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Foreword

It gives me immense pleasure to write this Forward for this fifth issue of Swadeshi Vigyan Patrika. Since
its inception in 2020, four issues of this magazine have been published, covering a gamut of articles with deep
attachment to Indian knowledge in various fields. The objective of the magazine has been to reach to the
maximum people in India and disseminate the rich Indian traditional and high end research in their native
language. While fulfilling its core objective of preserving traditional science, the Swadeshi Vigyan Patrika
(SVP) has embarrassed all advanced developments also in this field and has not hesitated to include the articles
having thoughts and knowledge of the western world. As rightly said by the notable Science writer Mr.
Michael Aaron Nielsen, if networked science is to reach its potential, scientists will have to embrace and reward
the open sharing of all forms of scientific knowledge, not just traditional journal publication. Networked science
must be open science. And this is what SVP is doing in its true sense.

This Patrika (Magazine) is a laudable effort of Swadeshi Science Movement (SSM) also called Vigyan
Bharti which is a non-profit organisation devoted to disseminate the scientific advancement. The foundation
principle of Vigyan Bharti is for the development of Swadeshi Vigyan, integrating traditional and modern
sciences catering to national needs and society. I compliment the entire team of SVP for its sustained efforts
to bring this issue of the Patrika in time.

I am sure the readers will find the articles published in this issue very useful and informative and
provide their support to SSM in its noble endeavour for popularising the Indian Science.

September 16, 2022 Satish Chandra

Professor of Civil Engineering

& Former Director, CSIR-CRRI
Indian Institute of Technology Roorkee
Roorkee 247667



SWADESHI VIGYAN PATRIIKA

Multilingual Science Magazine Dedicated
to the Development of Swadeshi Vigyan,
Integrating Traditional & Modern Sciences Catering to
National Needs and Society
Vol. 3 (1) January - June 2022
AT, ¥ fa
Patron, SVP
Dr. D.P. Bhatt
President, SSM’D
Formerly Chief Scientist & Head, IPR’M, CSIR - NPL

EAC LI

Chief Editor
Dr. Vikas Srivastava
Associate Professor
Department of Civil Engineering, SHUATS
Prayagraj, U.P.

T HUSA
Editorial Board

Dr. Rashmi Sharma
Associate Professor, Chemistry
S.P.C. Govt. College, Ajmer, Rajasthan

Dr. Atul Kumar Agarwal
Chief Scientist
CBRI, Roorkee, Uttarakhand

Dr. Kulwant Singh
Scientist H
BARC, Mumbai, Maharashtra

Dr. T. P. Ijinu

Young Scientist

Amity Institute for Herbal and Biotech Products
Development, Thiruvananthapuram, Kerala

Shri. Roshan Agarwal

CEOQ, Siddhast IP Innovation Pvt Ltd
Gen. Secretary SSM’D

907/1 Chandra Vihar Colony Jhansi, U.P.

Dr. Ashutosh Pareek
Assistant Professor, Sanskrit
S.P.C. Govt. College, Ajmer, Rajasthan

Dr. S. Karthikeyan

Assistant Professor

PG & Research Department of Chemistry
Chikkanna Govt. Arts College, Thirupur, T. N.

Dr. Prashant Kumar Mishra

Former Director, Internal Quality Assurance Cell
Director, Deptt. of Clinical Nutrition and Dietetics &
Head, Department of Biotechnology

Vinoba Bhave University, Hazaribag

Published by the Vigyan Bharti, Delhi
Secretariat, SVP: 907/1 Chandra Vihar Colony Jhansi 284002, U.P.
Compilation & Design: Sh. Sachin Sharma

Emails: vigyanpatrika@swadeshivigyan.org, swadeshivigyan@swadeshivigyan.org

Website: www.swadeshisciences.org




D

HIRT BT AT T 1 | IRYTT o iR AR R fIea T ged ded O | a4 favg, @epfal 1 |eraq afds |
MNP Myfre M $T MR =T 2 | W ARG IP! 3 Feris B dawerEl 4, 5, 31, gar iR e § e
fFaior & ey # srauRon eaeh B off | 9 A A ugel Al 3R WS & 3k B qR H S O | FER[W 7 g b
o & RIga & G99 # qaiga @b fdar of & 7eid & FM & SR § axge gedt 'R AR 8 3R gedl &1 98 wve
2 & a8 ofl aegell @1 aTaia Sl 8 | WA AR # |, =0, TiaT, drel, didd AR 3T e1gel a1 9 M R Swrad
S AR O] e & &7 § Sl e A A of | GRS | 9 g8 @1 a9 @ gfoe SR el § weRiell o
diig %W o1g s & JgeiF SaTeRvT ¥ | TR @ &3 # R A O Agwyut anTer far 8— Hade HoTed), SeHerd JoTel
3R I BT SUINT WRCHT FPHa Ol 3Ra1 gRT YT AT AT iR DT PI USH # "SRA" Hel Ol & | I 3% 2D
o RicmerE § Uiy 1Y g | MR TS NE A WU SIEAd YUl 3 el @ off | SEifay 98T (500 £.Y) &I
e &1 999 IRMAE 99 21 59 27 e & i g & Rafy Y o & forg el @7 Seera fasar B | RefAfRR
7 6dl wrared] $Hdl § U YRie "gecdizar # 9 a1 o gl far o fb g gedl & ARI SR gHdT 2 SR gt g @&
IRI AR TR | 3FIFA] © AP BT He9 AYIE ¥ & | TP gRT IId "TRparear (100 swd) F (=1 70 & ST=R
BT qUMA T TT B, AT & AR $ ARAH W M B JAGAM R FREAT & IR # 4 quie e WA 8 | g gN e
g wfear # A9 (anaesthesia), Tred fafdear, iR “ARi@rdea™” (thinoplasty) @ AreM 3 =1 J6R & St ik
Afrnfig o=t SRl & gerrer & IR # quie far @ 2

T AU ST § o ) ST e €, S fase ol ienfied &1 9ga anTer 2iar 7 | s sk denfia @1 ghR
e @ B Uge] W 950 UM & | TR S UG R &1 W19 31T &8 A adb-idbal = o forn 8 | 39 qoAifedl 7 i & &
@ d19l DI P! HH I &A1 2 | Wl & 98 ¥ 7Y oo 31 8U 2, T SUST bl H1ob! g7 o 2, Brdvey, O, Ryamg uwy gnfe
T = Tl # AT & 9157 BT BIOT HH B AT | HHA D JOTERT R SHGHAT B IgM & g IaflRie vy & w2
W BT T AT | Wal o) AR shemgew Hienfire g1 & oM ot 2 | 21 €1 & o 4 ofY § 98 aaiie & ST & @dl
# T SR A B A H ST BT S arel W, SHASTH R A AR, PIEH WY A {61 BT GG BT GKIATA
e onfie 2 | fasm ok deifiret fRafdear & &3 § RaM 99a) W1fed g & | S0 SR dAgels dRal & forg gar sik
Ml o1 fwfor g &, e R A1 @Y oy 95d ¢ T 2| U @ A1 #H ARl & wfed A B ITEAR B B A
e el off, foTa SR ANl Y 4G BT A off | ISide T BT HEl G A & forg fafT deR 31 A7 @ 8k
IRAT BT 3T B & foIg faff=T TpR 31 720 3R TAT¢ U © | SHHT T4 T§T STBRYT R B 919 &, Forsy &g
QNI B W 8 Sl oft, «if$d el 39 w1de SN A Ed @ oY ORI § 3% UPR B 9N SUA T | IRMAS Jawer §
= NI & ToATSl & foI¢ B3 TR DI WA SO o1 T 8 | $9 ASAST SHRI BT I07 Y § SaArel B B 11 3fTeT 1 33
THR B WY 5 A 2| wg B ofed # g R Menfie o1 957 e Aew ¥ | SO AN @ oflad 1 Sfcerarst &
BTHT HH B AT T SR AR i Wk H ) 9507 GUR 5 € | 7 e §7 da-iidhdl BT el aid ¥ $90T SUINT 6 3 ¢,
o9 1 AR T o1 AT 81 | 8 | 9@ Sfad SwAnT FREd wu 9 Aa oifa & e & fog avem |ifad 8|

=9 fowet & o 9 €1 IR e 9 orered gR1 farTa 40 a6t & IR 1 %9 IS @Y sjRaer § Ui &I aiH 3w
“faem Td Heifie — Siied W e IR Siad © | IRAG Wagl 99 SIiie @ SR S Sf a1g @ g & ged ¥ &
|4 G S U9 GaT ARTRIET & e, FarR, U8 Aiferd [aRl @ FaR U4 IR &1 50 59 936 @ §RI G S & |
AT Blel H 4 AR & kg AFaferd & | 39 i@ H wre, watarv, B fefor, deifire! $iY vd qamgds 3 wwifta o 39 favers
% O & 9w § 75 yard et Arfear vd arERiar o 9T SR, Id ©

s IRl @ PRIBRON Td FHURH HSeT B 22 ¥ AR Ph Bl gY T4l oG] DI SD NS B IIaT< |

FeA & e T UsH! & IRVIUS YA AIHIs og Had SHEE © |
UGB Aigd e

faerT Harag
& HUIGh



SR W

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

wH e af¥er

Swadeshi Vigyan Patrika

Governing Council & EC

Forward

Editorial Board
HagHd

™

Prof. Devendra Mohan
Mr. Ankit Kumar

Mr. Rohit Kushwaha
Mr. Kapil Sharma
Prof. J. D. Parrah

Mr. Suriya Afzal lone
Mr. Nida Rafiq

Prof. M. B. Gugjoo
Mr. Sreejith Sasidharan
Lathikumari

Dr. Manju Saraswathy
£ o R

Sl fqdra siaredg

Mr. Arun Gupta

Mr. Ankit Kumar

Mr. Sunil Kumar

Mr. Partha Pratim Ghosh

Dr. Anjan kurmar Sinha
Mr. Avinash kumar

Mr. Sunil Kumar Gaur
Mr. Ankit Kumar

2 AT AR

Mr. Shri Bhagwan
Mr. Subhash Mishra
Mr. Ankit Varshney
IR IERINSE|

Contents / fasa g=
Page Nos.

01
03
04
05
T&pd, Gpfa 3R F-= : I& Igud E ™ 07

Some Observations on Common Food Adulterants 08

Kashmiree Culture of Winter Dry Vegetables and Fish (Kashmiri)

14
Chemistry of Dental Materials 32
Peblc H IRAN B YANT : TATGRYT & del [FHAT0T 37
Design Review Of Vertical Axis Wind Turbine 41

Integrated Management Of Infectious Disease Problems Of Rice.

