[image: image30.png]2-Ac Bridge and Their Application:

“The ac bridge is a natural outgrowth of the de bridge and in s basic form consists of four
bridge arms, a source of excitation, and a null ac detector. For measurements at low
frequencies, the power line may serve as the source of xcitation: but a higher frequencics an
oscillaor gencrally supplicsthe excitaton voltage. The mill ac detctor inits cheapest cffective

form consist of a pair of headphones or may be oscilloscope.

“The balance condition s reached when the detector response s zero or indicates null. Then
Vac=0and Vir=Va

= tin 1
£ 2,423
V2=t thus
2 A

2124 = 2,25 is the balance equation

“The balance cquation can be written in complex form as: ]
(2126)2:203)= (22
And (212426, +0,)=(.
So two conditions must be met simultancously when balancing an ac bridge

I 224=
2 L0+ £04= 20,4 20,





[image: image31.png]Example (1):
“The impedance of the basic a.c bridge are given as follows:

7= 100280° inducive impedance) 7y =2500 73 = 400230° inductive impedance)

z=7

Sol:

250x400
100

24=1000£-50° (capacitive impedance)

3 0,,=0+30-80=-50"

Example 2):
For the following bridge find Zx?
‘The balance equation ~ Z)Z4 = Z373

W
K

(300 j600)200+ j100)
350

1
22 x200

= 07947




المحاضرة التاسعة والعاشرة - الزمن: 180 دقيقة
· أهداف المحاضرة التاسعة والعاشرة:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Static Characteristics of instruments
·  موضوعات المحاضرة التاسعة والعاشرة:
· Static Characteristics of instruments
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image32.png]5.1 Static Characteristics

Static characteristics are those that describe the instrument's
parameters in steady-state. i when the

Tnstrument output has settied to a steady readings. The static
characteristcs of the instrument have a fundamental effect on the quantity
of measurements abtained from it

‘The various static characteristics are defined as follows.
1 Accuracy: s the degree of comectness of measurement it is the

closeness with which the measured value approach the true value

‘The measurement accuracy is given a5

Ixm=xr|
A=[1- ] 100% ~@y
X

Where





[image: image33.png]A= the accuracy
X = the measured value
X = the true value

Esample (2.1)
An ohmmeter us used to measure a resistance of 10 0 Determine

the accuracy of this instrument if is reading is 9.9 0.

Solution

loal .,
=0-2g17100%

-99%
2. Inaccuracy: is the masimum error which may exist in measurement,
and it is sometimes known as uncertainty.




[image: image34.png]Example: (2.2)
For the instrument of Example (2.1, determine the inaccuracy.
Solution
|xm-xr|
X

lo.9-10]
17100%
£

‘The inaccuracy = *100%

5
=1%






[image: image35.png]3. Precision: Is the closeness of the measured value to each other. Itis a
‘mumerical value refers to the closeness of the measured. values to the
‘mean value.

‘The precision i given as

B %))






[image: image36.png]Exa .3)

A volmeter is used to measure a voltage of OV. the following
‘measurements are made: 8.9, 88, 9.1, 9.2 8.9 calculate the precision of
the third reading.






[image: image37.png]aPy=

1X100%
=)

-%973%
The degree of repeatability or reproducibiity in measurements
from an instrument i an aktemnative way of expressing its precision.

4. Repeatability: Is the closeness of the output readings of an instrument
when the same input is applied repetitively over a short period of time,
with the same instrument observer, method of measurement.

5. Reproducibility: Is the closeness of the output readings of an
instrument for the same input when there are changes in the measuring.

