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BRIEFREPORT

Department of Physics Organized a Value added course on Principle ankimngpof
Xerox machine, water heater and micro ovéa the students of 11l B.SC from
1-08-2019to 06-11-2019

On 108-2019 Department of physics organized an inaugural function for Value
added course on Principle and working of Xerox machine Water heater and
Microoven. Sri Paladugu Srirangam ,Correspondent, Sir CR RedbthgE€élor
Womenin his speechhe encouraged studentso learn new advance courses which
are popular day by day .He expressed theoretical knowledge as wsepractical
knowledge are important and encourage the students to gain knowledge by
referring books searching web etc.

Smt P.Sailaja,Principal Sir CR Reddy College For Women righitated the
students about the importance of learning basics of electrical devices poid
opportunities in present world .She encouraged the students to utdiall the
resources availablén the collegeto gain knowledge .

Mrs Ch.Anitha ,Mrs P.Radhika,Mrs M.Jaya Lakshmi Devi & Mrs B.Durga Prasanna
Resource Persons of this program. Mrs Ch.Anitha gave an elaboratedréeon
Principle and working of Xerox machine Water heater and Micro ovenher
speech she explained the basics and applications of Principle andkingrof Xerox

machine Water heater and Micro oven .




% The Progranms conducted beforehe regular class work.

% The duration of the clasgs one hour i.e .,8.2@mto 9.20 am in physics lab.
For periodof 40 days the course started from 01/08/2019 - 06/11/2019.
¥ Total 106 students are participated in this program . The 226 students are

divided into 1,2 batches consists of 53 students3,4 batches consis@of
students. One lecturer is allottetb each batch.

% In middleof the programwe have conducted three tests after completioof
one unit .And evaluated.

% Each test carried 0 marks .Duratior30 mins.

¥, Students were supplied with th@ecessary study material .

¥ Certificates were issuetb the participants




About Course

Course Description

This coursas designed to provide basic knowledyeprinciple and working of xerox
machine, water heater and micro wave oven .And also theatams of these electrical
appliances,

From these electrical appliances students learn about the working of the, dewide
maintain ,howto rectifying the problenmn the device.

Prerequisites and Expected Skills
There areno course prerequisitée join in this course.

Any student who wants to learn principle and working of xenaxhine, water heater anticro oven
canjoin in this Course

Course Duration
This coursas conducted from 1-08- 2016 06-11-2019(40 days)

The duratiorof the classs for one hour (8.20aro 9.20 am).

Criteriato get a Certificate

70% Course Attendances Compulsoryto get the Certificate

Students who will get 40% marks in the examination andwfiégligible to get Certificate




Learning Objectives and Outcomes

Learning Objectives

This coursas designedo provide basic knowledgef some home anib
enrich the practical knowledge some electrical devices.

The students learn about some basic electrical home devices
electrical appliances.

By this course the students learn the parts and its working.

" This course helpo start and develop the businés&lectrical appliances.

Learning Outcomes

After Successful completiaof this course
" The students learn about some basic electrical home devices.

" By this course the students learn the parts and its wooking
electrical appliances.

Theycanlearn technical and practical abilities

" Able to perform some basic business skills.




SIR C R REEDY COLLEGE FOR WOMEN

Permission Letter

Dt: 27/7/2019
Eluru.

To

The Principal,

Sir CR Reddy Callege for Women,
Eluru,

Respected Madam,

Sub: Request to grant permission to arrange Value added course on “PRINCIPLE
AND WORKING OF XEROX MACHINE ,WATER HEATER AND MICROOVEN"- Reg- Reg

This is to bring to your kind notice that, Department of Physics is planning to
arrange a value added Course on  “PRINCIPLE AND WORKING OF XEROX MACHINE
JMWATER HEATER AND MICROOVEN” tor Final B.Sc student‘slthis is a 40 days
program. It will start from 1/08/ 2018 . The duration of the course 1'540 days and
coursc takecs one hour fram 8.20 to 5.20 AM on college werking days, In this
cantext, we request you to grant permission to conduct the Value added Course for

Final B.Sc| ~ ~ students in Physics lab -1 from 1/08/2019

. « Y \ Thanking you madarn,
Qe &
Jghy

\
s )}A &\{0} (//';:‘ Yours faithfully
| Qy:ﬂt""‘:‘ S A
" \6 W Signature of Haly

% W » ] (2
'e_t, b Dept. of PHYSICS

w




Brochure

Start Date : 1st Aug 2019 Duration : 40 Days

Time : 8.20 am - 9.20 am

WS s Sliyaics Labist SIR C.R.REDDY COLLEGE FOR WOMEN

(Affiliated to Adikavi Nannaya University, Rajahmahendravaram)
Vatluru (Post), Pedapadu Mandal, W. G.Dist., (A.P)

Faculty Information

Smt Ch. Anitha, M.Sc

Smt P. Radhika, M.Sc

Smt M. Jaya Lakshmi Devi, M.Sc Value Added Course on
Smt B. Durga Prasanna, M.Sc., B.Ed

Principle & Working of

Instructions to Students Xerox Machin e, Water Heater
&5 70% Course Attendance is Compulsory and Micro Oven
to get the Certificate

&5 Students who will get 40% marks in the
examination and they will eligible to get
Certificate

Further Information, Contact
Smt Ch. Anitha, M.Sc
Course Coordinator Organized by

Ph: 7981457850 Department of Physic

S




SIR C R REDDY COLLEGE FOR WOMEN

Nolice
Dare:29/07/2019

This is to inform that Department of Thysics is going to conduct a Value added
Course on “PRINCIPLE AND WORKING OF XEROX MACHINE ,WATER HEATER AND
MICROOVEN" from 1/08/2019 . The duratian of the course is4_0 days and class

takes one hour from 8.20 to 9.20 a.m an college working days.

Those who are interested to [oin the above Value Added Ccurse are here

by informcd to contact the HoD of Physics department and register the course.

\9\\31:\»s ﬁl;'l ol

-

Principal

peinsipal A
R, Degree QCeollege for Wom
. BAYUK g-slicer




Inaugural function

Date: 30™ July 2019.

NOTICE

This is to inform that Department of Physics is going to conduct an Insuguml
function for Value added Course on “Principle and Working of Xerox machine, Water
Heater and Micro Oven™ on 01-08-2019 at 930 am-10.30 am. All stafl and Students are

requested 1o attend the function and make it a big success.




SIRC.R.REDDY COLLEGE FOR WOMEN

(Affiliated to AdikaviNannaya University, Rajahmahendravaram)

You are cordially invitedo inaugurate
Value added Course on

AW E | varidddorkingof Xerox machine,

Water Heater and MicroK A v _

CHIEF GUESFTHE PROGRAMME

Sri Paladugu Sri Rangam
Correspondent, Sir C R Reddy College for Women, Eluru

SmtP. Sailaja
Principal, Sir C R Reddy College for Women, Eluru

SmtS. Anuradha
Vice Principal, Sir C R Reddy College for Women, Eluru

Date:01-08-2019
Venue: Seminar Hall

Time: 9.3Gmto 10.30am

Organizedby
Departmentof Physics




Course Structure

Curriculum for Value Added Course on 3 3 U L Q RhdS/Mbkking of Micro oven
,Electric Water heater ,Xerox PDFKLQH"

Eligibility: 11l B.Sc Students Medium: English Course Cda@®et2-01
Duration: 40 Hours Time: 8.20arto 9.20am
S.no | Topic Theory practical
Hours
1 Introduction,principle,Defrosting,Fats and sugar ,Penatrati 3HrS 2Hr
5 EnergyConsumption,Componersmicro oven 2 Hrs 1Hr
3 Varients and accessories,HeatingCharacterstics, 2 Hrs 1Hr
4 Effectson food and nutrients,Safety benefits and Features 1Hr 1Hr
5 Introduction, Typef Electric Water Heater ,Normal Plate Heate 2 Hrs 2 Hrs
6 Geyser heater,Operating Princigéthe Electric hot water tank 2 Hrs 2Hr
7 | Electric hot water tank operating principle 2Hrs | 2Hr
3 Compositiorof the Electric hot wter tank , Electric hot water tank 2 Hrs 1Hr
two typesof resistances
9 | Electric Hot Water tanks Evolution 2Hrs | lHrs
10 Introduction ,Colour Photocopiers, Digital technology,Wiog 4hrs 1Hr
Copyright issues,Counterfeiting ,Health issues Forensic
identification 3hrs
11 1Hr
Total Theory/Lecture Hours 25
Hrs
Total Practical Hours 15Hrs
Total Hours 40 hrs




39D O abded & RXUVWH'

PRINCIPLE AND WORKING OF

MICROWAVEOVEN, ELECTRIC WATER HEATER
,XEROXMACHINE

Syllabus
Code: (19- 12-01)

UNIT-I

MICROWAVE OVEN (08 hrs)

Introduction - Principle tDefrosting  tFats and Sugar tPenetration  tEnergy
consumption-Components of microwave oven tVariants and accessories *
Heating Characteristics tEffects on food and nutrients +Safety benefits and
Features

UNIT- I

ELECTRIC WATER HEATER(10hrs)

Introduction-Types of Electric wat er heater +Normal Plate Heater,Immersion
Heater ,Geyser Heater = +Operating Principle of the Electric hot Water Tank
Electric hot Water tank operating principle ,Compositio n of the Electric hot water
tank , Electric Hot Water tank 2 types of resistances ,Electric hot water tanks
evolution

I+

UNIT- 1l
XEROX MECHINE (07 hrs)

Introduction +Color Photocopiers iDigital Technology tWorking  +Copyright
issues xCounterfeinting  #Health issues Forensic identification




SIR € REDDY COLLEGE FOR WOM.EN. ELURLUL
DEPARTMENT OF PHY<|cS
VALUE ADDED COURSE
ENROLMENT FORM

Roll Number : \1\lcox

Name of the Student ¢ A k7o

Father's Nane A Mol Cax Nura. faos
‘Date of Birth r S -2 [oso

Phone Nun:bcr - ¢ 4 L AU BN
l‘crumncm‘Mdru&s I (E = 5 /J 2, koo _‘:’.-/,\ P \em 3

SeeluGiuemii\l . w.a.Ov. A-F

C‘:& {t"n;h o .x-.