(Bangla) 47
Performance Enhancement Analysis (CFD) Of Air Jet Pump
59
DY BT TRERET S 65
A Comprehensive Survey On Power Saving Material Used In BuildingWall
70
gETGAE & AR AP — BT ST 77

ST JTorer RfAerE, Wio TR HAR s

Prof. J. D. Parrah

Mr. Suriya Afzal lone
Mr. Nida Rafiq

IR T

Guideline For Authors
Membership Form

Kashmiree Culture of Winter Dry Vegetables and Fish (English)
80

88
90
92



S 1 -

I 5
B

9T &

o

WP, WP IR TR : TP sgaw |
@t stk wifdie R o1 9o : W= gfie)
“gTERed WaTed, § aY AR ST |
AT 9RT JAT G, ST SURI | [* F79< 10.191.2
"I T, U W H dlei iR T TR S 79 DI ST aTell a1l &1 379 AT BT Jga% g1 dr

el ¥ P & T & 3R W I F O arel wE @ 1Y dEaR aea 3R o arell fifea
% foTq S8R RS 31 HHea B aTel BN & |“FTE BT I8 7 84 QI & FAR ghe
BT I FRA 91l B |

T HIs A B, I9 TG § I arl B oY 98 e € HEAn © Fifd

#ﬂ oI AT A 91 & Rt a1ef € & — 39 /39 G | 31 B @4 @) dadl e (Modern) deax
J‘f.; TRaTfae T8} &) W | 89 WY W T4 Dae a9 IR G &, ST TAR) I aren 9IS 89 R Td R, 98 &
g 45 e TR | € 9 T YT wataRe BiS 3R oY, e 3 sty § wiifs oot & i 7w e &,
T S forg &% g 1 Fra & | T8 &R il @) AT ol aTfases R 1 €1 aRomw R | & a3
.ﬁ%ﬁ" S92 i T R e | 2 e S e 9 R o ) o e Wi w1
\E"{E_:}La IR @ B, fH 79 A1 I8 © % 59 S B IRE! # 10 WA Tafadl oI Sirg 38 2 | o e § &9 w1 | um:

“faeT aRET A1 ST 59 v R A% IR e ford ok ue BN, ae—aS e g B, ve—faver # s fag g
< 77 &9 I8 favarIqd® o8 Wdd & & g9 39 79 DI GAsl fordT, WIS 2., | K| A1 Frafadt 3R dear
L T B I T BT AT TG B AFRIDT § WRIER FR AT 2| 37 & 30 fefrar fHe 3R B @ aH< Tl
B AR I SR 2 P B9 e wfawy ff =61 < w2 €. | R &7 21 a1 o &7, a8 a1 7% el &
GIS, FARGH 81 AT J8ck G &) Iueterdl o YRARad &1, A 99 a9 Hl, Nl & $37 o7 & forg 8 | «lfdpe
T 37T Y 92T & TP 391 Pl B SO B fhan, 39 et @ o SR B9 27 SR TS & 289 W | 39 W 0
frew 1 9% & f&5 59 o<l @ R I3 @ forg wfafhamardt (Reactionary) a9 §¢ € | SR [0AIAEHAT 91 AffshaT BT gRom
2 3R A yfafhany &4 iR aftre ufafhar @ forg Aoiqy axt & | &9 wfafhameil & U V4 oid § %4 7Y 8 fb 39 4R forg
TP <@ UM =G 781 78T | RIS AT BT RGRC Wl UATHATHE 2, ST 7B B T # qaari! gt | TR o 3T i had
AR &1 Q18T BT FBUM & PINT & €U § ToI 37T & | Iral 3 fafdbear 1 S+ B i 1? Fifds SR WU o 89X

/e
OF
E 3fal B AN BT ER 997 f&am B | B &R Menfies Sufdret @ fAamer & fore aaiies e 3 o W& 2 «ifde Fai? wifs
!! IR & FHRAT I &A1 Aadl B g GavT 9471 a7 2| 319 39 YITeR0T & Agdhel Fawl Bl fHivr S =rgd § wifd

d
|

B AU & YITROT # ST A Y E |

BT T & I TR FerH I3 3R da=ia! ol 991 a7 2— “We live in a society exquisitely dependent on
Science and Technology, in which hardly anyone knows anything about Science and Technology-"
i) B9 for dsiferes 3R Tebeitehl & G 3 Wi I 91 Bl 8, B4 9 fI=T 3R debiles | araifae wU & Heier R &1 8 |
AR |1 g (e w0 & I+, Tifhe iR maeTe val o1 Hqferd IR Jaradlel U T g o, fomm & &
AT TR 7 AR 5T | 9 98 AT 31 910 S 8 A1 T [OTHIGR AME & STiedl 31 SIfEdR &1 Tap MRed eI s @ |
I I YT 0T g 9S8 U TRs GATS 1 181 AT Fafere grarenail, Yeedi & Yawu= FHIel I RIU1 a1 8 | 99 Gl
q1d 3o+ &1 2 fob IRl ureie R I8 v dae wd & forg 7 At acar ok wfasy &1 o difeal & forg =med o |
T TRl # e B SR Ul 351 3131 910 R € | B9 IS 91 I @ ol He— g0 Bac Ga B (o4 81 A8 & | oA Bl @I &
forg feerd & cifere Weas & AT 81 UR S 1o 3(QTol e © | 31U BT FIH & T BT A © oifhT (A ol way aredf
AT L T80 € | SER UL} IR e Telrerd & iR 319 €1 78 R Siae &1 el 91l & | T T2 8 g4I A=foies, arfre oM faafRra
B PIRIB? AT DI Y IRART B S, R T &8 FAIc 91 Fabell 8, GaTadbldl o AU+ icd I HRIH G H yeraeis
B AT 1T el B ; AT Sl U~ GAT &SP A2 a1 BI1 &1 ... FHY bl TAIeTT &) bRl 2 Gl Ol bR V2 & heel ... elfbeT

. Ay TS B AT §
HHL:




Swadeshi Vigyan Patrika
Vol. 3 (1) Jan - June 2022, pp. 08-

.| /@ Some Observations On

‘ommon Food Adulterants

Devendra Mohan!, Ankit Kumar?,
: Rohit Kushwaha’, Kapil Sharma*

o "Professor, *U.G. Student
SResearch Scholar, “P.G. Student
e 5 . Department of Civil Engineering
- Indian Institute of Technology
(Banaras Hindu University) Varanasi
India. Pin — 221005
g : 'devendra.civ@itbhu.ac.in; devendra.civ@iitbhu.ac.in

AUTHOR’S INTRODUCTION

Author! has been working in Civil Engineering Department of Indian Institute of Technology
(Banaras Hindu University) Varanasi since 1989. He is also the Former Head of the Department of Civil
Engineering at Indian Institute of Technology (Banaras Hindu University) Varanasi. He has 93 publications
in peer-reviewed national and international journals and 16 book chapters. He is also member of several
BoGs of various institutions.

Author? is an Under Graduate (B.Tech., 4th Year) student. He is currently pursuing his B.Tech. in Civil
Engineering from Indian Institute of Technology (Banaras Hindu University) Varanasi.

Author® is a Ph.D. Research Scholar at Indian Institute of Technology (Banaras Hindu University)
Varanasi. He has a B.Tech. degree in Civil Engineering from National Institute of Technology, Calicut, and an
M.Tech. degree in Civil (Environmental) Engineering from Indian Institute of Technology (Banaras Hindu
University) Varanasi.

Author* has a B.Tech. degree in Civil Engineering from National Institute of Technology,
Uttarakhand, and an M. Tech. degree in Civil (Environmental) Engineering from Indian Institute of Technology
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1. INTRODUCTION

Food is essential for the sustenance of life. All living organisms need to live, grow, move, repair,
maintain, and reproduce. They need food to produce energy for different metabolic processes. Food is basically
the substance that an organism consumes for its nutritional needs. Living organisms are divided into five
categories: animals, plants, fungi, protists, and monera. They all need nutrients such as carbohydrates, fats,
proteins, vitamins, or minerals for their survival.

1.1 Types of Food
Food is broadly classified into three categories: energy-giving, body-building, and protecting foods.

(a) Energy-giving foods: They contain both carbohydrates and fats. While fats are used as energy reserves,
carbohydrates are the source of rapid energy.

(b) Body-building foods: Proteins are regarded as foods that help build muscles since they promote body
growth and heal damaged body tissues.
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() Protective foods: Vitamins and minerals are the major types of foods that can prevent illness. They
enable us to be resistant to pathogenic microbes and boost our immunity.

1.2 Egg as Food
The egg is laid by many species of various living organisms

considered a good source of proteins, fats, calories, amino a01ds etc. Ithas
many health benefits when included in the diet.

The egg is an animal reproductive body consisting of an ovum
together with its nutritive and protective envelopes and has the capacity
to develop into a new individual, capable of independent existence.
Eggs are mainly used for protein and fat and are also rich in omega-3.
They also contain high amounts of Vitamin B and Vitamin E, which can protect children from many diseases.

There is a serious dispute between those who eat eggs and those who do not. Some people consider
eggs as vegetarian food whereas some people consider them non-vegetarian. Eggs have the potential they can
become a gym later, so they ask for non-vegetarian food. On the contrary, those who consider it to be a
vegetarian food argue that there is no meat in the egg. Sometimes the egg is unfertilized and does not have
the capacity to produce a baby. That is why some people consider it to be vegetarian food.

The egg farm is set up and it is believed that the hens that produce the eggs are forced to produce
excessive eggs by forcibly administering them certain chemicals. It is a heinous crime against these dumb
animals. For this reason, vegans do not like to eat eggs.

Some people consider eggs to be non-vegetarian as a corporate conspiracy. Their argument is that
there is a benefit in declaring it vegetarian to increase the sale of eggs. Because in many countries like India,
most of the population is vegetarian and if eggs are considered vegetarian, more people will be able to
consume them. Doing so is considered to be playing with religion and faith.

The egg is not considered a food item anywhere in Ayurveda. But at some places, it is described that
some special ash is prepared from the peel. At present, some university scientists have used words like
Ayurvedic and herbal with eggs. According to them, a specially prepared egg could also be herbal as they
gave the chickens some ayurvedic substances to eat. Therefore, it is very difficult to conclude whether the
egg 1s vegetarian or non-vegetarian.

Adulterated eggs contain various harmful chemicals such as benzoic acid, sodium alginate and certain
preservatives like potassium nitrate and boric acid which cause several health-related problems.