6. Sensitivity: Is the ratio of the change in the instrument output to the
change in the measured quantity
‘The sensitivity of the indicating instrument is given as:

__ Scale deflection
~ Change in measured

‘The sesitivity of measurement i therefore the slope of the straight
line drown to represent the relationship between the measured quantity
and output reading. as shown i Fig (2.1)

- @4





[image: image38.png]Measured quantity
Fig (2.1). The sensitivity of measurement representation




المحاضرة الحادية عشر والثانية عشر - الزمن: 180 دقيقة
· أهداف المحاضرة الحادية عشر والثانية عشر:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Static Characteristics of instruments
·  موضوعات المحاضرة الثانية عشر والثالثة عشر:
· Static Characteristics of instruments
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image39.png]Example: 2.4)
The following resistance valies of a platimum-resistance
thermometer were measured at a range of temperature determine the

‘measurement sensitivity of instrument

Reshtance Temperatae
@ ©
307 m
B ™
Ey by
e 0
£ &

Soluti

n

Here, the instrument is a thermometer, therefore; the iput to this
instrument is a temperature, while the output is the ohms, as shown
below:

—>|  Themometer [—>

change in measured quantity

321-314_ 7
=== Z_omg/c
260-230 30




[image: image40.png]7. Zero drift- T the description of the effect where the zero reading of
the instrument is modified by a change in ambient conditions as
ilustrated in fig. (22)





[image: image41.png]Fig (2.2). Description of Zero drift

8. Sensitivity drift Is the amount by which the instrument's sensitivity
varies as absent conditions change It is also known as "scale factor
drift". The effect of sensitivity drift on the output of the instrument is

shown in fig 2.3)





[image: image42.png]‘Measwed quantity
Fig (2.3). The effect of sensitivity drift on the instrument
characteristic

If the instrument suffers both the zero drift and sensitivity drift at
the same time, then the modification of the output characteristic is shown.

nfig 24)





[image: image43.png]Fig (2.4). The effect of both the Zero and sensitivity drift on the
output characteristic of instrument

5
A spring balance s calibrated i 20 envitonment at a temperature
£20 C° and has the following deflection/load characteristic:
Tl &9 T T T 3
“Deflecton (um) T B W w

Exa

Tt is then used in an environment at a temperature of 30 C® and the
following deflection/load characteristic is measured.

Tond Ko g T T 3
“Deflecton (zm) 5 Ed £ T
Determine the zero drift and_sensitivty drift per C° change in
ambient temperature.
Solution

At30C°




[image: image44.png]‘ambient temperature.

Solution
At30Ce
(@9-27)mm _22mm
Seasitivty = == S = 2 mnkg
Therefore,

Zero drift = (5-0) mm = 5 mm

- 9-20_(40-20)

s 1 1





[image: image45.png]=22-20-2 mmkg

smm .
Tog =05 m/C

2mm
Toc

Sensitivity drift/ C°= =" = 0.2 mm’kg/ C*




المحاضرة الثالثة عشر والرابعة عشر - الزمن: 90 دقيقة
· أهداف المحاضرة الثالثة عشر والرابعة عشر:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Electromechanical Instruments
· موضوعات المحاضرة الثالثة عشر والرابعة عشر:
· Electromechanical Instruments
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image46.png]Electromechanical Instruments

3.4Permanent Magnet Moving Coil (PMMC) instrument

A deflection instrument uses a pointer that moves over a calibrated scale to
indicate a measured quantity. For this to occur, three forces are operating in the
electromechanical mechanism (or movement) inside the instrument:

+- A deflecting force,

2 A controlling force,

3-Adamping force.

The deflecting force causes the pointer to move from its zero position when a

current flows, in the Permanent-magnet moving-coil (PMMC) instrument the

deflecting force is magnetic. When a current flows in a lightweight moving
coil pivoted between the poles of a permanent magnet the current sets
up a magnetic field that interacts with the field of the permanent magnet. A
force is exerted on a curentcamying conductor situated in a
magnetic field. Consequently, a force is exerted on the coil turns, as
illustrated, causing the coil to rotate on its pivots. The pointer is fixed to the
coil, 5o it moves over the scale as the coil rotates.