Signature of the Student




SIR C REDDY COLLEGE FOR WOMEN, ELURU.
DEPARTMENT OF PHYSICS
VALUE ADDED COURSE

ENROLMENT FORM
Roll Number . \1\V00) :
Name of the Student : /- Weartrcon =
Father’s Name . A . venkateiunsa Ros
"Date of Birth M -S-acoe
Phone Number ! : 25005 UQ\E
Permanent Agldress = \3, p@kfgo\(\v\gxpo\\em/

\LGLHSQ 01 Padl) , FIUISONLEY V‘t\(\c\&c\\/

A k U—*”“\m
Signature of the Student




SIR C R REDDY COLLEGE FOR WOMEN

VALUE ADDED COURSE 2019-2020
STUDENTS LIST

MPC

S.No Roll No NAME OF THE STUDENT
171001  |AKKINENI KEERTHANA
171002  |ANNARAPU KALYANI
171003 BILLA GNAPIKA

171004 BONGU SIRISHA RUKMINI
171005 CHEPURI SREEJA

171006 CHINTA SAILAJA

171007 DUGGIRALA SARASWATHI
171008 EEPURI RAMA TULASI
171009 |GANTA DEEPTI MANASA
171011 KOKA SRIDEVI

171012 KORUKONDA DIVYA

171013 KORUKONDA JYOTHI MOUNIKA
171014 KOTHAPALLI RAMYA
141171015 LINGAGIRI NEELA VISWA DEVI
15171016 LINGALA RAMYA

16/171017 MAMUDURI BHAVANA
171018 MANDRAJULA S VENKATA SRI
17 LAKSHMI PRASANNA
18|171019 MAREEDU SOWJANYA

191171020 MARRIVADA MEGHANA
171021 MULAKALA KRISHNA PRASANNA
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21|171022 MULLAPUDI CHITTI
22(171023 PAREPALLI SAILAJA
23171024  |TAKKALLAPATI HIMABINDU
24(171025  |VANKAYALA ANJALI DEVI
25(171026 YALAMARTHI MANASA VEENA
26171027  |ADDANKI RESHMA
27(171028 ANAGANI NAGA JYOTH!
28(171029  |APPIKATLA RAMYA
171030 ATTRAGADDA KANAKA LAKSHMI
29
" 171055 BASSA VENAKATA SAI LAKSHMI
0
171056 GORRELA LEELA NAGA LAVANYA
31
32|171057  |JALLURU LAVANYA DURGA
33/171058 __|JAMPINA RAMYA
—3a4]171061 _|KANCHUPALLI KOORMAM
35171062 |KAPPA VIMALABINDU
—36/171063 __|KARRI RAMADEVI
371171064 __|KASAGAN! RAJANI
—38|171065 __|KATTA TULASI
—30|171067 __|KATURIJAYANTHI
20171068 __|KOLUSU RAMA DEVI
— 41|171070 __|KOWJU MEENAKSHI
—22/171071 __|KOLUKULA MAINA
a3|171073  [LAVUDU SRI HARIKA
171074  |MAKARA NAGA SAI SURYA
44 PRASANNA
451171075  |[MANTHINI GAYATHRI
461171076  |MARAGANI VIJAYA LAKSHMI
471171077 |[MATTHE MANISHA
421171078  |IMOHAMMAD ASMA BEGUM
171079  |MORLA VEERA VENKATA
a9 SANDHYA
50171081 MUNGARA SARADHA DEVI
" 171082  [NAKKA VENKATA PADMAVATHI
52{171083 _ |NARADALA YUVA TEJASRI
53|  171085|NEELAM SAILAJA




MPCS

S.No Roll No Name ol the Student

172001 ABBURI SRAVANTHI

172004 ARAVA KAMALI DEVI,

172005 BALUSU NAGA BINDU

172006 BANDARU SRI VYSHNAVI
4 BHAGYA NAGA SINDHUJA

172007 BANTUMILLI SIRISHA

6|172008 BODDU AKHILA LAKSHM!

172009 BONDALAPATI NAGA
SAMYUKTHA

172010 CHAGANTI SHALINI

172011  |CHALLAGOLLA HEMA
Q JAHNAVI
172012  [GAMINI LAKSHM!I DURGA

172013 GUDIMELLA D N G BHAVANI

10|

11
12
13

172014 GUNTI APARNA
172015 NANDIGAM SUDHARANI

172016  [NARNI SAI RAMYA
172016 A |NERELLA KAVYA SUDHA

14

15

172017 PILLARISETTI LAKSHMI
16 POLERAMMA »

172018 REGUNTA ASHA NAGINI

172019 SRIRANGANILAYAM GOWRY
18 SAI MAHITHA

19(172020 THALLAKONDA SIREESHA

zol 172021 THATICHARLA TEJASWINI

211172023 VALLEPALLI SUDHEERA

92 172024 YAMALA TANMAYI

23172025 ADAPA JYOTHI

o 172026 AKRAMANI VENKATADURGA

25|172027 * |AKULA DHARANI

26[172028 * |AKULA RAJA SRI




172029

27 ALAPATI KRISHNA SRIPRIYA
172030 |ANDUGULABANDARI
28 NIRMALA MARY
29172031  |APPIKATLA JAYASRI
172032  |ATYAM NAGA VENKATA
30 " |LAKSHMI LALITHA
31[172056  |KARANAM DRAKSHAYANI
32]1172059  |KOSARAJU VISAYA SHARON
- 172060  |KOTTEDI YAMUNA PRIYA
34{172061 |KUNA GAYATHRI
i 172062  |KUNUKU DIVYANEELIMA
36{172063  |KURUMALLA SRIVIDYA
37|172064  [LAVETI PRIYANKA
38172066 |MAGANTI SOWIANYA
172067 |MALLARAPU JAYA SAI SIRISHA
39
40172068 |MALLAVOLU BHUVANA
172069  |MAMILLAPALLI TEJO DEEPIKA
a1
42{172070 |MANDALI SIVA PARVATHI
43172071 [MALLAVALLI NAGANJALI
172072 |MANEPALLI SAI LAKSHMI
44 PRAVALLIKA
172073 |MARAGANI VENKATA
a5 MOUNIKA
46|172074 | MARAKA HYMAVATHI
47172075 |[MASARAPU NAGALAKSHMI
48|172076  [MATTA USHA RANI
29 172077  |METTAPALLI RAMYA
d 172078 |NADIPUDI GAMYA SRI
5
172079  [NALLURI SAI SUSHMA
51
172080 |NARAGANI! ROJARANI
52
172088 [NEKKALAPUDI PRASANNA

53




MCCS

SNO | ROLINO | NAME
1 171151 NIMMAGADDA
VENKATA LAKSHMI
2 171153 ANASANI SHARMILA
3 171154 BOKKA GANANA
LAKSHMI DURGA
4 171155 BRUNDAVANAM SRI
LAKSHMI MOUNICA
5 171156 CHINTALAPUDI
PRANAVI
6 171157 EDPUGANTI LASYA
7 171158 KANUMURI LAKSHM
NIKHILA
8 171160 KAPPALA NIHARIKA
9 171161 KATTA LAVANAYA
10 171162 KATTA PRAVALLIKA
MECS
S.NO. ROLINO NAME
1 175002 KARIPOTHU DIVYACHARIT
2 175003 NALLAGOPU RUPA MARU'
3 175004 NEELAPALA ANUSHA
4 175005 PILLI VENKATA PADMINI
5 175007 UPPE LAKSHMI SOWJANY
6 175008 YADAGIRI SAl KUMARI
7 175009 ADAPA GEETHA VENKATA
SAMYUKTHA
175010 AMARAKANTI ALEKHYA
175011 ANGULLA SOBHA
10 175013 BOORADA NAGA AMBIKA
11 175014 BUDUPULA SHARON KUM
12 175015 BURLE SARANYA
13 175016 CHOPPALA SANDHYA




DEEPTHI

14 175017 DORA NAGA SURYA
SINDHURA

15 175018 DUGGI YAMUNANJALI

16 175019 DURGASI DYVAKRUPA

17 175020 GADAMSETTI MEGHANA

18 175022 GOLLAPALLI CHANDINI

19 175023 JAKKULA CHANDHINI

20 175024 KADA JYOTHSNA APARNA

21 175026 KANKIPATI TV S M
SANTHOSHA HARI PRIYA

22 175027 KONDAPALLI GAYATHRI

23 175028 KONDE PRATHYUSHA

24 175029 KOTA BHANU MEGANA

25 175030 HARI KRISHNA RAMYA
KOWTARAPU

26 175031 KUNUKU HARINI

27 175032 MALLAVARAPU KRUPAMA

28 175033 MOHAMMAD TASLIM
SULTHANA

29 175034 MOTTIKAYALA NAVYA SRI

30 175035 NADELLA KANAKA RATNA

31 175036 NEERUKONDA HEMA
SANDHYA

32 175037 PADARTHI KASI ANNAPUR

33 175039 POLISETTI SESHA BANGA
LAKSHMI

34 175040 PUDI RAJANI

35 175041 RANGANA TARAKA

36 175042 SAIDU LAKSHMI KUMARI

37 175043 SANDIPETA DIVYA




MSCS

SNO | ROLINO NAME

1 173001 BALA TEJASWINI

2 173002 BHIMANADHI JYOTHI MADH/

3 173003 CHIKKALA SUSMITHA MEEN
LAKSHMI DURGA

4 173004 GANDHAVARAPU JANAKI

5 173005 GUBBA HARSHITHA NAGA S
VIJAYA DURGA

6 173006 INALA DURGA

7 173007 JASTI SAI CHANDU

8 173008 JONNALAGADDA VIKHITA

9 173009 KOMARAVOLU LIKITHA SRI

10 173010 MANNE LAKSHMI NAGASIRIS

11 173011 MANUKONDA LALITHANJALI

12 173013 PONUKUMATI HENALIDIYA

13 173014 PULIPATI SAI DURGA SUBH/
KAVYA

14 173015 SRIPADA BHAVANA

15 173016 VAJRALA NAGABINDU

16 173017 VATRAPU GEETANJALI

17 173018 YANDAPALLI JYOTHSA SRI

18 173019 AINELLI VAISHNAVI

19 173020 ANDAVARAPU TARUNA KUM

20 173021 ANNAVARAPU PRIYANKA

21 173022 ATYAM PRISKILLA

22 173023 AVALA NAGA SRAVANA
SANDHYA

23 173024 AVIRNENI SRILIKITHA

24 173025 BADUGANTI KALYANI

25 173026 BELLAPUKONDA KUSUMANLJ

26 173027 BEZAWADA MOUNIKA

27 173028 BEZAWADA
LALITHASREEHARSHITHA

28 173029 CHAGANTI DEVI

29 173030 CHEGU JYOTHI VENKATA S/
SRAVANI

30 173031 CHELLURI UDAYA BHANU

31 173032 CHENIBOINA VASANTHA

32 173033 CHINTALAPATI JYOTHI

33 173034 CHITTIBOMMA BHAGYA
LAKSHMI

34 173035 DAMPANABOINA DHANUSH/

35 17336 DHANAMREDDY VIJAYA
VENKATA SAISRI

36 173037 DANISIRI TANUJA

37 173038 DARUNA MOUNIKA




38 173039 DARUNA VIJAYA DURGA

39 173040 DITTAKAVI NAGA JAYALAKS

40 173042 GANDETI GAYATHRI

41 173043 GUDIVAKA DHANYA LAKSHN
DEEPIKA

42 173045 GURAJALA SIREESHA

43 173047 JAKKULA DURGA DEVI

44 173048 JONNADA REVATHI

45 173049 KALLA GOWRI DURGA DOLL

46 173050 KANDIVALASA DEVI

a7 173051 KANIGOLLA SOWJANYA

48 173052 KARRI VENKATA SAIl SIRISH

49 173053 KATI BHAGYA SRI

50 173054 KATTUBOINA BHARGAVI

51 173055 KADALI DURGA BHAVANI

52 173056 KONA SIREESHA KEERTHAN

53 173057 KONAKALLA NAGAVENKATA
VENUMAYI

54 173059 KORUKONDA SAI DHARANI

55 173060 KOTHAMASU VENKATA
SUSHMA MOUNIKA

56 173061 KURIMINI BHAGYA VENKATA
LAKSHMI

57 173062 MEDAPALLI PUISHPA KUMA

58 173064 MANEPALLI HARIKA

59 173065 MARRAPU PREETHI

60 173066 MENTA REVATHI

61 173067 MIRIYALA KEERTHI

62 173068 MIRIYALA VENKATA BHARG

63 173069 MODINA BHAVANADEESWAI

64 173070 MOHAMMAD NAFISA

65 173072 MOTTIKAYALA DIVYA

66 173073 MUDEDLA DURGA NAGASRI

67 173074 MULLU DURGA PUJITHA

68 173075 MUPPANAPLLI LAVANYA

69 173076 NADIMPALLI RENUKA

70 173078 NARAVA SOWJANYA DEVI

71 173079 NEKKALAPUDI PUSHPA LAT

72 173080 NERSU SWAPNA

73 173081 NUZIVEETI SWAPNA




SIR C R REDDY COOLEGE FOR WOMEN, ELURU
_ DEPARTMENT OF PHYSICS |
VALUE ADDED COURSE

STUDENTS LIST ,BATCH-1

S —————

SN? | BOLLHO | NAME OF THE STUDENT ; SIGNATURE OF STUDENT

| 171001 | AKKINENI KEERTHANA | ﬂ{;”,

2| 171002 | ANNARAPU KALYANI &\/g:E%P fﬂ—”’
- 1 - \ g\ g

3 171003|BILLAGNAPIKA 8. Ge)apLkh
| ©., LUyl

4 171004 | BONGU SIRISHA RUKMINI ‘ , o
PUNGU-L vigko Kubuntnd

5 171005 | CHEPURI SREEJA fHFfUpI 5 # a
| CncpUKl, ek
6| 171006 | CHINTA SAILAJA : . G
| CHINTA SATLATA
7| 171007 | DUGGIRALA SARASWAT .
& DU GlEALA. ShRAstoTH]