1.3 Honey as Food

Bees make their homes in the branches of trees, roaming freely in
the forests. Collect nectar from various flowers so that there is no shortage
of food for the colony. This substance is called honey. Honey is the only
substance with a chemical composition that is very similar to that of
human blood. It keeps blood chemistry in balance. It is considered to be
a wonderful diet for children in terms of enhancing their intellectual
capabilities. e
The science and art of managing honey bees, called apiculture or beekeeping, is a centuries-old tradition.
Honey is stored in artificially constructed beehives and at the appropriate time, it is collected and sent to the
market. Sustainable Harvesting is forgotten in the greed of indiscriminate profits. In this process, the cubs of
the bees are killed and eggs are destroyed. The honey obtained by this method is also not of high quality.
Sometimes sugar solution is used instead of flower nectar to feed bees. Chemically, this honey is of low
quality. Vegans consider it cruelty against bees.

With current technology, collecting honey without destroying or damaging the egg is a complex
and impossible task. At present, there is no extractor that can do this work efficiently.
There are also some health advantages of raw honey. It is a reliable source of antioxidants and has great
nutritional value. It has characteristics similar to that of an antibacterial and antifungal. It heals injuries and
is a powerful source of phytonutrients. It provides support for stomach problems, cures cough and sore throat,
and is also helpful in neurological development.
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Commercial honey adulteration is typically divided into direct, indirect, and blending. A post-
production procedure known as the direct addition of sugar syrups is used to increase the sweetness of honey.
When bees are overfed with honey, insecticides, and artificial sugars during the prime nectar period in an
effort to get more honey from colonies, indirect adulteration occurs.

Sugar is added by feeding honey to bees, and the process is known as indirect adulteration. As a result,
industrial sugars, chemicals, and poor-quality honey are incorporated during a routine process in the bee's
digestive system.

Blending, which combines premium, pure honey with cheap honey, is another way to adulterate honey.
In this method, expensive, high-quality, pure, and uncommon honey is blended with less-priced, lower-quality
honey that has less nutritional value. In recent years, pure honey has become more and more polluted with
chemicals.

Consumption of adulterated honey may result in serious health repercussions including increased
blood sugar, followed by the release of insulin hormone and type-II diabetes, abdominal weight gain and
obesity, rise in blood lipid levels, and high blood pressure. Furthermore, adulterants can affect internal organs,
potentially causing acute and chronic kidney injury, fatty liver and elevation of visceral fat pads and total body
fat which can ultimately result in death.

1.4  Milk as Food

Milk is a fluid that female mammals' mammary glands secrete to feed their young for a period beginning
right after birth. Humans frequently consume domesticated animals' milk, either directly as a fluid or after
processing it to make various dairy products like butter and cheese.

Unless otherwise specified in the regulations, milk is the typical mammary secretion obtained from
a healthy milking animal after a full milking without addition or extraction. Milk has two advantages,
including helping to maintain and build bone and teeth. Milk aids in preventing cardiovascular disease,
maintaining normal blood pressure levels, preventing some cancers, including colon cancer, and lowering
the risk of developing diabetes. It also helps in better functioning of the nervous system, encourages growth,
enhances the digestive system, boosts immunity, and protects vision. It supports the upkeep of delicate tissues
like skin and hair.

Sometimes, detergents (used during cleaning operations) are not rinsed thoroughly and end up in milk
due to poor hygiene and sanitation in milk handling and packing. Removal of cream, adding water or artificial
coloring agents such as annatto, coal tar colors, ceramel and preservatives like formaldehyde and boric acid are
used frequently for adulteration of milk. These adulterants make the milk thicker and denser while preserving
it for a longer time.

1.5 Types of Milk

1.5.1 Toned milk

Toned milk is made by mixing fresh skim milk with either cow or buffalo milk, or both, or by mixing
milk that has been adjusted to a standard fat and solids-not-fat ratio. When using fat or dry non-fat milk solids,
it must be assured that the product stays homogeneous and that no solids accumulate when standing.

1.5.2 Double-toned milk

The term ‘double-toned milk’ refers to a product made by mixing fresh skim milk with either cow or
buffalo milk or both, or by mixing milk that has been standardized to a certain proportion of solids that are
not fat by adjusting the amount of milk solids. It must be assured that the product remains homogeneous and
that no solids accumulate on standing.

1.5.3 Standardized milk

Milk that has been standardized to a percentage of fat and solids-not-fat by adjusting milk solids is
referred to as standardized milk. This can be referred to as cow milk, buffalo milk, sheep milk, goat milk, or a
combination of any of these milk.

1.5.4 Flavored milk

Whatever the term, flavored milk may include cane sugar, nuts (whole, broken, or ground), chocolate,
coffee, or edible flavor. Milk with flavors must be pasteurized, sterilized, or boiled. The label must specify
the type of milk also.
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1.5.5 Full cream milk

Full cream milk is defined as milk, a combination of cow and buffalo milk, or a product made
from the combination of both, that has been adjusted or added with milk solids to standardize the amount
of fat and solids-without-fat. Full cream milk must also be pasteurized before use.

1.5.6 Boiled milk
Milk that has been heated to 830C is referred to as boiled milk.

1.5.7 Mixed milk
A combination of cow, buffalo, sheep, goat, or any other milk-producing animal's milk that has been
produced and complies with regulations is called ‘mixed milk’.

1.5.8 Recombined milk
Recombined milk is the homogenized form of milk made from water, non-fat milk solids, and milk
fat. Pasteurized milk that has been blended with other milk must also test negative for phosphatase.

1.5.9 Skimmed milk

The term ‘skimmed milk’ refers to a milk-based product from which nearly all of the milk fat has
been manually removed.

Synthetic milk is a highly adulterated artificial reproduction of natural milk that is intended to increase
milk volume and, consequently, profit. Synthetic milk is not milk. The major components of synthetic milk
are water, sodium hydroxide, vegetable oil, salt, urea, and soap or detergent that has been crushed up. Most
of these substances, such as urea, neutralizers, and detergents, can seriously harm human health.

As a result of its abundance of nutrients, which both infants and adults need, milk is regarded as the
‘perfect food’. It is among the best sources of vitamins, minerals, fat, carbohydrate, and protein.
Unfortunately, milk is easily tampered with all across the world. Various factors could contribute to this,such
as an imbalance between supply and demand, the perishable nature of milk, limited customer purchasing
power, and an absence of appropriate detection methods. Food fraud has an economic incentive but serious
public health consequences. Due to inadequate surveillance and inadequate law enforcement, the problem is
substantially worse in emerging and developing nations.

The degree of milk contamination and adulteration varies depending on how it was contaminated and
the goods used for adulteration. Melamine and urea cause kidney issues, and starch can result in diarrhea.
For diabetics, a significant starch buildup can be harmful. Oxytocin is a hormone that is injected into cows and
buffaloes to increase their milk production. The primary health concern is that some of the hormones injected
into the cattle is also passed on to the person consuming the milk, which can result in issues with the eyes,
kidneys, heart, etc. Formalin is used as a disinfectant to preserve biological samples, and it has also been found
to be used in lengthening the shelf life of milk. Formalin-laced milk consumption might result in cancer and
skin issues. Hydrogen peroxide can result in digestive problems and detergents can affect kidneys and
intestines. Water is frequently used as an adulterant to enhance the volume of milk. While water itself might
not immediately impact health, contaminated water undoubtedly will.

2. FOOD ADULTERATION

The addition or removal of a substance in a food material that may impact the nutritional standard
of the food material is called food adulteration. Generally, these foods are not fit for consumption. Dairy
products, cereals, pulses, grains, meat, vegetables, fruits, oils, beverages, etc. are often adulterated.

2.1 Why Food Adulteration?

Food adulteration is practiced as a part of a business strategy and is done to unethically gain profit. Many
businesses take the support of chemicals and other adulterants to enhance the aesthetics of the food substances.
The wax coating of an apple is a famous example. Sometimes it is also done to increase the quantity of food
substances. Adulterating black pepper with papaya seeds is one of the many examples. Costly food items
like saffron are very likely to get adulterated. Adulteration is also done to meet the food demand for a rapidly
growing population. There is also a big issue of lack of knowledge of food adulteration in the common mass.
This also becomes one of the motives for adulterating food for the business people.



Devendra Mohan et al. : Swadeshi Vigyan Patrika, Vol 3 (1) Jan-June 2022 12

2.1.1 Health Impact of Adulterants

The nutritional value of a product is hampered by adulteration, which also impairs its quality and results
in a nutritional deficiency in the human body. Some adulterants are extremely harmful to the body and can
cause heart failure, liver illnesses, renal disorders, and many other health problems. Some of the adulterants
used include lead chromate, lipstick berry, wax, and malachite green. These adulterants have severe health
impacts which are briefly discussed below:

2.1.2 Lead Chromate

Short-term exposure to the chemical irritates the respiratory tract. The drug may have an impact on the
lungs, kidneys, bone marrow, central and peripheral nervous system. Anemia, peripheral neuropathy, abdominal
cramps, and kidney damage could all arise from this. It can hamper growth, cause reproductive problems
and can also result in cancer.

2.1.3 Lipstick Berry

According to research conducted by the Campaign for Safe Cosmetics and the U.S. Food and Drug
Administration (FDA), lead and other dangerous metals have been discovered in a surprising number of
lipsticks. A number of health issues have been related to lead exposure, including neurotoxicity. It has been
connected to linguistic, learning, and behavioral problems. Both men and women experience decreased
fertility as a result of hormonal abnormalities and irregular menstruation. It postpones the onset of puberty
in males and females.

2.1.4 Wax on Fruits and Vegetables

Regular eating of fruits with artificial wax coatings is linked to health hazards such as allergies,
liver and kidney damage, and cancer. Nitrosomorpholine (NMOR), a genotoxic carcinogen that raises the
risk of liver or kidney cancer, is created inside the body when it interacts with nitrate. The bodily fluids
efficiently absorb and distribute morpholine. Ingredients that may cause allergic responses are used to make
a lot of edible coatings. Protein molecules such as soy, whey protein, casein, and peanut proteins are among
these natural products which cause allergies in some people.

2.1.5 Malachite Green

Chromosome fractures, teratogenicity, carcinogenesis, and pulmonary toxicity have all been linked to
malachite green. Injuries to multiple organ tissues are among the histopathological outcomes. The serum, liver,
kidney, muscles, and other tissues, as well as the eggs and fry of a few mammals, have all been found to
contain malachite green residues and its reduced form, leucomalachite green. Organ damage, mutagenesis,
carcinogenic effects, and aberrant developmental processes are all symptoms of toxicity in some mammals.
Some other adulterants used most commonly in food materials include martius yellow, to improve the yellow
color of food substances, which can be carcinogenic to humans and can cause stomach disorders. Argemone
and papaya seeds in mustard seeds can result in severe glaucoma and epidemic dropsy. Starch is being used in
paneer, condensed milk and khoya. Tamarind seeds and chicory powders are used to adulterate coffee powder.
Food adulterants are used to increase the shelf life of products and improve their aesthetic appearance.
Some of these adulterants travel up the food chain and result in biomagnification. These contaminants enter the
human body through different routes and affect human health based on their intake rate.