[image: image47.png]




[image: image48.png]The controlling foree in the PMMC instrument s provided by spiral springs. The
springs retain the coil and pointer at their zero position when no current is
flowing. When current flows, the springs “wind up” as the coil rotates, and the
force they exert on the coil increases. The coil and pointer stop rotating when
The controlling force = The deflecting force.

The spring material must be noRmagnetic to avoid any magnetic field influence
on the controlling force. Since the springs are also used to make electrical

connection to the coil, they must have a low resistance. Phosphor bronze is the
material usually used.






[image: image49.png]Damping force: the pointer and coil tend to oscillate for some time before
settling down at their final position. A damping force is required to minimize (or
damp out) the oscillations. The damping force must be present only when the
coilis in motion; thus it must be generated by the rotation of the coil.

Poier
oscillrion

Pointer

oxcilation with
/ o damping






[image: image50.png]In PMMC instruments, the damping force is normally provided by eddy currents.
The coil former (or frame) is constructed of aluminum, a nonmagnetic

conductor. Eddy currents induced in the coil former set up a magnetic flux that
opposes the coil motion, thus damping the oscillations of the coil.

Aluminum
coilformer





[image: image51.png]32 DCVOLTMETER

A basic d'Arsonval movement can be canverted into de voltmeter by adding in series
resistor multiplier Rs as shown in figure below.
i S— |





المحاضرة الخامسة عشر والسادسة عشر - الزمن: 180 دقيقة
· أهداف المحاضرة الخامسة عشر والسادسة عشر:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Multi-Range Voltmeter
· Loading Effects in DC Voltmeter

· موضوعات المحاضرة التاسعة:
· Multi-Range Voltmeter
· Loading Effects in DC Voltmeter

· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image52.png]321 Multi-Range Voltmeter

A DC voltmeter can be converted into a multirange voltmeter by comnecting a

‘number of resistors (multipliers) in series with the meter movement. A practical multi-
range DC voltmeter s shown in Figure below.

32

33

Example 2
Convest a basic D' Arzonval movement with an intemal resistance of 1000 and a full scale

eflecion cusrent of 1mA into 8 multirange de voltmeter vith voltage ranges of 0-15V and 0-
s0v.

Solution

iRange 0-15V




[image: image53.png]Example :
Convest a basic D' Arzonval movement with an intemal resistance of 1000 and a full scale
eflecion cusrent of 1mA into 8 multirange de voltmeter vith voltage ranges of 0-15V and 0-

Ro=Rn=Rn

=158 - 100

B = 109K0




[image: image54.png]i 2= Rz =Ry = By

B, = 50K~ 100 - 145K

sov
2 —sox0

i Ry = 35K0





[image: image55.png]322 Loading Effects in DC Voltmeter

When a voltmeter is used to measure the voltage across a circuit component, the
voltmeter circuit itself is in parallel with the circuit component. Total resistance
will decrease, so the voltage across component will also decrease. This is called

‘voltmeter loading. The resulfing error is called a loading error. The voltmeter loading
can be reduced by using a high sensitivity voltmeter.

The exercise below can show the loading effect when using voltmeter with
fwo value sensitivity.

A= 2000

0 Re= 500

Find the voltage across the sesistor S0KQ as showwn in figure above i using.
. Voltmeter with sensitivity 10000/V
b Voltmeter with sensitivity 200000/ 7

And voltmeter rangs for both messusements i 0 - 50V.




[image: image56.png]Solution

Actual voltage value scross R.,

soltmster with

Impendent voltmeter, R, =V (range) x sensitivity
507x10000/V
=K

When voltmeter connacted, the resistance in cizcuit a5 show in figure

=000 o





[image: image57.png]‘The cixcuit can be simplify s showr in figure belons

20000





[image: image58.png]v, with volemetar

S = Y, without volmatar * 0%





المحاضرة السبعة عشر والثامنةعشر - الزمن: 90 دقيقة
· أهداف المحاضرة السابعة عشر والثامنة عشر:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Multi-Range Voltmeter
· Loading Effects in DC Voltmeter

· موضوعات المحاضرة التاسعة:
· Multi-Range Voltmeter
· Loading Effects in DC Voltmeter

· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image59.png]‘The calculation actual voltage value across R2is same witha.