2 171008 | EEPURI RAMA TULASI | = —
| EEPURT RAPATULAST

9 171009 | GANTA DEEPTI MANASA

| -
‘ CpeJTA DEET pIACASH
10| 171011 | KOKA SRIDEVI ‘
I

k. Levpe

11 171012 | KORUKONDA DIVYA [
5K Drvua
' }

12 171013 | KORUKONDA JYOTHI MOUNIKA /1/
} 'J/ fv{"J D A

/ZZ»%

VISWA DEVI
14| 171015 | LINGAGIRI NEELA VIS L. e B

13 171014 | KOTHAPALLI RAMYA

15 171016 | LINGALA RAMYA L 5 ’20 myc‘_

MAMUDURI BHAVANA . -

171017

171018 MANDRAJULA'S VENKATA SRI
LAKSHMI PRASANNA TN . B
r =
19 | MAREEDU SOWIJANYA . 7
18 171019 M &U{Jon({a

19 171020 MARRIVADAMEGHANA M N\W

b ————
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171021 |

MULAKALA KRISHNA PRASANNA

s At
A4 rases

y
21 171022 | MULLAPUDI CHITTI M O
' N
22| 171023 | PAREPALLI SAILAIA S
L R o B
| 23| 171024 | TAKKALLAPATI HIMABINDU ———T
| l .
b — — SR e \-!_ﬁma../;f_ad[ui/—-‘
1 24 171025 | VANKAYALA ANJALI DEVI
\ 00:\/!
S T Vankayalo Anob’d
\ 5| 171026 | YALAMARTHI MANASA VEENA ' alf S
R T = ‘/ Manasa Veeno
26 171027 | ADDANKI RESHMA
// /)'—‘s‘ /77
27 171028 | ANAGANI NAGA JYOTHI /\ Jrao o
, £ 4l
28 171029 | APPIKATLA RAMYA ‘fv})()m }jﬂ
7
29 171030 | ATTRAGADDA KANAKA LAKSHMI ks /jq/g )
30 171055 | BASSA VENAKATA SAI LAKSHMI
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UNIT 1
MICROWAVE OVEN

A microwave oven (commonly referred to as a microwave) is an electric ovenetiiat énd cooks food by
exposing it to electromagnetic radiation in the microwave frequency rdhp&his induces polar molecules
in the food to rotate and produce thermal energy in a process known as dielbeiating. Microwave ovens
heat foods quickly and efficiently because excitation is fairly unifarthe outer 25t38 mm (1-- 1.5 inches)
of a homogeneous, high-water-content food item.

The development of the cavity magnetron in the UK made possible thiuption of electromagnetic waves
of a small enough wavelength (microwaves). American engineer Percy Spencer is gereztiddigl with
inventing the modern microwave oven after World War Il from radar technoleggldped during the war.
Named the "Radarangeit,was first soldn 1946.

Raytheon later licensed its patents for a home-use microwave oven that was ingddy Tappan in 1955,
but it was still too large and expensive for general home use. Sharp Corpdratiatiuced the first
microwave oven with a turntable between 1964 and 1966. Thertartop microwave oven was introduced
in 1967 by the Amana Corporation. After microwave ovens became affordabiesidential use in the late
1970s, their use spread into commercial and residential kitchens around tHd,vaod prices fell rapidly
during the 1980s. In addition to cooking food, microwave owwrsused for heating in many industrial
processes.

Microwave ovens are a common kitchen appliance and are popular for reheating yskvomoked foods
and cooking a variety of foods. They rapidly heat foods which can easiiyor turn lumpy if cooked in
conventional pans, such as hot butter, fats, chocolate or porridgerdwiave ovens usually do not directly
brownor caramelize food, since they rarely attain the necessary temper&dyseoduce Maillard reactions.




Exceptions occun cases where the ovaausedto heat frying-oil and other oily items (suakbacon),
which attainfar higher temperatures than that of boiling water.[

Microwave ovens have a limited role in professional cooking,[2] because tlegbmnge temperatures of a
microwave oven does not produce the flavorful chemical reactions thatgryirowning, or baking at a
higher temperature produces. However, such high heat sources can be addedrtavave ovens in the
form of a convection microwave ove

Principles

Simulatiorof the electric field inside a microwave oven for the firsis®f operation

A microwave oven heats food by passing microwave radiation throuljtictowaves are a form of non-
ionizing electromagnetic radiation with a frequerinythe so-called microwave region (300 Mikz300 GHz).
Microwave ovens use frequencies in one of the ISM (industrial, scientific, mdukcals, which are
otherwise used for communication amongst devices that do not nelezbase to operate, so they do not
interfere with other vital radio services.

Itisa common misconception that microwave ovens heat fopdperatingat a special resonanad water
molecules in the food. Instead, microwave ovens heat by causing moléowdps under the influence of a
constantly changing electric field, usually in the microwave frequemarege, and a higher wattage power
of the microwave oven resulta faster cooking times. Typically, consumer ovens work around a abmin
2.45 gigahertz (GHz)a wavelength of 12.2 centimetres (4.80 in) in the 2.4 GHz to 2z3 &W bandt while
large industrial / commercial ovens often use 915 megahertz (MI32)8 centimetres (12.9 in).[38] Among
other differences, the longer wavelength of a commercial microwave oven allowsitiad heating effects

to begin deeper within the food or liquid, and therefore become eyepread within its bulk sooner, as well
asraising the temperature deep within the food more quickly.[39]

A microwave oven takes advantagfkthe electric dipole structuref water molecules, fats, and many other
substances in the food, using a process known as dielectric heating. Thiesmile® have a partial positive
chargeat one end and a partial negative chaigehe other.Inan alternating electric field, they will




constantly spin around, as they continually try to align themselvigh the electric field. This can happen
over a wide range of frequencies.[40][41][42] The electric field's energy is absoylibd Hipole molecules,
as rotational energy (meaning, they spin). Then they hit other, nonlelipolecules and make them moving
faster as well, sharing their increase in energy deeper into the substance Jasutao rotations, vibrations
or other movement signifying an increase in the temperature of the foo@r8e the electrical field's
energy is initially absorbed, heat will gradually spread through the objeitarly to any other heat transfer
by contact with a hotter body.

Defrosting

Microwave heating is more efficient on liquid water than on frozen water, whaeegentovement of
moleculeds more restricted. Defrosting doneat a low power setting, allowing time for conductitincarry
heat to still frozen parts of food. Dielectric heating of liquid wasesilso temperature-dependent: At 0 °C,
dielectric loss is greatest at a field frequency of about 10 GHz, and farhigiter temperatures at higher
field frequencies.

Fats and sugar

Sugars and triglycerides (fats and oils) absorb microwaves due to the dipotents of their hydroxyl
groupsor ester groups. Microwave heatingless efficienbn fats and sugars thaon water because they
have a smaller molecular dipole moment.

Although fats and sugar typically absorb energy less efficiently than water,qacatly their temperatures
rise faster and higher than water when cooking: Fats and oils require less energyadefper gram of
materialto raise their temperaturdy 1°C than does water (they have lower specific heat capacity) ayd th
begin cooling off by "boiling" only after reaching a higher tempaeathan water (the temperature they
require to vaporize is higher), so inside microwave ovens they normally héglelr temperaturest
sometimes much higher.[44] This can induce temperatures in oil orfiadiys like bacon far above the
boiling point of water, and high enough to induce some browme@agtions, much in the manner of
conventional broiling (UK: grilling), braisiongdeepfat frying.

The effect is most often noticed by consumers from unexpected damage to mastainers when
microwaving foods higim sugar, starchor fat generates higher temperatures. Foods higivater content
and with little oil rarely exceed the boiling temperatwtwater anddo not damage plastic.

Thermal runaway




Microwave heating can cause localized thermal runaways in some material®withdrmal conductivity
which also have dielectric constants that increase with temperature. An exgisiglass, which can exhibit
thermal runaway in a microwave oven to the point of melting if preheatetdlitfonally, microwaves can
melt certain types of rocks, producing small quantities of moltelk.r&ome ceramics can also be melted,
and may even become clear upon cooling. Thermal runaway is more tgpalaktrically conductive liquids
suchassalty water.

Penetration

Another misconception is that microwave ovens cook food "from thelinsut”, meaning from the center
of the entire mass of food outwards. This idea arises from heating behavior seen B@beit layer of
water lies beneath a less absorbent drier layer at the surface of a food; in thigteaskposition of heat
energy inside a food can exceed that on its surface. This can algofabeuinner layer has a lower heat
capacity than the outer layer causing it to reach a higher temperatureyen if the inner layer is more
thermally conductive than the outer layer making it feel hotter desh#ging a lower temperature. In most
cases, however, with uniformly structured or reasonably homogeneous food iteonowaves are absorbed
in the outer layer®f the itemat a similar level to thadf the inner layers.

Depending on water content, the depth of initial heat deposition may bers¢eentimetres or more with
microwave ovens, in contrast with broiling / grilling (infrared) or @wtion heating methods which thinly
deposit heat at the food surface. Penetration depth of microwaves depends on fmoplasition and the
frequency, with lower microwave frequencies (longer wavelengths) penetratingeid89]

Energy consumption

In use, microwave ovens can be as low as 50% efficient at converting dleattizimicrowaves,[47] but
energy efficient models can exce6d%efficiency.[48] Stovetop cooking90-40%efficient dependingn
the typeof appliance used.[49]

Because thewre used fairly infrequently, the average residential microwave oven consumg32k\Wh
per year.[50] Globally, microwave ovens used an estimated 77 TWh per year iro2018/% of global
electricity generation.[51]

A 2000studyby Lawrence Berkeley National Laboratory found that the average microwave dreste8m
watts of standby power when not being used,[52] which would total approxima&e&k\Wh per year. New




efficiency standards imposed 2016by the United States Departmenf Energy require less than 1 watt,
approximately kWh per yearpf standby power for most typesf microwave ovens.[53]

Components

A magnetron with section removed (magrighot shown)

Inner spacef anmicrowave oven and control panels

A microwave oven generally consists of:

a high-voltagédCpower source, either:

a large high voltage transformer with a voltage doulggehigh-voltage capacitor and a diode)

anelectronic power converter usually based aroamdnverter.

a cavity magnetron, which converts the high-voltage DC electric enemjcrowave radiation
a magnetron control circuit (usually with a microcontroller)

a short waveguide (to couple microwave power from the magnetron into tlekiog chamber)

a turntable and/or metal wave guide stirrirign

A control panel

In most ovens, the magnetron is driven by a linear transformer which carfeadibly be switched
completely on or off. (One variant of the GE Spacemaker had two taps oratitsgfdrmer primary, for high
and low power modes.) Usually choice of power level doesn't affect inteofsibye microwave radiation;
instead, the magnetrors cycledon and off every few seconds, thus altering the large scale dutg.cycl
Newer models use inverter power supplies that use pulse-width riadidun to provide effectively




continuous heating at reduced power settings, so that foods are heated merdyeat a given power level
and carnbe heated more quickly without being damageguneven heating.[54][34][33][35]

The microwave frequencies used in microwave ovens are chosen based on regulatory aodsinaints.
The first is that they shoulde in oneof the industrial, scientific, and medical (ISM) frequency bands set
aside for unlicensed purposes. For household purposes, 2.45 GHz has theagdvardr 915 MHz in that
915MHzis onlyanISM bandn some countries (ITU Regigpwhile 2.45 GHis available worldwide.[citation
needed] Three additional ISM bands exist in the microwave frequencies, bnbtused for microwave
cooking. Two of them are centered on 5.8 GHz and 24.125 GHz, budtarsed for microwave cooking
because of the very high cost of power generation at these frequencies.|[citatieded] The third, centered
on 433.92 MHz, is a narrow band that would require expensive equipmeminergte sufficient power
without creating interference outside the band, aistbnly availablén some countries.[citation needed]

The cooking chamber is similar to a Faraday cage to prevent the waves frangawmof the oven. Even
though thereisno continuous metato-metal contact around the rirof the doa, choke connectionsn the
door edges act like metab-metal contact, at the frequency of the microwaves, to prevent leakage. The
oven door usually has a window for easy viewing, with a layer of condutiesh some distance from the
outer panel to maintain the shielding. Because the size of the perforatiotiieeimesh is much less than the
microwaves' wavelength (12.2 cm for the usual 2.45 GHz), microwave oadiatinot pass through the
door, while visible light (with its much shorter wavelength) casi.[5

Control panel

Modern microwave ovens use either an analog dial-type timer or a digitélatgganel for operation.