3. CONCLUSIONS

Food adulteration occurs in many facets and is a huge cause of concern. With every bite of adulterated
food, one is potentially at the risk of illness. The adulteration of food causes tremendous effects on health even
without our knowledge. Also, the problem of food adulteration is rampant because of inadequate monitoring
and law enforcement. It can be prevented by few altering steps both at individual and societal levels. Public
awareness and access to information can play an important role in countering the problem of food adulteration.
Also, some easy detection techniques at consumer levels and state of art techniques at authority level can help
bring the problem of food adulteration to an end.
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ABSTRACT

Dental materials play a significantrole in the rehabilitation of tooth structures and the regeneration of oral
tissues. A surplus of different materials is used in dentistry, mainly metals, polymers, and ceramics. The main
focus of the current article is to know more about polymers in dental applications and the simple chemistry
associated with these materials.

INTRODUCTION

Materials used to produce devices or formulations for dental applications, such as dental bases,
restorations, impressions, prostheses, etc., are called dental materials. Some of these dental materials are fixed
permanently in the patient's mouth, and some of them can be removed intermittently for cleaning or other
modifications. A surplus of dental materials is used in dentistry, mainly metals, alloys, rigid polymers, elastomers,
ceramics, inorganic salt, composites, etc.'. The composition and properties of dental materials vary according
to their intended applications. Dental materials have to withstand harsh conditions of the oral environment. For
example, variations in temperature due to ingestion of cold or hot food or drinks, acidity or alkalinity due to
the intake of acidic fruit juices or alkaline medications, stresses, etc.”. We can also say that selection of dental
materials plays a crucial role in the success or failure of a dental procedure. Different steps are involved in
selecting dental materials, such as 1) evaluating the problem or tooth condition, 2) treatment requirement, 3)
considering the available material and its properties, and 4) final selection of the material. Various parameters
are involved in the final selection of materials, including the dentist's and the patient's interests, ease of handling,
availability, and cost of materials®. The main focus of the current article is to know more about polymers in
restorative and preventive dentistry and the simple chemistry associated with these materials.

RESTORATIVE DENTAL MATERIALS

Therestoration ofthe teeth is essential to the well-being of an individual as tooth damage or loss contribute
tosevereillness, including malnutrition, speech loss, etc.*. Inaddition, teeth play an essential role inanindividual's
facial appearance. Because of that, the missing or damaged teeth often compromise an individual's social
well-being and self-esteem. Many studies also reported oral health is directly linked to systemic diseases such
as heart diseases, diabetes, arthritis, and abnormal pregnancy®. Restorative materials used to repair or replace
tooth structures demand ample choice of materials to impart the natural look, shape and feel of natural teeth®.
Among various dental materials, composite materials (mixture produced from at least two different classes of
materials) composed of polymers and ceramics or polymers and metals are widely used in restorative dentistry
due to their ability to withstand compressive strength in the mouth with their excellent aesthetic properties. This
session focus on dental composites and dental cement, which contain polymer matrix with reinforced
ceramics or metal particles.
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DENTAL COMPOSITES

Dental composites are complex materials composed of synthetic polymers (resin), reinforcing filler
particles, and silane coupling agent. Silane coupling agents bond the fillers to the polymer matrix effectively.
In addition, initiators that facilitate polymerization reaction (say setting reaction) to produce the cross-linked
polymer matrix are part of dental composites. Here the resin component gives the fluidity and ease of handling
the pre-cure composite during the dental procedure. The filler molecule helps reduce the shrinkage stresses
during the polymerization reaction, provides rigidity, and reinforces the resin matrix to prevent cracks in
dental composites.

The resin matrix is entirely based on methacrylate chemistry, which uses a combination of dimethacrylate
and monoacrylate monomers. The dimethacrylate monomers have two methacrylate ends separated by a long
chain at the center. The length of the center chain plays a significant role in reducing the polymerization
shrinkage and shrinkage stress thereafter. Here the two methacrylate ends create chain formation and are cross-
linked with monoacrylate monomers. Monomers used in dental composites are mainly Bis-GMA (bisphenol
A glycidyl methacrylate), TEGDMA (tetra ethylene glycol dimethacrylate), UDMA (Urethane dimethacrylate),
MMA (methyl methacrylate), etc.”. The chemical structure of commonly used monomers in dental
composites is shown in Figure 1.

w*f\r“’\r/\%r J@*A‘

Bis-GM A (bis phenol A glycidyl methacrylate ethyl 4-(dimethy lamino b enzoate
o Q
o 8] g
0/"\\/ v"“-..o/""v v"‘-\o
TEGDMA (tetra ethylene glycol dimethacrylate) o
Camphorquinons
o
o H o
QOH
W‘)LDWOTNWNAOJXD\H'\ o/,-\v
H
Q Q
UDMA (Urethane dimethacry late) HEMA (Hydroxy cthnd methaerylate)

o fo a
- VTN o~° \ﬂ/ :
0 /—o I

Methyl 2-methylprop-2-cnoate  3-Methacryloxypropylirimethoxysilane ~ benzoyl benzenecarboperoxoate

/
AN KSIWSH J\n/ Wl
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Fig. 1: Chemical structures of commonly used monomers/crosslinkers, initiators,
and coupling agents in dental composites

Monoacrylates/dimethacrylates are polymerized during the setting reaction by the addition free radical
polymerization. The polymerization process has three stages, initiation, propagation, and termination. Free
radicals are formed during the initiation step via chemical, heat, or photochemical reactions of initiators. Free
radicals react with monomers to form monomer free radicals, recruit another monomer in the chain, and continue
propagation until all the monomers have been joined or terminated. Dental composites are classified into
light-cure,chemical-cure,anddual-cure,dependingontheinitiationreaction. Inthelight-curesystem,acombination
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of photoinitiators such as camphorquinone and co-initiator ethyl-4-(dimethylamino) benzoate is mixed with
the composite material. During the dental procedure, the composite material is exposed to blue light in situ for
a specific time to initiate the setting reaction. However, setting reactions in a chemical-cure system (usually a
two-component system) are activated by mixing the part containing a chemical initiator (e.g., benzoyl peroxide)
and the other part containing a chemical activator (e.g., tertiary amine). After the curing, the tertiary amines or
the chemical activator that remains in the restoration can undergo chemical changes in the oral environment
and leads to colour shift, usually darkening the restoration. As there is no 100% curing for both chemical cure or
light cure systems, dual-cure systems are introduced to improve the degree of polymerization or depth of cure
in dental composites. The complete set can happen via both light and self-curing modes in dual-cure systems?®.

DENTAL CEMENT

Dental cement plays a crucial role in dental restoration. Wide varieties of dental cement are available in
the market, including glass ionomer cement, resin-modified glass ionomer cement, zinc oxide eugenol cement,
and zinc polycarboxylate cement. Here we discussed chemical changes ensuing the cement formation. The acid
-base reaction of poly (alkenoic acid) and powdered calcium fluoroalumino silicate glasses is the main chemistry
involved in the glass ionomer cement (GIC) formation. The chemical composition of powder contains silicon
oxide and aluminum oxide particles fused in a particular ratio with metal phosphates, metal fluorides, and metal
oxides. This fusing mixture melted at high temperatures (e.g., 1200-1450 oC) in an electric furnace, followed
by shock cooling. The cooled glasses were pulverized and sieved for uniform particle size. The poly (alkenoic
acid) part mainly includes an aqueous solution of polyacrylic acid or copolymer of acrylic acid with itaconic
acid/maleic acid/vinylpyrrolidone. The cement formation starts while mixing glass powder and aqueous poly
(alkenoic acid). The polyacids attack the glass powder and facilitate the leaching of ions such as sodium,
aluminum, calcium, and fluorine out into the aqueous medium. The calcium ions bind with the adjacent
polyacid chain and form a solid mass. In the next phase, aluminum ions bind with the polyacid chain to enhance
the cement strength. Sodium and fluorine ions won't participate in the cross-linking reaction, sodium may
replace the hydrogen from the carboxylic group, and the rest may combine with fluorine and distribute all
over the network®.

GIC has many advantages over other dental composites, including solid adhesion to both enamel
and dentin without coupling agent or etching techniques, anti-cariogenic properties due to the release of
fluoride, thermal compatibility with tooth enamel, and better biocompatibility compared to other classes
of dental materials!®. The unique characteristics of GIC can increase enamel and dentine resistance to
demineralization, favor remineralization, and prevent secondary lesions. However, low mechanical properties,
brittleness, low abrasion resistance, inadequate surface properties, and sensitivity to moisture in the oral cavity
are some of the disadvantages of conventional GIC. All these characteristics restrict the use of GIC in some
specific clinical applications. Many efforts for improving conventional GICs have been reported. The key
modification in these aspects is resin-modified glass ionomer cement (RMGIC). Zinc polycarboxylate
cement is the first adhesive dental restorative material introduced by Smith in late 1960 [11]. Zinc poly
carboxylate cement is available in two-component systems: powder and liquid. The chemical composition of
powder particles mainly contains deactivated zinc oxide admixed with a minor amount of magnesium oxide.
Bismuth oxide, aluminum oxide, and stannous fluoride are also found at various levels. The liquid composition
of zinc polycarboxylate cement contains a copolymer of acrylic acid with unsaturated carboxylic acids itaconic
acid, maleic acid, or tricarboxylic acids. The setting reaction starts with the attack of polyacids with the powder
particle-containing zinc, magnesium, stannous ions, etc. These ions react with the carboxyl group of adjacent
polyacid chains via electrostatic interactions to form a cross-linked salt structure. The unreacted zinc oxide and
magnesium oxide powder are embedded in the matrix. The powder particle thus acts as both reactant and filler.
The low irritancy and enhanced adhesion to the tooth structure are the major advantages of zinc
polycarboxylate cement!?.