Analysis voltmeter with sensitivity 200000/ V across 2

Impendent voltmeter, Rin

¢ (range) x sensitivity
50V %2000 0/V
=10





[image: image60.png]‘When voltmeter connected, the resistance in circuit as show in figure:
Ruoltmeter





[image: image61.png]‘The circuit can be simplify as showw in figure below
200k0

_ RaXRa
T R

. o SOK X 10008
1 = S0 + 1000%

Ry = 47620

62K

76K + 2008 * 0%

3n.46V

Vs with volemeter

Vs without volemater * 10%

Senitiviey =

3ndev
wor

* 1008

96.15%

Error = 100% — Sensisiviey
Error = 100% — 36.15%

- 285%




[image: image62.png]33 DCAMMETER

‘The PMMC galvanometer constitutes the basic movement of a dc ammeter. The coil
winding of a basic movement is small and light, so it can carry only very small
currents. The PMMC can use to build an ammeter with connected the shunt resistor
and meter in parallel. A low value resistor (shunt resistor) is used in DC ammeter to
‘measure large current Basic DC ammeer

Im = full scale deflection current of the movement
1 full scale current of the ammeter + shunt (Le. total current)
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[image: image64.png]Exampled
A 1mA smeter movement with an intermal resistance of 1000 to be convested into a 0-100
A Caleulate the valus of shunt resistance sequired.

Solution

ma. 1000
Bt = Tqoma—1mA
- 100

331 Mulfirange Ammeter - Individual Shunt

‘The range of the dc ammeter is extended X by a number of shunts, selected by a range
switch The resistors are placed in parallel to give different current ranges. Switch S
(multiposition switch) protects the meter movement from being damage during range

changing.
a Individual Shunts

s





[image: image65.png]b. Ayrton Shunt

Total shunt resistor, RSHT = R2 + R1
Total resistor, RT = RSHT + RM.

# To calculate she total shun resistor, determine from the lowest range.

Ron= (e R+ R+ R). 56
8 To calculate another Regy start from e ighest range.
37
Ry s
Tim

Examples:

Raferthe circuit above, calculate shuntresstor (83 and &2) when using range 10ma.

24 200ma

Selution

o find total shunt resstoruse th lowest (30gs, 94,

2ma. 500

Resr=RRU=5020

Forshuntresstor st 200ma (nghest range)

1250 —R2= 1250 —R1 &)





[image: image66.png]Example s:

Referthe circuit above, calcua

shunt rsistor |83 and 82) when using ran

24 200ma

Selution

o find total shunt resstoruse th lowest (30gs, 94,

2ma 500

Rer=RO-R1=24 20 = 1950~ R2 = 1250 —R1

oma-=
Forshuntresstor st 200ma (nghest range)

Sub[2) in (1) to calculate R2 then we find R

soma

]





[image: image67.png]2mA.(R2 + 500) _ 2mA.(R2 + 500)

100mA —2mA 1250 - 98mA

= 1250 - (QO2R2+ 1)
R2+002R2 = 1150 = 102R2=1150 — R2 = 1%

R2= 1250 -

_ 2ma 137 500

Then, R1= 250

1270




المحاضرة التاسعة عشر والعشرون - الزمن: 90 دقيقة
· أهداف المحاضرة التاسعة عشر والعشرون:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· DC AMMETER
· OHMMETER

· موضوعات المحاضرة التاسعة عشر والعشرون:
· DC AMMETER
· OHMMETER.
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image68.png]34 OHMMETER

‘The PMMC can change to be ohmmeter with connected voltage source and limited
current resistor in series. The type of Ohmmeter is series ohmmeter and parallel
ohmmeter. The purpose of an ohmmeter is to measure the resistance placed between
its leads. This resistance reading is indicated through a mechanical meter movement
svhich operates on electric current.