Control panels featuran LED, liquid crystar vacuum fluorescent display, numeric buttons for entering the
cook time, a power level selection feature and other possible funstsuth as a defrost setting and pre-
programmed settings for different food types, such as meat, fish, poultry, vegetétdeen vegetables,
frozen dinners, and popcorn. In the 90s brands such as Panasonic dedj@toffering models with a
scrolling-text display showing cooking instructions.

Power settingsre commonly implemented, ndiy actually varying the effedbut by repeatedly turning the
power off and on. The highest setting thus represents continuous pdedfrost might represent power for
two seconds followed by no power for five seconds. To indicate cotldagompleted, an audible warning
such as a bell or a beeper is usually present, and/or "End" usually appetus display of a digital
microwave.




Microwave control panels are often considered awkward to use and are frequently emplogadraples
for user interface design.[56]

Variants and accessories

A variant of the conventional microwave oven is the convection micreveeen. A convection microwave
oven is a combination of a standard microwave oven and a convectam thallows food to be cooked
quickly, yet come out browned or crisped, as from a convection overvgCtian microwave ovens are more
expensive than conventional microwave ovens. Some convection microwams\othose with exposed
heating elementwy can produce smoke and burning odors as food spatter from earlier microwdyeisa is
burned off the heating elements. Some ovens use high speed air; #neg@mown as impingement ovens
andare designedo cook food quicklyn restaurants, but cost more and consume more power.

In 2000, some manufacturers began offering high power quartz haloges tmtheir convection microwave
oven models,[57] marketing them under names such as "Speedcook”, "AavéntLightwave" and
"Optimawave" to emphasize their ability to cook food rapidly andhwgibod browning. The bulbs heat the
food's surface with infrared (IR) radiation, browning surfaces as in a conventigeral Bhe food browns
while also being heated by the microwave radiation and heated throughuagimh through contact with
heated air. The IR energy which is delivered to the outer surface of food tgripes is sufficient to initiate
browning caramelization in foods primarily made up of carbohydrates aaitidvtl reactions in foods
primarily made up of protein. These reactions in food produce a textncetaste similar to that typically
expected of conventional oven cooking rather than the bland boiled azahstd taste that microwave-only
cooking tendgo create.

In order to aid browning, sometimes an accessory browning tray is used, usaralbpsed of glass or
porcelain.lt makes food crispy oxidizing the top layer untit turns brown.[citation needed] Ordinary plastic
cookwareis unsuitable for this purpose becaugeould melt.

Frozen dinners, pies, and microwave popcorn bags often contain egasmade from thin aluminium film
in the packaging or included on a small paper tray. The metal film absocbswave energy efficiently and
consequently becomes extremely hot and radiates in the infrared, concentritngeating of oil for
popcorn or even browning surfaces of frozen foods. Heating packages or traysiountaisceptors are
designed for a single use aatke then discarded as waste.




Heating characteristics

In addition to their use in heating food, microwave ovens are widely f@dueating in industrial processes.
A microwave tunnel oven for softening plastic rods ptaextrusion.

Microwave ovens produce heat directly within the food, but despite thmmon misconception that
microwaved food cooks from the inside out, 2.45 GHz microwavegsrggpenetrate approximately 1
centimeter (0.39 in) into most foods. The inside portions of thiékeds are mainly heated by heat
conducted from the outer 1 centimeter (0.39 in).[58][59]

Uneven heating in microwaved food can be partly due to the uneven disisibof microwave energy inside
the oven, and partly due to the different rates of energy absorption in diffepants of the food. The first
problem is reduced by a stirrer, a type of fan that reflects microwave energy to diffpestst of the oven as
it rotates,or by a turntableor carousel that turns the food; turntables, however, may still &egpots, such
as the center of the oven, which receive uneven energy distributioa.|ddationof dead spots and hot
spotsin a microwave oven care mapped ouby placing a damp pieas thermal papeiin the oven.

When the water-saturated paper is subjected to the microwave radiation it becowtesniough to cause
the dye to be darkened which can provide a visual representation of the miceswvEvmnultiple layers of
paperare constructedn the oven with a sufficient distance between them a three-dimensiaregb carbe
created. Many store receiptre printedon thermal paper which allows this be easily donet home.[60]




The second problem is due to food composition and geometry, ast e addressed by the cook, by
arranging the food so that it absorbs energy evenly, and periodigeaiing and shielding any parts of the
food that overheat. In some materials with low thermal conductivitiiere dielectric constant increases
with temperature, microwave heating can cause localized thermal runawaeitertain conditions, glass
can exhibit thermal runawaiy a microwave oveto the pointof melting.[61]

Due to this phenomenon, microwave ovens set at too-high power levelereystart to cook the edges of
frozen food while the inside of the food remains frozen. Another case of unevembezn be observed in
baked goods containing berries. In these items, the berries absorb more enargthtéhdrier surrounding
bread and cannot dissipate the heat due to the low thermal condigtofithe bread. Often this results in
overheating the berries relativi® the restof the food. "Defrost" oven settings either use low power levels
or turn the power off and on repeatedly - designed to allow time for heddtd@onducted within frozen
foods from areas that absorb heat more readily to those which heat more slowiytntable-equipped
ovens, more even heating can take place by placing food off-center dartiable tray instead of exactly in
the center,asthis resultsn more even heatingf the food throughout.[62]

Thereare microwave ovensn the market that allow full-power defrosting. Thdg thisby exploiting the
properties of the electromagnetic radiation LSM modes. LSM full-power stefgpmay actually achieve
more even results than slow defrosting.[63]

Microwave heating can be deliberately uneven by design. Some microwavakkgesadnotably pies) may
include materials that contain ceramic or aluminium flakes, which areydedito absorb microwaves and
heat up, which aids in baking or crust preparation by depositing moreggradrallowly in these areas. Such
ceramic patches affixed to cardboard are positioned next to the food, antypieally smokey blue or gray
in colour, usually making them easily identifiable; the cardboardvele@cluded with Hot Pockets, which
have a silver surface on the inside, are a good example of such packagimyvawable cardboard
packaging may also contain overhead ceramic patches which functiba satne way. The technical term
for such a microwave-absorbing patista susceptor.[64]

Effectson food and nutrients

Any form of cooking diminishes overall nutrient content in fopakticularly water-soluble vitamins common
in vegetables, but the key variables are how much water is used in thengpdiaw long the food is cooked,
andat what temperature.[65][66] Nutrientare primarily lostby leaching into cooking water, which tenits




make microwave cooking effective, given the shorter cooking titmesgjuires and that the water heatdad

in the food.[65] Like other heating methods, microwaving convettsmnin B12 from an active to inactive
form; the amount of conversion depends on the temperature reached, as welkastiking time. Boiled
food reaches a maximum of 100 °C (212 °F) (the boiling point of wategjeas microwaved food can get
internally hotter than this, leading to faster breakdown of vitamin B12fiwih needed] The higher rate of
lossis partially offsetby the shorter cooking times required.[67]

Spinach retains nearly all its folate when cooked in a microwave oven; when libitess about 77%,
leaching nutrients into the cooking water.[65] Bacon cooked by micreva&en has significantly lower
levels of nitrosamines than conventionally cooked bacon.[66] Steamestaldgs tend to maintain more
nutrients when microwaved than when cooked on a stovetop.[66] Microwave blagdi3t4 times more
effective than boiled-water blanching for retaining of the water-solublarins, folate, thiamin and
riboflavin, with the exception of vitamin C, of which 29% is(ocathpared with a 16% loss with boiled-water
blanching).[68]

Safety benefits and features

All microwave ovens use a timier switch off the overat the endof the cooking time.

Microwave ovens heat food witht getting hot themselves. Taking a pot off a stove, unlasaninduction
cooktop, leaves a potentially dangerous heating element or trivetithiaiains hot for some time. Likewise,
when taking a casserole out of a conventional oven, one's arms are exposed to theveslls of the
oven. A microwave oven does not pose this problem.

Food and cookware taken out of a microwave oven are rarely much hotterlid@iC (212 °F). Cookware
used in a microwave oven is often much cooler than the food because tisveoe is transparent to
microwaves; the microwaves heat the food directly and the cookusirelirectly heatedy the food. Food
and cookware from a conventional oven, on the other hand, are the sameaeye as the rest of the
oven; a typical cooking temperature is 180 °C (356 °F). That mearmthaintional stoves and ovens can
cause more serious burns.

The lower temperature of cooking (the boiling point of water) is a siamifisafety benefit compared with
bakingin the ovenor frying, becausé eliminates the formatiomf tars and char, whichre carcinogenic.[69]
Microwave radiation also penetrates deeper than direct heat, so thafdbd is heated by its own internal




water content.In contrast, direct heat can burn the surface letthe insides still cold. Pre-heating the food
in a microwave oven before putting it into the grill or pan reducestittne needed to heat up the food and
reduces the formation of carcinogenic char. Unlike frying and bakingoweawing does not produce
acrylamide in potatoes,[70] however unlike deep-frying, it is of amiitéd effectiveness in reducing
glycoalkaloid (i.e., solanine) levels.[71] Acrylamide has been fouritier microwaved products like
popcorn.

Usein cleaning kitchen sponges

Studies have investigated the use of the microwave oven to clean non-roetafliestic sponges which have
been thoroughly wetted. A 2006 study found that microwavingd sgonges for two minutes (at 1000 watt
power) removed 99% of coliforms, E. coli and MS2 phages. Bacillus cereaswspre killed at four minutes
of microwaving.[72]

A 2017 study was less affirmative: about 60% of the germs were killed brerttening ones quickly re-
colonized the sponge.[73]

High temper
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Closed containers

Closed containers, such as eggs, can explode when heated in a microwave ovethduadreased
pressure from steam. Intact fresh egg yolks outside the shell also explode as afreapkiheating.
Insulating plastic foamsf all types generally contain closed air pockets, amenerally not recommended




for usein a microwave overgsthe air pockets explode and the foam (which tartoxicif consumed) may
melt. Not all plastics are microwave-safe, and some plastics absorb microveathesgoint that they may
become dangerously hot.

Fires

Charred popcorn burriby leaving the microwave oveaim too long

Products that are heated for too long can catch fire. Thoughdhishierent to any form of cooking, the rapid
cooking and unattended nature of the usémicrowave ovens results additional hazard

Superheating

In rare cases, water and other homogeneous liquids can superheat[74][75] when heateddrowave

oven in a container with a smooth surface. That is, the liquid reactersperature slightly above its normal
boiling point without bubbles of vapour forming inside tiguid. The boiling process can start explosively
when the liquids disturbed, suclaswhen the user takes holaf the containerto removeit from the overor
while adding solid ingredients such as powdered creamer or sugar. This can repoltaneous boiling
(nucleation) which may be violent enough to eject the boiling liduoch the container and cause severe
scalding.[76]

Metal objects

Contrary to popular assumptions, metal objects can be safely used icrawave oven, but with some
restrictions.[77][78] Any metal or conductive object placed into thierowave oven acts as an antenna to
some degree, resultinign an electric current. This causes the objextactasa heating element. This effect
varies with the object's shape and composition, &wbmetimes utilized for cooking.