Zinc oxide eugenol (ZOE) is low strength dental cement introduced in the late 19th century having
anti-inflammatory, anesthetic, and bacteriostatic activities. It has been reported that when ZOE is applied to
the dental cavity, small quantities of eugenol diffuse through the dentin to the pulp and exert sedative and
palliative effects on inflamed pulp. ZOE is also available as a two-component system; powder and liquid.
The central part of the powder component was zinc oxide and white rosin. Besides the zinc stearate, zinc
acetate and magnesium oxide are also found in the powder to accelerate the reaction. The liquid part consists
of eugenol and olive oil. Here olive oil acts as a plasticizer. The setting response of ZOE involves hydrolysis
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of zinc oxide to form zinc hydroxide followed by an acid-base reaction. Zinc hydroxide reacts with eugenol
to form zinc eugenolate, an amorphous gel that creates a crystalline structure at a later stage. The unreacted
zinc oxide is embedded in the zinc eugenol matrix'.

Eq.1......... ZnO +H,0  Zn (OH),
Eq.2....... Zn(OH), +2HE ZnE2 +2H 0O

PREVENTIVE DENTAL MATERIALS

Materials used to prevent diseases or injury to the teeth and supporting tissues are called preventive
dental materials. Fluoride gels, mouth protectors, and pit and fissure sealants are commonly used materials
under this category. Fluoride gels are applied to the teeth in soft, spongy trays after dental prophylaxis and
at home to prevent smooth-surface caries. Different fluoride gels are available in the market, including
acidulated phosphate-fluoride, sodium fluoride (e.g., thixotropic), and stannous fluoride. Acidulated
phosphate-fluoride contain 2% sodium fluoride, 0.34% hydrogen fluoride, and 0.98% phosphoric acid in an
aqueous gel. Fluoride varnishes containing 5% sodium fluoride (Duraflor®, Halo 5% Sodium Fluoride, Kolorz
Clear Shield 5% Sodium Fluoride) reduce caries effectively in primary and permanent dentition'*. Pit and
fissure caries can be prevented using pit and fissure sealants on the occlusal surface of posterior teeth '°.
These sites are susceptible to dental caries because of their anatomic construction. It has been reported
that more than 80% of dental caries in children up to 17 years involve pits. A pit and fissure sealant aims to
penetrate all cracks, pits, and fissures on the occlusal surfaces of both deciduous and permanent teeth to seal
off these susceptible areas and provide adequate protection against caries'é. Commonly available pit and fissure
sealants are composite resins in which polymerization is activated by light. Examples include Clinpro Sealant,
Helioseal Clear Chroma, Teethmate F-1 K. Several sealants contain up to 50% by weight of inorganic
filler to improve durability. White pigment is available in many formulations used to enhance the contrast
between the sealants and enamel. The chemistry of the sealant is similar to that of the composite restorative
materials. However, the sealant should have more fluid to penetrate the pits and fissures and the etched areas
produced on the enamel. The sealants polymerized by visible light are a one-component system that requires
no mixing, as indicated in the following simplified reaction:

Dimethacrylate + Diluent + Activator + Light = Sealant

However, the sealant polymerized by an organic amine accelerator is supplied as a two-component
system. One component contains a monomer and an initiator, and the second component includes the diluted
monomer with a 5% organic amine accelerator. The two components are mixed thoroughly before being
applied to the prepared tooth.

The Mouth protectors are made from thermoplastic polymers (e.g., poly (vinyl acetate)-polyethylene,
polyurethane, latex rubber) formed to fit over the teeth of the maxillary arch to protect the mouth from sudden
blows that could fracture or dislodge the teeth. Mouth protectors can also be used as trays, or carriers, to
provide topical fluoride or bleaching applications or as shields to prevent damage from bruxism'’.
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Fig. 2: (I) Formation of dental caries and progression. (II) STEPS involved in cavity filling (dental
restorations)'® A: carious tissue removal B. conditioning of enamel C. application of adhesive D.
application of resin E. teeth after restoration

CONCLUSIONS

The article summarizes resin-based dental materials for restorative and preventive dental care, especially
composites and dental cement. The development of dental materials with aesthetics, desirable mechanical
properties, reduced polymerization shrinkage, and effective setting (high degree of monomer conversion) is
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the primary focus in the area. Researchers continue working to improve the properties of dental materials
with the various extent of modifications to the existing materials or designing new materials with improved
characteristics.
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wepaum: (Sanskrit Village)
=R (Mattur)
wea: (Karnataka)

Mattur
Till the early part of the 1980°s decade the villagers of Mattur spoke in Kannada and Tamil.
TY9YEco AT FRUT: HTs / AT AT |

A new era began...

S ATIBT: FTART:...

Residents of Mattur were decided to adopt Sanskrit as their native language.

YTAATRI: HTATARHIITSI a8 &y (e |

The whole village heeded to the call and started learning & conversing in Sanskrit language.
|rl: YT Hepd ufdg st IR |

Only in 25 years Village known as a Sanskrit Village (d%paum:) in all over the world.
UT: 25 aYY U9 UG “EGauE: i AnEr weuifaed gfafted: |

Now the every villager literate or Illiterate, child or old, man or woman is communicating in Sanskrit.

I U JTHARY HIER: AR a1, 9Teid: g&1 a1, Jou: Afgell a1 |pa Ud deR BRI |

When somebody tell that Sanskrit is "Dead Language" than this village is the answer to them.
I o BT GIITET” BT Tfe A9 B ITIT Yge TICo;[d SRA |

We all must visit Sanskrit village.
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ABSTRACT

There are two technologies of wind Turbine. One is the horizontal-Axis wind turbine which dominates
the market of wind farms since the Horizontal-Axis wind turbine has a higher energy Transfer efficiency.
Another vertical-Axis Wind Turbine, The paper discusses the historical evolution of the lift-type Vertical-Axis
Wind Turbine. Since its inception in the early 1930, The Vertical-Axis Wind Turbine no development until the
early 1970, When engineers Canada and the USA began to study VAWT design as a source of generating
electricity. Vertical-Axis Wind Turbine power generation equipment can be placed at ground level, which is
easy for maintenance. Also Vertical-Axis Wind Turbine are Omni-direction, means they don’t needs to be
direction of the wind to produce power. The last developments in the floating Vertical-Axis Wind Turbine
technology and attempts to commercialize this technology have been documented.

Keywords—Wind energy, Energy generation, VAWT.

INTRODUCTION

It has been witnessed, in recent years, that the world-wide problem of energy storage and environmental
pollution is popularizing the use of clean and renewal energy in power generation industry. Today, significant
attention is drowning to utilizing wind power to avoid using fossil fuels for electric power generation. Wind
power uses the power of wind air flow through wind turbines to mechanically generate electric power. The wind
turbine system produced the electrical energy from the wind speed after converting it to mechanical energy
by the generator.

In this paper, the first part show a statistic about wind turbine installment in the world and briefly
in Tunisia. In second part, we present a comparison between horizontal and vertical axis wind turbine and
generator types are presented. finally, some comparisons of different generators of wind system are shown.

WIND TURNINE IN WORLD

The focus on energy generation from Renewable Energy Resources has enhanced considerably within
the recent years within the wake of growing environmental pollution, rising energy demand and depleting fuel
resources. completely different sources of renewable energy embody biomass, solar, geothermal, electricity,
and wind energy. Among these resources wind has verified to be a less expensive energy resource and there
fore intensive analysis efforts are place to enhance the technology of electricity generation through wind energy.
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Facing this problem, it is necessary to find other sources of energy that are non-polluting, safe for people
and environment. The majority of the countries of the world are engaged in the development and use of
renewable energy: solar, wind, biomass. Currently, one of the most in demand for the production of electric
energy is the wind energy. Statistics show in fig. Prove that wind power installation is soaring towards leading
the path too electrical power production. From 2000, the growth rate is stable. Expect 2013, the annual net
growth capacity is amplifying and results in a stunning 63,467 MW installment in 2015.

COMPARISON BETWEEN HORIZONTAL AND VERTICAL AXIS WIND TURBINE

A great degree of design versatility is available in wind turbines designs configuration. The horizon-
tal axis wind turbine (HAWT) and vertical axis wind turbine (VAWT) are mainly used fir energy extraction.
The HAWT is mainly used in large scale applications that’s why its implementation is a concern due to huge
installment set up and initial cost. Whereas VAWT are the solution for smaller areas or medium sized
residential space.

A. HORIZONTAL AXIS WIND TURBINE

He horizontal axis wind turbine (HAWT) is a wind turbine in which the main rotor shaft is pointed in the
direction of the wind to extract power. The rotor receives energy from the wind and produces a torque on
a low-speed shaft. The low-speed shaft transfer energy to a gearbox, high speed shaft, and generator, which
are enclosed in the nacelle for protection.

Notice how the blades are connected to the rotor and To the shaft. This shaft is called the low speed shaft
because the wind turns the rotating assembly at a 10 to 20 revolutions per minute (rpm) typically.

WIND TURBINE

The low —speed shaft connects to the gearbox, which has a set of
gears that increase the output speed of the shaft to approximately
1,800 rpm from an output frequency of 60 hz (or a speed of 1500
rpm if the frequency is 50 Hz. For this reason the shaft from the
— T gearbox is called high-speed shaft.

Ganaralor
Rotor Macella

Diameter

The high speed shaftis then connected to the generator, which converts
the rotational motion to AC voltage. This speed is critical of it is used to
turn the generator directly because the frequency of the ac from the
/ ‘\ generator is related directly to the rate at which it is turned.

SRR fl TheHAWTisthefavoriteconfigurationofturbineforelectrical generator.

If is the most commune The horizontal axis wind turbine is broadly
toincreaseproductionvolume, whichrequires considerable investment
and takes up more speed for installation compared with VAWT.

Design of Horizontal Axis
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B. VERTICAL AXIS WIND TURBINE

The VAWTs are used for domestic purpose
and low volume of production. They are classified
according to their aerodynamic characteristics in two
families the aerodynamic designed on the basis of the
lift (Aero generators with rotor of Darrieus: designed
by the French engineer George Darrieus) and those
based on the drag (Aero generator with the rotor of
savonius: invented by the finish siguard Savonius
in 1924). The rotational axis is perpendicular to the
wind direction or the mounting surface. The main
advantage is the Generator in on ground level, there-
fore more accessible and does not need a yaw system.

Darrieus-rotor H-Darrieus

Savonius

Helix shape

~

b) ©) J-L d)
Type of Vertical Axis Wind Turbine

Vertical axis turbine represent a far less utilized
sort of wind turbine. However, new trends within the
use of VAWT technologies bestowed by researchers

_Rotor

Diamster
Rotor -
Blade
Gagrbax 4 Genarator
H
Vertical Aos

Design of Vertical Axis Wind Turbine
and makers also as their edges, have diode to important
recent developments. In some cases, these turbines
have blessings over the horizontal ones, together with
an absence of dependence on the wind direction, easier
maintenance, less visual impact, less pollution, and a
higherperformancebelowskewwindconditions. Urban
winds embody disordered, indirect, and crosswise
flows thanks to the existence of the many obstacles.
For this reason, VAWTs ar a lot of appropriate
than horizontal axis turbines for urban conditions.