# Operation of Series Ohmmeter
When Rx = 0 ( AB terminal short), the current in circuit is maximum and the pointer shown
the full reading. Adjust the R unti the full scale, IVt The pointer at full scale is mark as 0 chm.
When Ry = infinity (AB terminal open), the current in circuit is 0. The unknown resistance
‘st connect series with basic meter movement. This circult use to measure higher resistance
and the pointer is mark as infiity.

CENS

AB Terminal Short AB Terminal open




[image: image69.png]58

Example 6
Given PMMC with resistance 1000 was using in series ohmmeter. R1 = 5000, R2 = 4000

and supply voltage = 10V. When connected with Rx, the reading shows 05mA. Find the
value of Ry.

Solution

10v

- R+ R R

107

=g (500+ 100+ 400)

Re=19K0
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[image: image71.png]39

% = th ratio beween czent ceding when . s conmctd and ul cle
cument.
L o Lis when Ry = 0 (AB short)
Brm
wehere Ry = Ry + 2R
v
= ERE 310

B it
RerRa





[image: image72.png]Example 7

) Statethe pointes ocation when Rx =
) Statethe location for chmmeter scale st FSD, % FSD and % FSD.
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[image: image74.png]b) AteFD X100u4

=50us

I- R+ Rt R

1sKkn.
AUMFSD =3 X1o0mA
Ny

)

2 iskn

—askn

AtuEsD

X100
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2% 1skn
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[image: image75.png]343 Paallel (Shunt) Ohmmeter

Va= Ve

LRy= LR

% Operation of Shunt Ohmmeter

513





[image: image76.png]SL1s using for cut-off the battery (Vin) when not using the circuit.
When Rx = 0 ((AB terminal short), no current in circuit and the pointer is mark as 0 ohm.
When Rx = infinity (AB terminal open), the current (IM) in circuit is maximum. Adjust

R1 unti the meter movement i full scale, and the pointer is mark as =0 (Infnity).

O

AB Terminal Open AB Terminal short




[image: image77.png]State the ohmmeter scale when the
curtent is 04, % FSD, % FSD and FSD

RECRTES)
s D, Ry =SSR

= soon

Lo

ats FD, Ry = S
= 16670
_ s
acreD Ry = SAC08




المحاضرة الواحد والعشرون والثانية والعشرون - الزمن: 180 دقيقة
· أهداف المحاضرة الواحد والعشرون والثانية والعشرون:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Study Applications of An Bridge.

· Understand Comparison between D.C. & A.C. Bridges.

· Define A.C. & D.C. Bridge.
· موضوعات المحاضرة الواحد والعشرون والثانية والعشرون:
· A.C. & D.C. Bridge.

· Applications of An Bridge.

· Comparison between D.C. & A.C. Bridges.
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image78.png]Lec.4 : Bridge Measurement

4.1 Introduction

« Bridges are often used for the precision measurement of component values, like
resistance, inductance, capacitance, etc. The simplest form of a bridge circuit
consists of a network of four resistance arms forming a closed circuit as shown in
Fig 4.1

Fig 4.1 General form of a bridge circuit

+ The bridge circuit operates on null detection principle and uses the principle of
comparison measurement methods. It compares the value of an unknown
component with that of an accurately known standard component.




[image: image79.png]When no current flows through the null detector, the bridge is said to be balanced The .
the at bridge the of arms four the of values component the between relationship
up gives equation Balancing .equation balancing or condition balancing called is balancing
component unknown the of value the

4.2Types of Bridges

4.2.1DC Bridges
If the bridge circuit can be operated with only DC voltage signal, then it is a DC bridge
circuit or simply DC bridge. DC bridges are used to measure the value of unknown

resistance. The circuit diagram of DC bridge looks like as shown in below figure.