Any object containing pointed metal can create an electric arc (sparks) wireowaved. This includes
cutlery, crumpled aluminium foil (though some foil used inrmiave ovens is safe, see below), twist-ties
containing metal wire, the metal wire carry-handles in oyster pails, oostli@ny metal formed into a poorly
conductive foil or thin wire, or into a pointed shape.[79] Forks are @ go@mple: the tines of the fork
respond to the electric field by producing high concentrations eteic charge at the tips. This has the
effect of exceeding the dielectric breakdown of air, about 3 megavolts peem(@%x106 V/m). The air forms
a conductive plasma, which is visible as a spark. The plasma and the¢épélsen form a conductive loop,
which may be a more effective antenna, resulting in a longer lived spark. When dggeekdown occurs
in air, some ozone and nitrogen oxidm® formed, bothof whichare unhealthyin large quantities.

A microwave oven with a metal shelf




Microwavingan individual smooth metal object without pointed ends, for exde@a spooror shallow metal
pan, usually does not produce sparking. Thick metal wire racks can toaf tfae interior design in
microwave ovens (see illustration). In a similar way, the interior wall plaithsperforating holes which
allow light and air into the oven, and allow interior-viewing thgh the oven door, are all made of
conductive metaformedin a safe shape.

A microwave oven with a metal shelf

A microwaved DVD-R disc showing the effects

of electrical discharge through its metal film

The effect of microwaving thin metal films can be seen clearly on p&airbisc or DVD (particularly the
factory pressed type). The microwaves induce electric curtiaritee metal film, which heatsp, melting the
plastic in the disc and leaving a visible pattern of concentricadidl scars. Similarly, porcelain with thin
metal films can also be destroyed or damaged by microwaving. Aluminiuma fisick enough to be used in
microwave ovens as a shield against heating parts of food items, if the hait badly warped. When
wrinkled, aluminium foil is generally unsafe in microwaves, as manipulatithre foil causes sharp bends
and gaps that invite sparking. The USDA recommends that aluminiunséailas a partial food shield in
microwave oven cooking cover no more than one quarter of a food olgedtbe carefully smoothed to
eliminatesparking hazards.[80]

Another hazards the resonance of the magnetron tube itsaffthe microwave overs run withoutan object
to absorb the radiation, a standing wave forms. The energy is reflected badkrémtetween the tube and
the cooking chamber. This may cause the tube to overload and burtHigh reflected power may also
cause magnetron arcing, possibly resulting in primary power fuse failureglthewch a causal relationship
isn't easily established. Thus, dehydrated food, or food wrapped in metal whicmdbasc, is problematic
for overload reasons, without necessarily being a fire hazard.




Certain foods sucasgrapesif properly arranged, can produem electric arc.[81] Prolonged arcing from
food carries similar riske arcing from other sourcessnoted above.

Some other objects that may conduct sparks are plastic/holographicthgnmnoses (such as Starbucks
novelty cupspr cups with metal liningf any bitof the metalis exposed, all the outer shell can burst off the
objector melt.[citation needed]

The high electrical fields generated inside a microwave oven oftebediustratedby placing a radiometer
or neon glow-bulb inside the cooking chamber, creating glowiagma inside the low-pressure bulb of the
device.

Direct microwave exposure

Further information: Microwave burn and Microwave § Effemtdealth

Direct microwave exposure is not generally possible, as microwaves emittéd bgurce in a microwave
oven are confined in the oven by the material out of which the ovennstoocted. Furthermore, ovens are
equipped with redundant safety interlocks, which remove power from the magnetithie door is opened.
This safety mechanisiarequiredby United States federal regulations.[82] Tests have shown confineafient
the microwaves in commercially available ovens to be so nearly universalrake routine testing
unnecessary.[83] According to the United States Food and Drug AdmiisisisaCenter for Devices and
Radiological Health, a U.S. Federal Standard limits the amount ofwaies that can leak from an oven
throughout its lifetime to 5 milliwatts of microwave radiation per agel centimeter at approximately 5 cm
(2 in) from the surface of the oven.[84] This is far below the exposure lerehtly considered to be
harmfulto human health.[85]

The radiation produced by a microwave oven is non-ionizing. It thexefoes not have the cancer risks
associated with ionizing radiation such as X-rays and high-energy pattmhgsterm rodent studies to
assess cancer risk have so far failed to identify any carcinogenicity from 2.45¢blzave radiation even
with chronic exposure levels (i.e. large fraction of life span) far larger tharahs are likely to encounter
from any leaking ovens.[86][87] However, with the oven door open, the radiahay cause damage by
heating. Microwave ovens are sold with a protective interlock so thedrihot be run when the door is open
or improperly latched.




Microwaves generated in microwave ovens cease to exist once the electrical powerad off. They do
not remain in the food when the power is turned off, any more than Ifgbitn an electric lamp remains in
the walls and furnishings of a room when the lamp is turned off. They dmakeé the food or the oven
radioactive. In contrast with conventional cooking, the nutritibcontent of some foods may be altered
differently, but generally in a positive way by preserving more micronusiesee above. There is no
indicationof detrimental health issues associated with microwaved food.[88]

There are, however, a few cases where people have been expms@ect microwave radiation, either from
appliance malfunction or deliberate action.[89][90] This exposure genegallyits in physical burns to the
body, as human tissue, particularly the outer fat and muscle layers, haslarsiomposition to some foods
that are typically cooked in microwave ovens and so experiences similartdeleating effects when
exposedo microwave electromagnetic radiation.

Chemical exposure
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The use of unmarked plastics for microwave cooking raises the issue of plastézzbiad into the
food,[91] or the plastics chemically reacting to microwave energy, byitproducts leaching into the
food,[92] suggesting that even plastic containers marked "microwavaldg"still leach plastiey-products
into the food.[citation needed]

Microwave-safe symbo

The plasticizers which received the most attentawa bisphenol A (BPA) and phthalates,[91][93] althoitigh
is unclear whether other plastic components present a toxicity riskeilQ#fsues include melting and
flammability. An alleged issue of release of dioxins into food has beersdiiif91] as an intentional red
herring distraction from actual safety issues.

Some current plastic containers and food wraps are specifically designed to regsibrattom
microwaves. Products may use the term "microwave safe", may carrgraw@ve symbol (three linasf




waves, one above the otheoy simply provide instructions for pregpmicrowave oven use. Amf theseis
an indication that a product is suitable for microwaving when used iardaace with the directions
provided.[94]

Uneven heating

Microwave ovens are frequently used for reheating leftover food, and bacterial conggimm may not be
repressed if the microwave oven is used improperly. If safe temperature is not redhrsechn result in
foodborne illness, as with other reheating methods. While microwave ovens camyéstcteria as well as
conventional ovens can, they cook rapidly and may not esavenly, similato fryingor grilling, leadingo

a risk of some food regions failing to reach recommended temperatures. Therefore, smgt@ediod after
cooking to allow temperatures in the food to equalize is recommended, asawétle use of a food
thermometerto verify internal temperatures.

TOP 8 USES OF MICROWAVE OVEN
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range.We have everything you nedgd complete a mini makeover full kitchen renovatia, under the one
roof and from the one online storéeven the lastest rangef tending tiles!

SHOP FOR PRODUCTS

I }uo Viy&withoutmy microwave oven. While a microwaigby no meansn essential home appliance,
it sure does make life a lot easieam | right?Of course, | am. And,[ inot the only one who thinks so.
Canstar Blue research conducted in 2013 shows that 96% of Australian halssewol at least one
microwave!
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then C} u [MAssing oubn a very handy and useful home appliance.

Today, I will list the top 8 used a microwave oven. Hopefully, after reading through this p&s},u[ 0 o
consider upgradingr getting a new microwave oven.

1. Reheating food

The number one use of a microwave oven by far is to reheat food. A micrawawds very efficient at
reheating food, retains essential nutrients andl « v [8ake food soggyn fact, microwaves work great
reheating just about any kinof food.

2. Cooking

While most people usually consider their cooktops and stoves for cookdng;an actually cook a lot of
foodsinyou@®E u] E}A A }A veX Dpos3](pv 8]}v o u] E}A A AAlye (7 W ZBSY
Discount Home Centre, can be used for baking, grilling, roasting hiohgndoiling and steaming food items.
The versatilityof a microwave oven allows yao do all this without needing separate kitchen appliances.

3. Disinfect kitchen items
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You probably } v [&how it,but microwave ovens can hetp disinfect kitchen items sudmsplastic cutting
boards and sponges. Just soak your sponges and cutting boards in somnguége@nd heat them in a
microwave for a minute. This will both disinfectwellasdeodorize your kitchen items.

4. Making citrus fruits juicier

Another great thing you catlo with a microwave oveisto make citrus fruits juicier. So, the next time you
s | o ujv }E }E vP }us }( ClHE E (E]P & DEBIAWS §A] (G ]3¢}
seconds, andC } ply@ableto squeeze out a lot more juice!

5. Heating beauty products

Certain beauty products feel much better on the skin simply if treyheated up before application. While
warming up beauty products can be inconvenient otherwise, a microwave oa&rsithings much simpler
and less messy. You can use a microwave to heat up facial masks, batldibaing packs and reheat gel

packs easily and safely.

6. Roasting garlic

IC CYRIE  (}} 1 U SZ v v} }us Clu o}A (E}NRE P-ZEoX tR]a WE} }+S]VF
garlic takes about 45 minutes, you can do it in 8 minutes usimicrowave. Just season your garlic bulb,
coverit with plastic wrap, roast and C } . [d&ne!

7. De-crystallising honey

Have you ever struggled with honey that has solidified? | used toluntihed to Google and found that a
microwaveisanideal solution whelit comedo de-crystallising honey. Just grab ygarof solidified honey,
open thelid and microwavét for about a minute.z } u [ne'eer haveo throw away honey again!

8. Proofing yeast
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Proofing yeast normally takes over an hour, but you can dalifiminutes using a microwave oven.
Howeverto do this, } v [jast set your microwavio 15 minutes. Instead, set your microwat@3 minutes
and then allow the dough to stand for 3 minutes. Then, heat it afyai more minutes but let it rest for 6
minutes. This will doublthe bulkof your dough.

Conclusion:

A microwave oven is a very versatile kitchen appliance that offers a whole rangesofMlicrowave ovens
canbe usedto reheat and cook food, disinfect kitchen items, make citrus fruitggjyibeat beauty products,
roast garlic andle-crystallising honey.

And, whenit comego finding the best microwave oveirsPerth, lookno further thanusat Z } « « Discount
,Hu VEE X tZ §Z €& C}Iu[E o0}}I]vP 8§} p% P& ClpE & EE it | E )
model,or C } p[iBhe4%who }v[S o @Gwn @e,C } pfiedgust what you needt our store.
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What is an Electric
Water Heater? =
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The electric heaters usedto heatup water are called electric water heater. It is of

three (3) types i.e.

1. :

2. ,

3. ;
Normal Plate Heater
It is used for heating a small amount of water, such as water for shaving etc. Its
construction is very simple. It consists of two round shaped nickel plate s
separatedby a gapof 2 mm with an insulator.

Precautions about Normal Plate Heater



https://www.electrical4u.com/electric-water-heater/#normal_plate_heater
https://www.electrical4u.com/electric-water-heater/#immersion_heater
https://www.electrical4u.com/electric-water-heater/#geyser_heater

1. This type of heateris very dangerous. While using this heater one should
always keep on watching that it does not come into contact with any
metallic substance.

2. Do never try to immerse your finger in the water to check the warmnessof
the water.

Immersion Water Heater

The electric heater which is immersed in water for heating the water is called
Immersion Heater . In market from 250 watt to 2.0 kilo watt immersion heaters
are available. The body is made of metallic substance, and the heating elemenis
made of copper which is installed inside a capillary tube. The tube is found in

or Coil shape. The capillary tube is filled with magnesium oxide whic h works as
insulator. Both the end of the tube is sealed. The supply connection isgiven
through 3 pin socket and plug.