Major Difference Between Hawts and Valwts

FACTOR VAWT HWAT
Power 50-60%. Less >70%. More
generation wind flow wind flow usage
efficiency usage and and all blades

partial blades | are in operation.
are in operation Less
aerodynamic
loss.
Blade Quite small. Quite large.
Rotation Lower weight | Heavy weight of
speed of the blade. the blades.
Vibration Low. High. Heavy
Levels Symmetricity blades on one
to the shaft. end of the shaft.
Noise 0-10db. Due to | 5-60db. Due to
low vibration high vibration
level. level.
Required Low. Because | Strong. Because
Wind Speed of the lower of the heavy
weight of the weight of the
blades. blades.
Starting Wind | Fair. Because | Strong. Because
Speed of the lower of the heavy
weight of the weight of the
blades. blades.
Wind No effects. Can [ Sensible. Has
Direction operate with to turn around
wind from any | and fact to the
direction. wind direction.
Sensible. Has to
turn around and
fact to the wind
direction.
Effect on Small. Large. Rotation
Environment | Rotation area area is huge.
is small. Lower | Higher noise
noise there is design
and manufacture
standard. There
height makes
them obtrusively
visible across,
disruption the
appearance of the
landscape.
Commercial | Low. Has no High

Availablility

standard.
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Installation Low. Major High. Major
cost equipmentis | equipment is on
near ground. the tall tower.
Massive tower
construction
is required to
support the near
blades, gearbox,
and generator.
Maintenance Low. Major High. Major
cost equipmentis | equipment is on
near ground. the tall tower.

WHY CHOOSE THE VERTICAL AXIX WIND
TURBINE

The Vertical Axis Wind Turbine is a wind
power generation to design that puts the main rotor
shaft transverse to the wind. In a VAWT design, there
is no need for pointing mechanisms as the blades
are omni-directional, meaning they catch the wind
regardless of direction without needing to reorient
the turbine blades. A vertical-axis wind turbine is a
part of wind turbine where the main rotor shaft is set
transverse to the wind while the main components are
located at the base of the turbine. This arrangement
allows the generator & gearbox to be located close to
the ground, facilitating service and repair. The design
intended that the turbine should have low cut-in wind
speed, and can be easily moveable. The machine should
be capable of harnessing energy from the non-
directional wind at low cut-in speed, which makes it a
better choice for many urban applications. Fig. 1 shows
a view of the proposed turbine blades and support
system. The blades were attached to the hub with the
help of three steel bars, and each bar is welded to the
center to provide stability to the design. The blade
was fabricated from flattened trapezoidal profiled
galvanized (GI) steel sheet of equal dimensions. A
12 gauge GI sheet has been chosen due to inherent
material properties, viz. good tensile and compressive
strength, rugged, high stiffness to weight ratio, good
resistance to corrosion, and durability. The mild steel is
used for the hub, which is connected to the main shaft.
The mainshaftisalsomade ofamildsteel rod. The shaft
is passed through the two bearings and connected to
the shaft of the generator with the help of a coupling
arrangement. The generator is rested on the wooden
base, which is supported by the three steel bars on the
ground. The shaft is connected to an AC permanent
magnet generator produce the electrical output. An
electrical converter is used to convert low voltage
AC into high-quality DC power for battery charging.
The rectifier provides a constant voltage at the battery
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terminal. The other parts of the machine are a
mechanical shaft, stator, two magnet rotors, and a
rectifier. The electrical outputs were measured by
transducers and subsequently fed to the dump load.
The current and voltage were recorded with high
accuracy at the outlet of the rectifier, and an
anemometer was used for the measurement of wind
speed. It's potential to usually notice applications
in each giant wind farms and distributed power
generation. As a facet impact of mistreatment wind
energy, the dependency on fuel is also reduced.

BLADE DESIGN

The design of blade was executed into a 3D
sketch (Fig.). First, the sketch was divided into five
parts, each part have a different twist angle from top to
the base reaching 180°.The blade structure is base on
semi-circles which give the diameter in each section
such diameter change as are approximate to blade
center. The structure is symmetrical from the center
to the ends but with opposite direction. Once the
structure was established, the blade surface was created
by the lofted surface tool using splines to delineate
and with 1m height. The top and the base are 1 diameter
separate each other respect the axis.

The turbine has two identical twist blades with
a 180° torsion (Fig.). Both blades are placed facing
away from each other to have 360° of sweep area (Fig.)
to then be assembled on a 1.5 m steel shaft. The blades
assemble was carried out by holding the ends of each
blade on the shaft, base and top of each blade with the
same extremes of the other but in opposite directions

Based on the 3D sketches, a plaster mold for the blades
was developed (Fig). The mold was used to cut sheets
and make the blades. The original material con- sidered
was aluminum but the final blades were Manu- factored
on galvanized steel gauge 18 (Fig.) to reduce costs.

When cutting the blades, both sheets were rolled to
make twisting on the shaft easier. Then the blades were
set on the shaft (Fig.) which has two arms where the
extremeofeachbladewereintroducedandwelded(Fig).
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The other side of each blade was turned around the shaft and riveted on it giving it to the rotor the final twist (Fig.)
Finally, the rotor was set on a tapered rolling bear- ing to reduce friction and bear high axial loads. The base was
a 10kg steel plaque in which the rotor was welded a PTR structure to increase stability and reduce vibration.

CONCLUSION

In the current attempt, solidity, number of blade, chord length of blade etc. are the basic design
consideration for design and development. After the input design parameters, the conceptual model was
designed in software. All the efforts were made to develop the model which can generate the output even at
low wind speed. Parts were developed and fabricated with light materials. The magnets are used to increase
the starting torque by using the repulsive force. Finally, the testing of the model was the main area towards
the success of project and outcome of the project of input decided while designing and development of the
product. In the current attempt, self-starting speed is of 4.0 m/s, which is much lower. Also turbine is in motion
once it starts even after the speed is less than 4.0 m/s. This is due to the repulsive force of magnets used.
The simplicity in construction, design and assembly of the vertical axis wind turbine can be very popular in
the residential as well as industrial application to generate electricity with the aid of non-renewable energy
source can be very much popular to provide free electricity to provide illuminations, battery charging etc. the
constrained in the wind turbine is the continuous non availability of the wind energy source. But based on the
available wind energy source the generated electric energy can be stored in battery and inverter charging and
the charged battery energy source can be utilized later on in need. A continuous study, analysis, experimentation
and trials are to be carried out by all human researchers and domestic and industrial effort. The calculated
power obtained up to 40w. The turbine efficiency was calculated approximately as up to 30%. The power
development and efficiency can be work out for optimization by constructing different aspect ratio VAWT.
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Abstract:

Rice is a ubiquitous crop and can be grown from hilly areas to the coastal areas and thus rice can be
produced in versatile agro-ecology and environment. Being the world wice status of rice as staple food, rice
may sometimes be grown in a given field continuously from season to season as monoculture. In some
agro-ecological conditions, continuous monoculture of rice predisposes the crop for infestation to various
diseases and pests. Some diseases are predominant in some particular region or agro-ecosystem, but
there are some diseases that are predominant irespective to environment and ecology and these diseases
are designated as common major dliseases of rice such as bacterial leaf blight, blast, sheath blight, brown
spot and tungro disease. Some diseases that were previously designated as minor are re-merging at the
same time new diseases of rice are also emerging mostly due to changing climatic conditions and ecological
imbalances. The present article deals with the basic understanding of management over control and the
reason for which the management should be integrated and coordinated in a vemacular outset targeting
the growers those are facing problems with low benefit:cost ratio
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ABSTRACT

Ejectors are used for cooling/refrigeration application. The other word for ejector is jet pump because
as the pump is used to increase the fluid energy in the same way ejector also increases the fluid energy.
Ejectors are simple mechanical devices which can be used to pump and compress a given flow without
any moving parts and thus does not require additional energy sources. In the present study is to carried
out to find the optimized geometry of ejector which increases the performance of heat pump operated
refrigeration system used in refrigeration or medical industry. To increase the performance throat is provided
before the mixing chamber with simultaneously varying the length and diameter of throat and obtain the
optimize dimensions which gives maximum performance. No literature has been cited on enhancement
of performance of ejector by providing throat before the mixing chamber

Keywords Ejector; Flow CFD; Steam jet pump

I INTRODUCTION

Air jet pump is a pump with no moving part used to increase the pressure or the velocity (or both) of
a fluid. In a jet pump, it goes in as a high speed jet of fluid, called the primarily flow, or the motive flow. In
a jet pump the other stream is called the secondary flow or the induced flow and is said to be entrained by
the primary flow. The primary flow and the secondary flow are discharged from the pump as a mixture called
the combined flow or the delivered flow, or sometimes the total flow. Analysis of Air jet pump also known
as jet ejector for refrigeration system is chooses for the present thesis work. Present work will be carried out
to increase the performance of ejector by optimize the geometry of ejector with the help of CFD simulation.
In the present work an attempts has been made to increase the performance of ejector by providing throat
before the mixing tube with simultaneously varying the length and diameter of the throat Literature review.
Wu and Eames (1998) Here, the ejector acts like a heat-pump to enhance the concentration process by
increasing the flow of leaving vapour from the concentrator and compressing it to such a state that it could
be used as a heat input at the concentrator, re-heating the solution from which it came. Calculations show a
large dependence of the COP’s improvement towards the performance of the steam ejector, obtaining results
of 1,035, up to 1,2 with a better ejector design B.J. Huang (1999) carried out 1-D analysis for the prediction
of ejector performance at critical-mode operation. Constant-pressure mixing is assumed to occur inside the
constant-area section of the ejector and the entrained flow at choking condition is analyzed G.K. Alexis (2003)
conducted a verification study of steam ejector refrigeration model. A mathematical model for a steam ejector
refrigeration cycle is described and the produced results are compared with experimental ones. The theory
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At diameter, d= 10

Length (L) L =10 L =15 L,=20
Nozzle exit | Nxp, =10 | Nxp, =10 [ Nxp, =10

position Nxp,=15 | Nxp,=15 | Nxp, =15
Nxp, =20 | Nxp,=20 | Nxp, =20
Nxp,=25 | Nxp,=25 | Nxp, =25
Nxp, =30 | Nxp, =30 | Nxp, =30
Nxp =35 | Nxp.=35 [ Nxp =35

At diameter, d= 12mm

Length (L) L =10 L =15 L.=20
Nozzle exit | Nxp, =10 | Nxp, =10 [ Nxp =10

position Nxp,=15 | Nxp,=15 | Nxp,=15
Nxp, =20 | Nxp, =20 | Nxp,=20
Nxp, =25 | Nxp, =25 | Nxp, =25
Nxp, =30 | Nxp, =30 | Nxp, =30
Nxp =35 | Nxp, =35 [ Nxp, =35

which was developed by Munday and Bagster and takes into account the shock phenomena and isentropic
efficiency in the ejector EL-Otla (2004) studied the following design parameters of the jet ejector as functions
of the area ratio, semi cone angle and the mixing chamber length and from the results it is obtained
that area ratio 0.3265 gives the best efficiency while area ratio of 0.1276 gives the worst efficiency.
Jianyong Chen (2014) determine the optimum performance as well as obtaining the design area ratio of an
ejector in a refrigeration system. Working fluid properties and auxiliary dynamic equations are used to model
the processes in the ejector.