R R

[ e





[image: image80.png]4.2.1.1 Kelvin's Double Bridge

The kelvin's double bridge is one of the best available bridge for the précis measurement
of low resistances.

The modified form of Kelvin bridge is shown in Fig. 4.3. The two actual resistances of
correct ratio are connected between point m and o. The galvanometer is connected at
the junction of these resistances. Due to the introduction of second set of ratio arms, this

bridge is termed Kelvin double bridge.
E
1|

Fig. (4.3)




[image: image81.png]At bridge balance condition the current through galvanometer is zero, i.e., the voltage drop
between point a to b (Eab) is equal to the voltage drop between the point a-m-n i.e. Eamn

(4.1)

(42

In typical Kelvin's bridge the range of resistance lies between 0.1 mW and 1.0 W, with accuracy

of +0.05 %to + 0.2%.




المحاضرة الثالثة والعشرون والرابعة والعشرون - الزمن: 180 دقيقة
· أهداف المحاضرة الثالة والعشرون والرابعة والعشرون:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Wheatstone’s Bridge 
· Kelvin's Double Bridge 
· موضوعات المحاضرة الثالة والعشرون والرابعة والعشرون:
· Wheatstone’s Bridge 
· Kelvin's Double Bridge 
· .
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image82.png]Example 4.1: Kelvin double bridge uses

Standard resistance(R3) = 10040

Inner ratio arms(r: and r2) = 15 Q and 30 Q

Outer ratio arms(R1 and R2) = 40 Q and 60 O

If the resistance of the connecting leads from standard to unknown resistance is (Ry = 800u0)

Calculate the unknown resistance under this condition.

Solution  Given

Ry =40 Q. R, = 60 Q. R, = 100 pQ

From cquation 4.1

_40x100x 10 30 x 800 x 10°° [
6 (800 10° + 15 + 30) [60

=0.66 x 10 +5.33 x 107 [0.16]
=15128x10°Q

= 15128 uQ




[image: image83.png]4.2.1.2 Wheatstone’s Bridge

Wheatstone's bridge is used to measure the value of medium resistance.
The circuit diagram of Wheatstone’s bridge is shown in below figure (4.4)

The bridge circuit is balanced when no current flows through the diagonal arm,

DB. That means, there is no deflection in the galvanometer, when the bridge is
balanced

A

B ig.(4.4)




[image: image84.png]+ The bridge will be balanced, when the following two conditions are satisfied

Vap = Vap = LR =LR, (1)

2)

Voc = Ve = LRy =R,

Take the ratio of Equation 1 and Equation 2 ‘ fﬂ‘;; — fd‘;:
3 s

Substitute, Iy = Iy and Ip = I inEquation 3.

LR _ LR Ri_ Ry
LR LR Ry Rs

RyRy





المحاضرة الخامسة والعشرون والسادسة والعشرون - الزمن: 180 دقيقة
· أهداف المحاضرة الخامسة والعشرون والسادسة والعشرون:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Wheatstone’s Bridge 
· Kelvin's Double Bridge 
· موضوعات المحاضرة الخامسة والعشرون والسادسة والعشرون:
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image85.png]Ex2
Resistor Ry is 10 ohms, resistor R, is 8 ohms, resistor R; is 15 ohms and the
unknown resistance is R, The voltmeter shows measures 0 volts indicating a
balanced circuit. What is the value of resistor R,?