Immersion
Heater

Fault and its Causes of Immersion Heater

Fault Cause

1. The fuse, element or conductmirthe immersion heatdis

1. The rodof Immersion heater does not g¢ disconnect or dislocatld.

heated. 2. There may be non suppty A.C. in the socket.
2. The rodof Immersion heater does not g¢g 1. Due to leakage in immersion  rqg .
heated but gives shock. 2. Dueto disconnectiomf naturalor earth line.

1. Excessive flow of curre .
2. The wire or mica mape broken and touched witht |e
metallic body.

3. The heating elemenf the immersion rod
gets frequently burn.




Precautions about Immersion Heater

1.
2.
3.

Without immersing the water heater in water, supply cannot be given.
One should not touch the immersion rod when supply is ON.

Before removing the immersion rod from water it should be disconnect
from the plug socket.

The water filled bucket should not be touched while the supply is ON.
Except water no other liquid substance should be heated by immersion
heater.

Geyser Heater

The basic principle water geyser is not very complex one. It is simple. Here
electric heating elementis used to heatup the water stored in a storage tank. The
only difference from normal immersion type water heater, that it can
automatically control the temperature the water by controlling the operating
period of the heating elements associated with the geyser which cannot be
possible in normal immersion type water heater.

Geyser heater is used for large quantity of water. Generally, from 20 Itr to 90 Itr
capacity geysers are found in the market. In the storage tank, one or two heaters
are fixed. For supplying of cold or hot water, specific pipe lines are fitted with the
storage tank. That means there are inlet cold water and outlet hot water pipe. To
control the flow of water, a valve is installed in the pipeline. To con trol the heat
one thermostat switch is there. The switch gets automatically OFF to avoid
misuse of heat. The entire body of the geyser is insulted. When the geyser storage
tank is filled up, the water starts flowing through an overflow pipe, an d then the
inlet valve gets automatically OFF. An anode rod made of aluminum or
magnesium is screwed in the storage tank to reduce corrosion of metal body and
metal parts of the water storage and supply system. This is because the metal &
anode rod is more sensitive to corrosive reactions than the metal d the body
structure of the system. Body of the storage tank is generally made of steel. As
aluminum or magnesium is corroded faster, it makes the water soften before it
can corrode the steel.




Water Outlet

Aluminum/Magnesium Rod

Overflow Pipe
~a

Water \nlet
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Price of electric hot water tanks

The electric hot water tank, often called 3H O H mtét LKFH D WhiddUbeenthe standard solution for
domestic hot water production until the mid-2010s. New theragallationsnow condemn this

domestic hot water mode for new houses becalit electricity consumption.

Thereforejt is reserved for the replacement markehe existing and renovation, for which it is still
authorized.

Electric hot water tank: operating principle

An electric immersion heater heats the water in a watertight tankeciahto the hot water circuit. A
thermostat switches off the resistance at the maximum temperatureitoiees it on again at the low
temperature.

The openingf a tap has 2 immediate effects the tank:

t drawinghot water from the upper paof the tank (area with the highest temperature, because
lighter, hot water rises;

tfilling in the lower part (where the heating resistasdecated) until the pressures are equalized.

Note: the electrichof water tank is an absolute domestic hot water accumulator, allowing the heating

and storage of water during off-peak periods when electricitheésper. It then restores it throughout
the day.



https://www.plumbers-services.net/2020/11/27/hot-water-tank-how-does-it-work/

Composition of the electric hot water tank

Autonomous, eadlp install, requirindittle maintenance, the ta&composed of:
tanenameledr stainless steel tank;
ta layerof insulation, often in polyurethane foam;
ta lacquered protective body (jacket);
tanelectrical resistance;
ta thermostato regulate the water temperature;
ta cold water inlet;
ta hot water outlet;
ta hydraulic safety group;
t possiblyananti-electrolysis anode.

Goodto know: electric water heaters are available for vertardiorizontal installationhungon the
wall, onthe ceilingor a base, on the floor.

Electric hot water tank: 2 types of resistances




1. Electric hot water tank with armored resistance

The armored resistance, also called3*L P P H U WHRIQWHIWW K H U P R SIGHDAMW WRDt e Fublal
heating elementf the entry-level electric hot water tank.

Better adapted to regions where the wet@ot very hard, the stainless steel sheath covetirsgn
direct contact with the water, which giviesnaximum heating power.

Unfortunately, this quality doew®t last very longasthe heating surface quickly becomes cedevith a
thick layer of scale that seriously compromises temperature exchanges. Every day that fEsses, i
longer to heat the water, and the amanftitot water available decreases. Energy costs increase in the
same proportion.

As an additional inconvenience, the heating phesebe accompaniedy rattling, bubbling, and other
noises that are quickly disturbing.

Goodto know: onesolutionis to descale the heating element regularly. Thtsne-consuming and
costly maintenancesyou must emptyhtetank before disassembly. The same inconvenience
encountered when replacing the resistance.

2. Electric hot water tank with soapstone resistance

The steatite resistance is a refract@yacotia heating elementt is notin direct contact with the water
but inserted in a dry and watertight cylindrical sleeve, welded to the wall of thettalakger exchange
surface allows for faster heating.

The tankis equipped withan erodible anti-corrosion magnesium anode. This anode has a lifepan
between 3 and 5 years, dependimghe aggressivenes$the water.

This assembly eliminates definitively:
tthe obligatiorto empty the tanko interveneonthe resistance;
tthe risksof corrosionin caseof acidor aggressive water;
tthe risksof corrosion in casef acidicor aggressive water; the noigeoperation.

It reduces the ris&f deterioratiordueto scaling.

Super protection for ACI, AEP, and HPC water heaters



https://en.wikipedia.org/wiki/Terracotta

3$&, " 3$(3 ~ DQG é+ade ndinds for high-end soapstone water heaters with advanced
insulation and a titanium (or mixed titanium/magnesium) ancalgyled with a current generator.

This device protects against corrosion and dramatically reduces scaingesigned to extend the life
of the tank significantly.

Note: this type of electritiot water tank also benefits from reinforced insulation.
Electric hot water tank: their evolution

To meet the standardsforce ando come, the manufacturers have evolietheirtechniqueof
domestic hot water production.

The tanks operaien the same principlbut with dual-energy. The electric resistance has become a
complementary energy sourtterenewable energy, usedthe routine.

The primary sourcef caloriesnow comesrom
tanair/water heat pump for thermodynamic water heaters;

t solar panels for electro-solar water heaters.




UNIT 3
XEROX MECHINE

Photocopying Machine-- It's science and working principle

A Xerox Photocopier 2010

A photocopier (also known as a copier or copy machinéy a machine that makes paper copies
of documents and other visual images quickly and cheaply. Most cumé photocopiers use a
technology called xerography, a dry process that uses electrostatitazges on a light-sensitive
photoreceptor to first attract and then transfer toner particles (a powder) onto paper in the
form of an image. Heat, pressure or a combination of both is thensed to fuse the toner onto
the paper. (Copiers can also use other technologies such as jetk but xerography is standard

for office copying.)

Photocopying is widely used in the business, education, and governmsettors. While there
have been predictions that photocopiers will eventually become obs@eais information
workers increase their use of digital document creation, storage ardistribution, and rely less
on distributing actual pieces of paper we still see an increasing damd in the market cap for
photocopiers, modifications in design and efficiency are still on going to makt more user

friendly and also to meet the Health Safety Standards.

Although this machineisin wide spread use, not everyone understands the science behingl it
this article aims to resolve this challenge as it guides the readiara systematic format to the

workable principles and schematics of the PHOTOCOPYING machine.

What is PHOTOCOPYINGand whois the INVENTOR of the machine?

x Photocopying is the process of photographically reprasiyi@ document of text,
illustrations,or other graphic matter. The most common photocopying methsdditoday
is called xerography (from the Greek words for "dry" and tiwgi").



https://upload.wikimedia.org/wikipedia/commons/e/ef/Fuji_Xerox_Document_Centre_505_and_Taiwan_Xerox_Walk-In_120D_at_ROC_National_Central_Library_20101211.jpg

x Xerography was invented by American physicist Chester F. €&tB06t1968) in 1938.
After earning his physics degree from the Californiatuntst of Technologyn 1930, Carlson
accepted a job working for the P.R. Mallory Company, an electrbogisess in New York.
Working in the patent department, Carlson was frustrated bydtifculty of obtaining
copiesof patent drawings and specificatiortde decidedto use his time away from wotk
find a solution to the problem.

Focusing on the concept of electrostatics, Carlsont $penyears before succeeding in production

his first "dry-copy."In 1940, Carlson obtained the fitmany patents for his xerographic process.

Carlson's first automated copier



https://www.wired.com/2008/10/oct-22-1938-xerox-this-2/

The Science behindt

x The process of photocopyingThe mechanicef photocopyings basednthe principleof
photoconductivity (when certain substances allow anrgeairrent to flow through them
when light is applied). For example, when light is abstbtihesome of the electrons
(particles that have a negative charge) that make up weléainonmetallic chemical
element that is used in the photocopying process), theaisaire able to pass from one
atomto another when voltage applied. When the light source is taken away, therelest

lose their mobilityor ability to move.

x Basic operational conceptThe process was originally called electrophotography. Its based

on two natural phenomena: that materials of oppos#etratal charges attract and that some

materials become better conductors of electricity whgrosed to light. Carlson invented a
six-step process to transfer an image from one surfag®tbex using these phenomena.
First, a photoconductive surface is given a positive etedttharge. The photoconductive
surface is then exposed to the image of a document. Betfaugluminated sections (the
non-image areas) become more conductive, the charge thssipaéhe exposed areas.
Negatively charged powder spread over the surface adheveghtelectrostatic attractido
the positively charged image areas. A piece of papeaéeglover the powder image and
then given a positive charge. The negatively charged pasvdéracted to the paper as it is
separated from the photoconductor. Finally, heat fuses the pawaige to the paper,

producing a copgf the original image.

Carlsons first image, produced on October 22, 1938, was cwititedegatively charged yellowish

moss spores (lycopodium) on a sulfur-coated zinc pietiehiad been positively charged by rubbing

it with a handkerchief. Todays copiers and printers haveraténl and refined all the steps, moving

paper at speeds of more than 250 feet a minute, digitallyrgeatd exposing images, and

producing images a rainbow of colors.




Basic terminologiesto be acquainted with....

Electrostatics: Relatingto painting with a spray that utilizes electrically aeal particles to ensure a

complete coating.

Toner: A material that carrieanelectrical charge opposite thatof a photoconducting surface that

is addedo that surfacen a copy machine.

photocopier toner container

Xerography: is a unique process that depends on chemical, electricdiameal and software
know-how. The rapid and economical digital printing preaeasily produces either one print or
hundreds of identical prints in black and white or coloor&limportantly, the capability of page-
page variable imaging with xerography enables on-demand proftogmplete documents such as
brochures and books. Such on-demand printing can saveréiduge cost, and eliminate document

obsolescence, overruns and warehousing.



https://upload.wikimedia.org/wikipedia/commons/3/32/Toner-container-black-0a.jpg

Schematic guide on how the process works today:

Charge: Inside every copier and laser priniger light-sensitive surface called a photoreceptor. It
consists of a thin layer of photoconductive materia ihapplied to a flexible belt or drum. The
photoreceptor is insulating in the dark, but becomes comguetien it is exposed to light. It is
charged in the dark by applying a high DC voltage to adjacens,witgich produces an intense
electric field near the wires that causes the aiemdédo ionize. lonsof the same polaritggsthe

voltageonthe wires deposibnthe photoreceptor's surface, creating an electric figtasadt.

Expose:In a digital copier or printer, the image is exposadhe photoreceptor with a scanning

modulated laser or a light-emitting-diode image baoltler analog copiers, reflected light from an
illuminated image is projected onto the photoreceptor. Iretase, the areas of the photoreceptor
exposedo light are selectively discharged, causing a reduatione electric field. The darker areas

retain their charge.