II. DESIGN AND MESHING

The present geometry consists of primary nozzle, secondary nozzle, entry section, mixing tube and
diffuser. All the dimensions ofthe geometry are same as followed by David except entry section or throat diameter
and length that are need to vary and check the performance by different combination of length and diameter

Suction chamber

Primary nozzle

Fig.1. 1 Geometry with Throat or Entry Section

The following length and diameter and NXP plane is taken for the parametric study:-
All dimensions in mm.

Table 1.1 Parametric Dimensions

Table 1.2 Parametric Dimensions
1. GRID GENERATION

The grid structure was hex structured. The purpose of g
forming hexahedral mesh is that it requires is less computational
cost as compared to tetrahedral mesh, the other advantage of hex
meshing over tetrahedral that it saves computational time, gives
better accuracy etc.

Fig.1.2 Flow Domain with
Hexahedral Mesh
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1 Grid Independency
No.of cells | % age | Skewness | As-pect | % age of cells | Orthogonlity | % age Of
in-crease | (max.) ratio hav-ing as- (Avg.) cells having
in cells (max.) pect>5 orthogonality
<0.922
40608 _ 0.607 8.34 6.67 % 0.9547 9.88 %
58432 43.89 0.521 9.38 15 % 0.9706 16.09 %
113988 180.70 0.500 7.75 7.16 % 0.9806 9.09 %
190356 368.21 0.854 10.85 11.6 % 0.9820 5.46 %

Table 1.3 Effect of Mesh Size on Entrainment

E.R. Difference in %
0.539 0

0.536 0.5%
0.533 0.55 %
0.532 0.18 %

4.50e+05 -

M
i
]
:

3.50e+05
3.00e+05
T

T T T
0 20 40 60 80

4.00e+05

2.50e+05 -

Static
Pressure
(pascal)

2.00e+05 -

1.50e+05

1.00e+05

5.00e+04

0.00e+00

100 120 140 160 180
Position (mm)

Static Pressure Jul 08, 2015

ANSYS Fluent 14.5 (3d, dp, pbns, rke)

Fig.1.3 Pressure Distribution along Centerline

The first developed mesh had approximately 40608 elements (element size 0.6). Thereafter were
created another 3 meshes with 58432 elements (element size 0.5), 11398 elements (element size 0.4) and
190365 elements (element size 0.3) (all of them maintaining the same refinement pattern from the first one).
Taking into account a increasing order of refinement, it is possible to observe that pressure profiles at the
ejector’s center line are maintained approximately constant at 114264 mesh and 178848 mesh is tested.

III. RESULTS AND DISCUSSIONS

This is the very important step before starting the simulation to confirm that the parameters which are
taken for analysis has chocked the flow or not. For the better performance of the ejector it is necessary and
sufficient condition that both primary and secondary flow must be choked if only primary flow chocked and
chocking of secondary flow does not takes place than the performance of the ejector decreases. Chocking
condition of the ejector is defined as “changing the outlet pressure and temperature does not change the
entrainment ratio”. This is the key feature of ejectors that constant entrainment ratio exists under certain
operating conditions. The constant capacity of ejector is due to the chocking of secondary fluid before it mixes
with the primary fluid. Since both the primary and secondary flows are choked, the entrainment ratio will
remain constant until the condenser pressure increases to a point that the secondary flow is no longer choked.
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Table3.1 Effect of back pressure on entrainment ratio

Pressure | Temperature Primary | Secondary mass E.R.
(MPa) (K) mass flow flow rate (Ms)
rate (Mp) (kg/s)

0 273 0.009488 0.004069 0.428
0.4349 283 0.009488 0.004069 0.428
0.0472 285 0.009488 0.004069 0.428
0.0512 287 0.009488 0.004069 0.428
0.0533 289 0.009488 0.004069 0.428
0.0601 291 0.009488 0.004069 0.428
0.0650 293 0.009488 0.004069 0.428
0.0701 295 0.009488 0.004012 0.422
0.0756 297 0.009488 0.003484 0.367

Entrainment ratio vs. Pressure
0.44

0.42
ER. O
Value 5

0.34
0.32

P P PP PO D O
T IFTFIFFF S

Pressurein MPa

Fig.3.1 Flow Domain with Hexahedral Mesh

the operating characteristic of the ejector; from the simulation it was found that the entrainment ratio is constant
up to a certain pressure (critical pressure, Pc*). The region up to where entrainment ratio is constant called
the critical mode operation. On critical mode the entrainment ratio remains constant but after that the
entrainment ratio starts decreases because the chocking of secondary flow becomes unstable it means that the
secondary mass flow rate starts decreases. It can be more clear when we go through the table 5.1 in the table we
see that up to the pressure 0.065 MPa the secondary mass flow rate does not have any effect but after 0.065 MPa
mass flow rate starts decreases it means that the secondary flow is no longer chocked now hence the entrainment
ratio in the graph start falling after critical pressure.

ccccccc

::::::

nnnnnn

5555555
Static
Pressure 2.00e+05
(pascal)
111111

nnnnnn

Position (mm)

mmmmmmmmmmmm i 01,2015
ANSYS Fiuent 14.5 (3d. dp. pbns. rke)

(@)

Fig.3. 2 Pressure Distribution along the Centreline Of Ejector
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Fig.3.5 Mach number distribution in radial direc-
tion of mixing chamber inlet section
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Fig.3.6 Entrainment at different length with fixed
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(1) D=12 mm
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and turbulence at entry section with different

diameter Fig.3.7 Effect of Length on Supersonic Region

Within Ejector
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IV.  CONCLUSION

In this work, the optimum values of three important ejector geometry parameters: primary nozzle
exit position and providing entry section before mixing tube (with varying diameter and diameter of entry
section), were investigated by CFD technique The optimal geometry parameters of ejectors depend on the
geometry and working fluids. Model was applied to the geometry with parametric variation and studies. The main
results can be summarized as follows:

. Entrainment ratio increases with providing entry section before mixing tube of suitable dimensions
as it increases the suction area for the secondary mass flow rate.

. At diameter 10 mm entrainment ratio has maximum value after increasing optimum diameter
entrainment ratio starts decreasing because loss in momentum diffusion, reverse flow and high level of
fluctuation in velocity has been occurred near the suction flow area.

. It was found that entrainment ratio has maximum value at length 2.5D which is the optimized
length it can also be seen that there is no benefit to be gained from using a entry section length longer than 2.5D.
It was found that as the length increases, the supersonic region decreases in length and diameter as a result
of which strength of the supersonic region decreases so the deflection of secondary fluid with respect to primary
fluid increases which decreases the entrainment ratio.
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ABSTRACT

All the three mode of heat transfer are applicable for Heat transfer through building wall. The main
purpose to use the insulation is to minimize the heat transfer across building wall. Today scenario, the
consumption of energy has been gradually increases due to population growth, building construction, modern
comfort life and industrial growth. Energy saving and conservation of energy is based on same principle. When
the consumption of energy has been reduced by proper utilization then energy will be conserved. Out of a
number of methods, the saving of the energy by applying critical insulation thickness to building walls is one
ofthe best methods. By applying the thermal insulation, the temperature of air inside the room is almost constant
even there is variation of temperature of atmosphere due to climatic change. The main gradient of mud wall is
soil. And soil is act as insulation due to very low thermal conductivity. So after applying the mud over
outer boundary of wall, a significant amount of energy has been saved.

Keywords: Thermal insulation, critical thickness, Conduction, Heat transfer, Mud wall, Bricks.

1. INTRODUCTION

There is a lot of advantage to usage thermal insulation in building application. It maintains the
uniform temperature of room air and maintain comfort environment for persons. After the application of
insulation, considerable amount of energy has been saved in the term of money.

A healthy environment has been created due to uniform temperature maintain of room air.

Therefore it is concluded that insulation installation is energy efficient activity. For comfort
environment, it is necessary to maintain higher temperature as compare to atmospheric temperature in winter
and less temperature as compare to atmospheric temperature in summer, which is performed by applying
insulation. For comfort condition of room, less amount of electricity is required if thermal insulation is used
at outer boundary of building. That is related with energy conservation. Thermal insulation also maintain to
minimize the air pollution due to less energy sources uses, which is more advantages-for atmospheric
condition. Some of the energy in the term of electricity is saved by using air conditioning system in building
wall. Insulation application does not only save the energy but also save the environment. Durmayaz et. al.
(2000) presented a detailed account for practical energy requirements and fuel consumption calculations of
the city of Istanbul in Turkey. Morel et. al. (2001) explained the process of materials selection, design and
construction used for a series of small residential buildings in Southern France. K. Comakli, and B.Yukse
(2003) investigated the optimum insulation thickness of thermal insulation used to reduce the heat loss
through external walls and roof. They also discussed that loss of heat in building occurs through external walls,
window, ceiling (Roof) and air infiltration. Mahlia et. al. (2007) analyzed the correlation between thermal
conductivity and the -thickness of selected insulation materials for building wall. They emphasized
that this relationship will be very useful for practical use to estimate the optimum thickness of insulation
material in reducing the rate of heat flow through building wall by knowing its thermal conductivity only.
Arvind Chel and G.N. Tiwari (2009) investigated the thermal performance of an existing eco-friendly and low
embodied energy vault roof passive house located at Solar Energy Park of II'T Delhi, New Delhi (India). Daouas
et. al. (2010) determined an optimum insulation thickness under steady periodic conditions. An analytical
method, based on Complex Finite Fourier Transform (CFFT), is extended to rigorously estimate the yearly
cooling transmission loads for two types of insulation materials and two typical wall structures. The thermal
performance of the walls under optimal conditions is also investigated. O. Kaynakli (2011) focused on
the investigation of these parameters that affect the optimum thermal insulation thickness for building
walls. To determine the optimum thickness and payback period, an economic model based on life-cycle cost
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analysis was used. Dhaka et. al. (2015) carried out a field study of thermal comfort in thirty well
ventilated residential and office buildings in composite climate region of India. The objective of the study
is to evaluate the thermal environmental conditions and quantify thermal adaptation for occupants of
these buildings. Wang et. al. (2021) established a new type of material model based on a molecular dynamics
simulation method by adapting two-dimensional boron nitride nano-sheets (BNNSs) and the thermal,
mechanical parameters and electrical parameters of models at different temperatures with different doping
concentrations were calculated. Nandini [jjada and R. Ramesh Nayaka (2022) reviews various thermal
insulation materials for heat ingress and contribution to sustainability. He found that among composition of
organics materials, cork, fibre-glass, cellulose with additives, polystyrene are potential thermal insulation
materials by reducing thermal conductivity up to 30 which could curtail the heat ingress whereas inorganic
compositions Vacuum insulation panels (VIP), aerogels and Nano silica (up to 3%) are the most promising
insulating materials consisting of inorganic composition with low thermal conductivity.