Sol:

R RoRy _ (8Q)(15Q) 12002 )
R (100) 100





[image: image86.png]422 AC Bridges

The bridge circuit consists of a network of four impedance arms Z1 Z2 Zs and Ze
respectively, forming a closed circuit. For bridge balance, the potential of point b must be
same as the potential of point d. These potentials must be equal in terms of amplitude as
well as phase. Thus, the voltage drop from @ to b must be equal to voltage drop across a
10 d, in both magnitude and phase for the bridge balance, i.e.

o NYi=hY;

ACupply





[image: image87.png]where Z,, Z,, Z; and Z, are the magnitudes and 6,
balance equation in polar form representation

be.

(Z) £8))(Z, £0)=(2, £6,) (Z: £6y)

Z,Z,({8.+94)=z:z,({61+0,)
e = 2,2,=72.7,
and £0,+£0,=£6,+286,

* Hence, from above equation, the two conditions must be satisfied for bridge balance
i) The product of the magnitudes of the opposite arms must be equal
ii) The sum of phase angles of the opposite arms must be equal

;. and , are the phase angles. Hence, the




[image: image88.png]Review on Ac Impedance: z
) I series connection

Impedance = resistance £ j reactance

Z =R+ XL and Zj =R+ joL

Zc=R-JXC  md Zc=R- ji X

Conversion from polar o rectangular
720 in polar form R=Z Cosd X=ZSind become Z= Rt jX
Conversion from rectangular to polar

7 =R jX inrectangular form  Z=VR>+ X* 5:',..“% mﬁ:%
b) In parallel connection
Admittance = conductance + j susceptance B
Yo
G,
v




المحاضرة التاسعة والعشرون والثلاثون - الزمن: 180 دقيقة
· أهداف المحاضرة التاسعة والعشرون والثلاثون:

يتوقع في نهاية الجلسة أن يكون الطالب قادراً على:
· Wheatstone’s Bridge 
· Kelvin's Double Bridge 
· موضوعات المحاضرة التاسعة والعشرون والثلاثون:
· الأساليب والأنشطة والوسائل التعليمية 

	م
	الأساليب والأنشطة التدريبية
	الوسائل التدريبية

	1
	· نشاط التعارف (3/1) 
· محاضرة
· مناقشة
· سؤال وجواب
	· جهاز حاسوب
· جهاز عرض
· سبورة
· اوراق واقلام


المادة  العلمية: 
[image: image89.png]“The impedance of the basic a.c bridge are given as follows:
7,=100£80° (inductive impedance) 7, =250 Z3 = 40030° (inductive impedance)

Z4 = unknown

Sol: At balance;

2,-25] 7, B0 0 G=6,+0,-4) 0,=0+30-80=-50
7 100 2

Z3 =1000£-50° (capacitive impedance)




[image: image90.png]Example (2):

For the following bridge find Zx?
The balance equation 2,7y = 2,73
7, = R=4500

Zy=Re-L R V...@ A

JjoC oC w
Ktz
75 =300~ j600
Zy=Re jol
Z3=200+ /100
Zy = Z, = unknown
Zy= 273 1300 600200+ /100) o 0
A 450
R=266.60 C=——=079uF

z:xezoo




[image: image91.png]4.2.3 Comparison Bridges:
Ac comparison bridges are used to measure unknown inductance or capacitance by
comparing it with a known inductance or capacitance.
1 Capacitive Comparison Bridge:

Tn capacitive comparison bridge R1 & R2 are ratio arms, Rs in series with Cs are
standard known arm, and Cx represent unknown capacitance with its leakage resistance Rx.
Z=R Z=R zizk,-mcix Z‘:R"'uc,
Atbalance 2,25 = 2,23

R‘[R” - »é,) RZ[R‘ mr;]

jR;
RiRe-LL = RyR - L2
uC 2T wC
By equating the real term with the real
and imaginary term with imaginary we get

RRy=RoR, =Kok

R
SR _-R [ RG
wCy  aCs x

We can note that the bridge is independent
‘on frequency of applied source.




[image: image92.png]2-Inductive Comparison Bridge:
‘The unknown inductance is determined by comparing it with a known standard inductor.
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