Develop: Pigmented powder used to develop the image is called tonenr. famieles made of
colorant and plastic resin have precisely controlledtsdstatic properties and range from about five
to 10 micrometers in diameter. They are mixed with andgeltiby magnetized carrier beads that
transport them to the development zone. The partickestarged by the phenomenon of
triboelectricity (often referred to as static eleityi). The electric field associated with the charge
pattern of the image on the photoreceptor exerts an ekaticdsrce on the charged toner, which
adheres to the image. A color document is formed by &epmvith four separate xerographic units
that create and develop separate cyan, magenta, yilbWwlack images. The superpositidthese

powder images produces full-color documents.

Transfer: The powder images transferred from the photoreceptor onto paper by bringingaper
in contact with the toner and then applying a charge wikdrippopposite to that of the toner. The
charge must be strong enough to overcome the powders adteetfierphotoreceptor. A second

precisely controlled charge releases the paper, notaioorg the image, from the photoreceptor.




Fuse In the fusing process, the toner comprising the image iedahd bonded to the paper. This
is accomplished by passing the paper through agpaailers. A heated roll melts the toner, whish

fusedto the paper with the aid of pressure from the second roll.

Clean: Toner transfer from the photoreceptor to the paper is not I@ergeefficient, and residual
toner musberemoved from the photoreceptor before the next prinecydbst medium- and high-

speed copiers and printers accomplish this with a ngtétiush cleaner.

HAZOP ANALYSIS

Exposure to ultraviolet light is a concern. In the eddys of photocopiers, the sensitizing light
source was filtered green to match the optimal sensitVithe photoconductive surface. This
filtering conveniently removed all ultraviolet. Currentéyvariety of light sources are used. As glass
transmits ultraviolet rays between 325 and 400 nanometgrigrsavith ultraviolet-producing lights

suchasfluorescent, tungsten halogen, or xenon flash, exposedsto some ultraviolet.[

Concerns about emissions from photocopy machines haveekpesssed by sonie connection

with the useof selenium and emissions of ozone and fumes from heated ton

Conclusion: As stated above, the photocopying machine is versatile prmbéefficient machine
for the replication of our data, little brief and comcisiowledge of it's working principles is this
essentiato it's daily userssit enables them relate with the machine even betteglilagmroducing
continual optimal results that will prove in the longitobe economically viable. From the above
HAZOP analysis, safety should be considered are Protectasunes placed in condition of long

term usagef the machines.
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1. Which of the following is a synonym for loss factor of food?

a) Loss tangent

b) Dielectric loss

c) Loss tangent & Dielectric loss
d) Noneof the mentioned

2. Which of the following is true about loss factor of food?

a) It is desirable qualityf food

b) It is the abilityof foodto absorb waves
c) It isrepresented byM

d) All of the mentioned

3.Penetration depth of food referso the depth inside the food inside which the heat generation
drops to 37%. C )

a) True

b) False




4. Any food item shouldbe subjectedto micro frequencies such that, the dielectric constans
and loss factotis ()

5.The microwave oven was inventedly an American engineer named as

Sir Percy Spencer

Dr Raymond Lemieux
Sir Peter Williamson
Sir Enrico Fermi

ooOwp

6. Statement 1: Microwave heating helps save electricity.
Statement 2: The quality of productin microwave heatingis good hence rejections are lesser.

C )

a) True, False
b) True, True
c) False, False
d) False, True

07. Although microwave heating carbe used for drying of food containing uneven water
content,it LV LdbQeffaWcertain food products like garlic. Why?

« )
a) No pasteurization
b) Essential oils being stripped off
¢) Noneof the mentioned
d) No pasteurization & Essential oils being stripped off
8.Microwave heatingis good for puffed products. Why? ( )

a) The rateof heat transfeis less than the ratd moisture loss

b) The heat transfdan these food items takes plas®fast that insteadf shrinkingof the food items
dueto loss of moisture content, they stay intact and henéfed

¢) Noneof the mentioned

d) All of the mentioned




9. Which of the following is NOT a part of the microwave heating system?

a) Magnetron

b) Anode

c¢) Cathode

d) Noneof the mentioned

10.Working Principle of Microwave oven




10.
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2} Loss tangent

b) Dislectric loss € Loty tangent & Dielecwic loss d) Nont of the mentioned

1, Which of the following |s trae about loss factor of fuod?

(D)

) It is desirable quulity of food b) I is the ability of food to absorh waves
cihs repfupa«l by E dy Al ol the mentioned

3_penetration depth of food refer o the depth inside the food imvide which the heat u;‘mﬂou
(K

drups to 37%.
a) True

.
b) False U

4. Any food ltem should be subjected 10 miceo froquencics such that, the distectric constant i

and loss

e MT: A e
S The MICrOWAVe OvEn W3 vented by an Anterican eagineer named 8% ( A

A. Sir Percy Spencer  B) })‘R.mnond Lemieux ) Sir Peter Willigmson D)Sir Enrico Fermi
€

6. Statement 13

Microwave beating helps save eleetricity,

)

Sratement 1: The quality of product in microwave beating Is good hence rejections ure lesser.

#) True, Fabse b) True, True ¢) False, False &) False, Troe
7. Although microwave heating can be used for drving of food containing aneven water content, it
hkl'ldoubrcerw:(oodwodmuhgadk.“‘l!? ( D)
a) No pasteurization 1) Essential oils being stripped off ¢) None of the mentioned
4} No pastearization & Essential oils being sripped off
8. Microwave heating is good for puffed products. Why? (%)
n)'fh:uwdheﬂmsfﬂh\asmmﬂkmofmoimh& .
b) Thhe heat traneer in these food mems akey phoewfmthm instensd of shriking of the food items due
mkmofm]sfucmmm) slly‘ml&-'tundhcmepuffcd

¢} Nang of the

mentioned 4y All of the mentonsd

9. Which of the followiog is NOT a part of the microwilve hesting system? (D'

al

10 Working Principle of Microwave oven

b) Ande  €) Cathode d) None of the mentioned
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Student Name Roll No Class

1. Which devices is necessarily required for automatic temperature control in a
furnace? ( )

A) Thermostat

B) Thermo couple

C) Auto-transformer

D) Heating elements of variable resistance material

2. Forradiant heating around 2250 degree Celsius, the heating elements are m ade of
«C )
Copper alloy
Carbon
A Tungsten alloy
B. Stainless steel alloy
3. Which of the following is an advantages of eddy current heating?

A) The amount of heat generated can  be controlled accurately
B) Heat at very highratecan  be generated

C) The area of the surface over which heat is produced

can be accurately controlled

D) All of the above

4. The electrode of adirectarc furnace is made of ( )
. Tungsten

A. Graphite

B. Silver

C. Copper

Ul



5. Direct arc furnaces have which of the following power factors?

A) Unity

B) Low, lagging

C) Low, leading

D) Any of the above

6. In direct arc furnace, which of the following has high value?
. Current

A. Voltage

B. Power factor

C. All of the above

7. Induction heating takes place in which of the following?

Insulating materials

A Conducting materials which are magnetic
B. Conducting materials which are non-magnetic
C. Conducting materials which may or may not be magnetic
8. For heating element high resistivity material is chosen to
. Reduce the length  of heating element
A. Increase the life of the heating element
B. Reduce the effect  of oxidation
C. Produce large amount  of heat
9. In resistance heating highest working temperature is obtained

from heating elements made  of

10. In theindirect resistance heating method, maximum

heat-transfer takes place by
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2
3
4
5.
6
7
8
9. Silicon carbide
10. Radiation
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student Name B. AEN 0 MMM‘I vo. 2008 Class I MPCS.

1.mmnmm¢mnmmmnwrmwr (6)

A) Thermastat B) Thermo coupie €) Auto-tramssormer
o)mommmuum:mm

. *
2 For radiant heating around momo-mmmmm“mnad ey .
A) Copoer allay 1} Carbon CITungsten alloy DiStamiess stesd alloy

3.Which of the following is Mdmwmv (D)
A) The amount of heat ated can e controSed acturataly
I)Mnmw:mmum
C)m-mmw;ummmdm.’mm can be accurately controlled
D) Al of tha above g

a.The slectrode of a direct arc furnace is made of (R)

A) Tungsten B)Graphite CiSiver  D)Copper

sowmmmm-hmummmmmr %
)
A) Unity ®) Low, ingging ) Low, lending D) Any of the sbove -

mm-«m‘mammommumr tH)
i) Currant  BVoitage C)Power fector D)AN of the abave
7 tnductibn heating takes place in which of the following? (D)

A) Insulatimg matsnials  B)Conducting matrrials which sre magnetic A

(o) Comwwmmmmnm-mmx O)Cme\cmdethwumvmtbo
magnet

mnmmmwmmumu (A

A) Reduce the length of hating shemant Blncreass the life of the heating‘elament
() Raduce the effect of cxication 1) Produce lnge amournt of heat




9.1n resistance heating highest working temperature Is obtained

from heating elements made of aslicon canbide

10.1n the indirect resistance heating method, maximum

heat-transfer takes place by_gg.d_ﬂﬂm,
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VALUE ADDED COURSE ON l'_'-_‘—_ /
ORINCIPLE AND WORKING OF XEROX MACHINE, WATER HEATER, AND ot .
MICRO OVEN i L____ 4
Test-

Dt: 23/09/2019 max marks:10

Time :9.00 to9.30am .

student Name B . Sirfsha potNe. 200 Class 7T MEY'S .

1.mmummmwwmm.mw (Cy ¥

A) Thermostat B) Thermo coupte C) Autttransformer
D) Heating elemants of vanabie (esiitance materisl

.
2.For radiant heating around mdmcdllnn..-mm-nnuhd (C?
A) Copper allgy B} Carbon mvmmmsammmmy

]

3. Which of the following is advantages of eddy current heating? tD)
A) The amount of Mmbemm-umrm
O)ﬂe&ntmmqhmcmbom
C)memdmwffaw-h'chmuumwuwuﬂhucmlymmmﬂ
D) Al of tha shove

4.The eloctrode of & direct arc furnace ls mada of B
A) Tungsten B)Graghite C)Siver  D)Copper
s.ummmmmammmmv
A) Unity 8) Low, lagging €) Low, le=ding D)Mvdmow(ne)
6.1n direct arc furnade, which of the following has high value? tA
A) Current B)VoRage ClPower factar 0)il of the above
7 Induition heating takes place in which of the following? (O
A) Insitating matanals bxonm»mhwﬂchmml:
Q cmmmhhwhmmmn-wmuc OWWMMwmmM
a.For heating elemant high resistivity matarial is chosen to (A :
Al Reduce the length: of heating esmant 8)Increase the life of the heating elsment

<) Reduce the affect of axdition D) Procduce large amount of heat




9.1In resistance heating highest working temperatura Is obtalned

from heating elements made of ﬁmmn_mb;de_

10.In the indirect resistance heating method, maximum

heat-transfer takes place by_Radiat{on.




SIR C R REDDY COLLEGE FOR WOMEN

(Affiliated to Adikavi Nannaya University, Rajamahendravaram)
Vatluru(post), Pedapadu mandal, West Godhavari Dist(AP)

Dt 29-10-2019

NOTICE TO STUDENTS

This is to inform that ,department of physics is going to

conduct - test-3 on 04-11-2019,8.30 to 9.00 am for value added
course on “PRINCIPLE AND WORKING XEROX MACHINE, WATER
HEATER AND MICRO OVEN"for Il B.Sc students.

s A
‘I‘\\) o?} (¥ ) ‘l
Principatea
3ir C.R.R. College for Waomen
ELURU

/




SIR C R REDDY COLIHEu®/OMEN

PHYSICS DEPARTMENT

VALUE ADDEDOURSEN
PRINCIPLE AND WORKDEXEROXMACHINE,

WATER HEATER, AND MICRO OVEN

Test-3

Dt: 04/11/2019

Time :9.00t09.30am

1.who invented the xerox machine ?

A)Wilhelm Conra

B)Carl Wihelm Scheele
C)Chester Carlson

D) William Harvey; ans c

. What is the principle of a Xerox machine?
A)electricity and photoconductivity
B)photo voltaic effect
C)magnetic effect
D)photo electricity

3.What is the use of Xerox machine

4 . Xerox machine works on

A) Magnetic image-making
B) Electrostatic image-making
C) Electromagnetic image-making

D) Thermal image-making

max marks:10




5. Size of an A4 paper is
A).212%x299mm
B).210x297mm
C).220x480mm
D).230%x297mm

6. When were Xerox machines used?
A)1940
B)1939
C) 1959
D)1969

7.What are the parts of Xerox machine?
A)Registration Roller
B) Exposure Lamp
C)Photoconductive Drum, Toner Unit
D)AIl of the above

8. What is Xerox machine called

9. What does Xerox stand for

10. What is Micro Xerox

()

(

(

)

)




SIR CR REDDY COLIKE##®/OMEN,ELURU

VALUE ADDED COURBE

PRINCIPLE AND WORKDEXEROX MACHINE , WATER HEATER AND MICRO
OVEN

Test-3 (Answers key )

1.C
2. A
3. Makes copie®f documents
4. B
5.B
6. C
7.D
8. Photo copier
9. Dry writing
10.A text canbe reducedto a certain volume by phot@opy machines




SIR CR REDDY COLLEGE FOR WOMEN
PHYSICS DEPARTMENT
VALUE ADDED COURSE ON |

PRINCIPLE AND WORKING OF XEROX MACHINE,
WATER HEATER AND MICROVEN

ctudent namem:Siva goil Test:3 | an Mpes
Dt:04/11/2019 pamath? 0 #0F0 e aietD
Time :9.00 t09.302m
L who Invented the xerox machine ? (<)
A) Wilhelm Conta  B) Carl Wihelm Schesle
C) Cheates r_n.r‘:on D) William Marvey
2. What Is the principle of a Xerox machine? (h)
A sieztnety and pnotooonou::uv«y ¢ 8} photo voltaic chect
) mugnetic «ffece 0) photo electrciy
3.What is the use of Xerox(achine_trated (ofiel of datumenty
a4 .-\Xemxmnehlne{orhon (3) 3
A) Magnetic image-makmg B) Elpctrostalic image-making -
Ci Hectrompgnetic image-making D) Thermal image-making
5.51z¢ of an A4 paper is (8)
Al 2rae2qgmm B).2io=2gymm C)azo=480min D)23o=agrmm
6. When were Xerox machines used? (C)
A0 B)1939 C) 1959 D)1969
7. What are the parts of Xerox machine? (D)

AReg=manon Rolier  BlExposura Lamp  C)Photocanductive Drum | Tener Unit  DJAI of the above
8.What is Xerox machine called __ Photo coplex -
8. What does Xerox stand for __ OY4 avilivg

10.What is Micro Xerox A texd tombe veduted +v o tedtoun volume L
Photo L°P5 mochinet.




SIR CR REDDY COLLEGE FOR WOMEN

PHYSICS DEPARTMENT
VALUE ADDED COURSE ON ’_—
PRINCIPLE AND WORKING OF XEROX MACHINE, .‘—‘%
WATER HEATER AND MICROVEN e
student name MNaganjanf, r.\'l;_e-sﬁm class T MPey

Dt;04/11/2019 max marks:10
Time :9,00 ta9.30am
1. who Invented the xerox machine ? (&)

Al Withelm Conra  B) Card Wiheim Schesle

C) Chester Carlson  O) William Marvey

2. What is the principle of a Xerox machine? ( '9)
A} esscineity and pfuwondwh’my 81 photo voltac effect '
) magnetic effect 0} phato electricity
3.What is the use of Xerox f'v“ehlm _am_t_nm_cﬁ Aogarent’
4 AXerox machine whrks on (&)
A} Magnetic Image-making . B) Electrostatic image-making .
C) Electromsegnetic image-makitg D) Thermal image-mnking
5.Size of an A4 puper is %)
Al 212 =29gmm B)210x297mm  C).220%480mm D1230%297mm
6. When were Xerox machines used? (L)
Aytoe0  BY1938 C) 1859 D)1968
7. What ara the parts of Xerox machine? D)

AlRegistration Rolier  B)Exposure Lamp  C)Pnotoconductive Drum | Toner Und  DIAIl of the abave
8.What is Xerox machine called

9. What does Xerox stand for I)nd Lrei-i na» -

10.What is Micro Xerox




VALUE ADDED COURSE On

AW E | varjdaMmrkingof Microoven,
ElectricWater heater & Xerox machine

Marks Register

hY

Bote h- q
SIR CR REDDY COLLEGE FOR WOMEN,ELURU -
DEPATRMENT OF PHYSICS .
MARKS LIST ,
VALUE ADDED COURSE HFc
SNo | Roll No NAME OF THE STUDENT TEST-1 | TEST-2 | TEST-3| TOTAL
1171001 |AKKINENI KEERTHANA 9 9 € | D¢
20171002  |ANNARAPU KALYANI e i | i | 2y
3{171003  |BILLA GNAPIKA & & 2 19
41171004 |BONGU SIRISHA RUKMINI ) b S 1lis
5171005 |CHEPURI SREEJA b 2 5, 2|
6171006 ICHINTA SAILAJA ) 1o 5 | 39
71171007  |DUGGIRALA SARASWATHI 9 & £ |23
8171008  |EEPURI RAMA TULASI S 9 9 2Y
9171009  |GANTA DEEPTI MANASA & B q 2 Y
10/171011  |KOKA SRIDEVI & 2, 2 2=
11{171012  |KORUKONDA DIVYA b 3 7 27
12(171013  |KORUKONDA JYOTHI MOUNIKA " o Q 24 |.
13171014  |KOTHAPALLI RAMYA q 1 q % e |
14[171015  |LINGAGIRI NEELA VISWA DEVI 3 a 7 12y
15171016 |LINGALA RAMYA & 7 9 lay
16[171017  |MAMUDURI BHAVANA 1 a 9 92
171018  |MANDRAJULA S VENKATA SR e
17 LAKSHIMI PRASANNA b 5 19
18/1171019  [MAREEDU SOWJANYA 2 7 9 P
190171020  IMARRIVADA MEGHANA 7 s 2 20
171021 MULAKALA KRISHNA PRASANNA
20 9 e (9 24
S}Trpﬁ‘*’ @ cx 'ﬁ'\g Hebd
<

R-2= =t g




21171022 MULLAPUDI CHITTI 9 ¥ “7 2y
22(171023 _ |PAREPALLI SAILAJA 6 1 9 g |
23|171024 _ |TAKKALLAPATI HIMABINDU 1 9 8 2y
24]171025  [VANKAYALA ANJALI DEVI 1 = i 24
25[171026 _ |YALAMARTHI MANASA VEENA G = - |18
26[171027 _ |ADDANK!I RESHMA s | & £ 2.2
27171028 |ANAGANI NAGA JYOTHI q 1 e
28171029 |APPIKATLA RAMYA & b 1 12 |
AGADDA KANAKA LAKSHM|
) 171030 ATTRAGA KANAKA LA 6 ﬁ _’ 29
40 171055 BASSA VENAKATA SAI LAKSHMI q q c., 27
5 171056  |GORRELA LEELA NAGA LAVANYA 2 q 1o 29
32171057 |[JALLURU LAVANYA DURGA 10 9 & |99
331171058 |JAMPINA RAMYA q 10 1 2 b |
34171061 |KANCHUPALLI KOORMAM 9 a 6 | 22
35{171062 __ |KAPPA VIMALABINDU ) Cwm [& |
36/171063  |KARRI RAMADEVI 6 e L 19
37|171064 KASAGANI RAJANI 1 b 5 | 20 .
38/171065  [KATTA TULASI b 11 8 |21
39(171067 KATURI JAYANTHI ‘} & 5 22
40]171068 _ |KOLUSU RAMA DEVI o & 9 2-Y
41/171070 KOWIU MEENAKSHI 8 9 S O ame
421171071 |KOLUKULA MAINA -7 f=3 9 2y
43|171073  [LAVUDU SRI HARIKA L 2 a 21
171074  |MAKARA NAGA SAI SURYA
44 PRASANNA 9 = 7 2y
45/171075 _ |MANTHINI GAYATHRI 9 £ = 2y
46[171076 _ |MARAGANI VIJAYA LAKSHMI 2 9 73 24
47{1171077 __ |MATTHE MANISHA 9 10 q 2%
481171078  |MOHAMMAD ASMA BEGUM Lo & e 277
171079  |MORLA VEERA VENKATA g
49 SANDHYA é g8.19 25
50{171081  |MUNGARA SARADHA DEVI 9 ;. e 2y
171082  |NAKKA VENKATA PADMAVATHI 2
2 1D 9 | | 29
52171083  |NARADALA YUVA TEJASRI & | -S* 4 171
53|  171085|NEELAM SAILAJA -~ o— | 9 24y

Siztﬂfu”e\o‘% the ﬂq&

ke a=—=t g
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SIR C R REDDY COLLEGE FOR WOMEN,ELURU
DEPATRMENT OF PHYSICS
MARKS LIST Mpe
VALUE ADDED COURSE
SNo  |Roll No  [Name of the Student TEST-1 [TEST-2 TEST-3 TOTAL
i 172001  |ABBURI SRAVANTHI q e q 2y
Amoon ARAVA KAMALI DEVI, a q q 26
3172005 [BALUSU NAGA BINOU 10 o 8 27)
.lmoos ]uuwm SAI VYSHNAVI
BHAGYA NAGA SINDHUJA =) 9 1 26
slmtm BANTUMILLI STRISHA s q o 2 ¢
6172008  [BODDU AKMILA LAXSHMI q' 7= 9 28
172009  |BONDALAPATI NAGA
A SAMYUKTHA 0 9 7 2k
Jmom CHAGANTI SHALIN| .1 & 9 2y
172011 |CHAULAGOLLA HEMA
JAHNAVY 5 7 7 19
101172012 |GAMINI LAKSHMI DURGA s 9 s 23
172013 |GUDIMELLA D N G BHAVANI =
1l [0 9 9 28
12172014 [GUNTI APARNA q /o 9 28
13172015 [NANDIGAM SUDHARANI q 1o e 99
“[mozs NARNI SAI RAMYA in q ~ 2¢
stmms A |NERELLA KAVYA SUDHA
1 & 2 /10 27
172017  |PILLARISETTI LAKSHMI
16] POLERAMMA ~ 8 9 | 70 28
l,Imou REGUNTA ASHA NAGINI a- > . 2< |
Jmoxs SRIRANGANILAYAM GOWRY
1 SAI MAHITHA 8 9 /0 -1
19]172020 [ THALLAXONDA SIREESHA q q 9 21
20172021 | THATICHARLA TEJASWINI o /0 1D 20
211172023 [VALLEPALLI SUDHEERA LD 9 9 28 |
22172024 [YAMALA TANMAY 1. e B 2)
23172025 |ADAPA SYOTHI 9 9 10 22
172026  |AKRAMANI VENKATADURGA
2 8 9 10 | 29
251172027 * |AKULA DHARANI y 9 o 2R
26{172028 *_|AKULA RAJA SRI lo 9 § 29
igrotune the H-O D

-
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SIRC.R.REDDY COLLEHEGERWOMEN

(Affiliated to AdikaviNannaya University,
Rajahmahendravaram)Vatluru(Post), Pedapadu
Mandal, West Godavari Dist(AP)

You are cordially invitedo valedictory

Value added Course on

AW E | vandsdvorkingof Xerox machine, Water Heater and
D] E}KA v_
CHIEF GUE®FTHE PROGRAMME

Sri Paladugu Sri Rangam
Correspondent, Sir C R Reddy College for Women, Elu

St Sailaja
Principal, Sir C R Reddy College for Woman, Elu

Smt S. Anuradha
Vice Principal, Sir C R Reddy College for Women, E
Déag11-2019 Time: 2.30 pm to 3.30 PM

Venue: Seminar Hall

Organizedoy
Departmentof Physics
SIR C.R. REDDY COLLEGE FOR WOMEN, ELURU