The main objective of this paper is to find out that insulation material which has comparatively less
thermal conductivity so that less variation of room temperature will occurs due to installation of such type
of insulation material over building walls. Therefore energy saving occurs.

2. TYPE OF INSULATING MATERIAL

In general, the Insulation materials are made to such type of material which will maintain the uniform
temperature of room. There are following type of insulating material, which

Types of Insulators -

. Thermal insulators

. Acoustic insulators

. Waterproofing insulators
. Radiation insulators

. Electrical insulators

2.1 Thermal insulator

Heat transfer across the building wall has been reduced or minimized by the application of insulation
material. Heat transfer has been takes through building wall, window glass, doors, opening and crack of
building surface. A major portion of heat is transmitted through building wall. A number of authors analyzed
and calculate the proportion of heat transfer through different portion of building without the application of
insulation. Itis observed that the heat transfer through walls, window glass, doors, opening and crack are 55 %,
25%, 10%, 5% and 5% respectively. For effective utilization of insulation material, the following parameter
should be considered carefully: -
(a) The dimension(Length. Width and thickness) of insulation material
(b) Cost aspect of insulation material with installation cost
() Greenhouse emissions related with pollution of atmosphere

2.2 Acoustic Insulators

Different types of unwanted noise which is transmitted through building wall, Window and Door is
minimized by using the acoustic insulator material. Sound emitted through different source has been also
absorbed by acoustic insulator material. Acoustic insulator reduces the intensity of sound produced by
different source by some instant absorbed. In general the acoustic insulation are provided on building wall,
boundary of building and partisan portion so that the intensity of sound has been reduced. Fiberglass,
polyurethane foams, polyester and Rockwool are used as acoustic insulators. It is better method to use acoustic
insulation material at that place where considerable noise has been produced. In study or bedrooms, there
is requirement of silence so at that region or zone there is beneficial to use acoustic insulation material.

2.3 Waterproofing Insulators

Water proofing insulation is generally applied in any area exposed to water such as foundations, roofs,
bathrooms, pools, tunnels, bridges etc. Such water can damage the structure and cause corrosion and cracking
of the reinforced concrete. In general such type of insulation is used on roofs of building to avoid the water
leakage. The crystal structure of waterproofing insulators is closed cell rigid structure. Some of the
examples of such insulation material are poly isocyanurate, Expanded polystyrene and Extruded polystyrene.
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2.4  Radiation Insulators

Radiation insulation is that material which reflects thermal radiation so that heat transfer rate has been
decreased by applying radiation insulation over building walls. It acts as barrier to reduce the heat transfer
across its ends. Insulation is attached with radiant barrier of building surface. Poly isocyanurate, rigid foam
and oriented strand board are example of radiation insulation. In general radiation insulation material
create radiant barrier between two surface at which it is install. Due to application of radiation insulation
on building surface, heat transfer decreases due to reflecting thermal radiation and reduces the heat transfer.
Radiation insulation is working at relative low temperature. In some cases, there is changed of phase due to
change of temperature.so in such type of situation, such type of insulation is avoid to install. An example
is diamond-like carbon coatings on polymers, formed by radiation effects on a hydrocarbon layer.

2.5  Electrical insulators

If current will not flow easily through material, such type of material is electrical insulators. Since
atoms are tightly bounded, so electric current does not flow easily. We all know that availability of free
electron is very less so it is act as insulation. In other hand the availability of free election in the case of
conductor are more. So electron is easily flow through conductors. The significance properties of electrical
insulation material are thermal resistivity, thermal conductivity and thermal resistance. We all know
that heat transfer through insulator is very less so thermal resistivity of insulation material has higher value.
Electrical insulator and electric material are different on the basis of heat propagation.

3. COMPARISON ON PROPERTY OF INSULATING MATERIAL

3.1 Resistance value

Thermal resistance of material is a thermal property in which it resist the flow of heat through two end
which is maintain at different temperature. Thermal resistance is closely related with heat flow through the
materials. Thermal resistance is measured in the terms of R value. R value has higher value if thickness of
wall has higher value and cross-section has smaller value. Thermal resistance is inversely proportion to
thermal conductivity of material. Higher the thickness of material and less the thermal conductivity, thermal
resistance has less value.

According to Fourier law, the transfer of heat is directly proportional to the temperature gradient
and inversely proportional to the thermal resistance (R value). Heat transfer rate has higher value if R
value of material has less value.

Comparison of electrical and Mechanical properties of different insulating material is shown in Tablel.
On the basis of Table 1, it is concluded that among the mention insulating materials, cross linked Polyethylene
insulation has excellent mechanical and electrical properties.

Table 1 Comparison of Electrical and Mechanical property of different insulating materials

S.No | Insulating Material | Electrical Property | Mechanical
Property
1. Chlorinated Good Good
polyethylene
2. Cross linked Excellent Excellent
Polyethylene
3. Neoprene Fair Good
4. Polyethylene Excellent Good
5. PVC Good Good
6. Nylon Fair Excellent

Comparison of different insulating material on the basis of R value is shown in Table 2.
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Table 2 Comparison of R value of different insulating material
S.No. | Insulating Material | R Value Property
1. Polyetahan, board 6.25 Very good property
2. Polystyrene sheet 7 Very good. It can be used as fibred glass
3. Polystyrene sheet 5 Low cost
4. Fibred glass 3.3 Low cost, ease of installation
5. Wood saving 22 Absorb less moisture
6. Saw dust 2.4 Absorb moisture and losses
7. Air space 1 Completely sealed air circulation
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Fig . 1 Comparison of R value of different insulating material

From Fig. 1, it is observed that Polyethylene board has higher R value and Air space has least R value.
Higher value of R indicates the heat loss through that material is less. it mean those material , which has higher R
value is better insulating material. And those materials having less R value is not suitable for insulation purpose.
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Fig. 2 Thermal properties of different insulating material at various temperatures

4. CONCLUSION

Insulation thickness has significant effect on energy saving of building wall. When we apply the insulation
material with higher thermal conductivity to building wall, then energy saving gradually decreases. After the
application of insulating materials, the greenhouse gas emission will be decreases and less amount of heat in
the term of energy is required. As thermal conductivity of insulation increases, energy saving decreases. It is
observed that after the application of insulation materials, the cost of heating or cooling is reduced by some
instant. (Approximately 35%). Maximum amount of Energy saving will take place at optimum insulation
thickness and by the application of less thermal conductivity insulation material.
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1. ABSTRACT

Kashmirvalley, known as “Switzerland of India” and “Paradise on the earth”1s famous all over the world
for its natural beauty and for its rich and delectable cuisine, which stand high and unrivalled by any other state
in India. Kashmiri cuisine, essentially meat-based, evolved several centuries ago, is a blend or a cultural mix
of Indian, Iranian and Afghani cuisine. The most unique and elaborate royal spread of meat and delicacies over 36
courses, is prepared all night long in open air kitchens known as Vurabal under the supervision of a ‘ Vasta-waza’
or master chef. To offset the dearth of vegetables during winters, the locals resort to the use of dried vegetables and
leafy greens - hokh-syun. A number of dried vegetables such as brinjal (Wangan Hachi), tomatoes (Ruwangan
Hachi), turnip (Gogji Are), and bottle gourd (Al Hachi) are sun dried during summers. Nevertheless, the
consumption of Hokh Syun continues unabated in valley especially during the period of chillikallan, as people
regard them as a medicine for different diseases. Scientific methods of drying and preservation, which too on
entrepreneur level have to be introduced to keep these dried vegetables safer and more nutritious for
reviving and maintaining culture.

Key words: Cuisine, Dried vegetables, Kashmir, Wazwan
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2. INTRODUCTION

Kashmir valley, known to the world for its natural beauties, is often referred to as India's Switzerland
and Paradise on Earth, has a unique climate with summers nice and cool, and winters harsh, 40 days of freezing
cold from December 21 to the end of January, nicknamed Chilla-Kalan by natives. Unparalleled, this part of the
world is also blessed with rich and scrumptious food. The cuisine of Kashmir is primarily meat-based; however
vegetarian dishes are also popular. Kashmiri cuisine is a cultural mash-up of Indian, Iranian, and Afghan
cuisines that evolved in the Valley several centuries ago (1). Kashmiri food, characterized by thick gravies
using liberal quantities of yoghurt, spices and dried fruits, cooked usually in ghee (clarified butter) or mustard
oil, is mild in taste and rich in flavor. Saffron, the most expensive spice in the world and grown locally, is used
extensively to flavour the Pulaos (rice dish) and sweets. The professional cooks, "Wazas', prepare traditional
Kashmiri Muslim banquet known as Wazwan. This most unique and elaborate royal spread of meat and
delicacies over 36 courses, is prepared all night long in open air kitchens known as Vurabal under the
supervision of a ‘Vasta-waza’ or master chef.

Frequent closures during winter of only national highway NH1A, connecting the valley with rest of the
country along with heavy accumulation of snow and severe cold culminates in severe shortage of vegetables
and other essential commodities. To offset the dearth of vegetables during winters, the locals resort to the use
of dried vegetables and leafy greens - hokh-syun. Hokh-syun is a generic and portmanteau term for hokh
means "dry," and syun means "vegetable" or "curry" in Kashmiri. Locals start buying fresh produce during peak
summer and early autumn for drying and preservation to gear up for the upcoming freezing cold. For drying
purposes, garlands of colorful vegetables may be seen hanging from the attics of houses with visual delight
in itself. Even fish are dried and or smoked to be preserved forwinter consumption. Drying, the process
of reducing excess moisture from food extends the shelf life of the vegetable, but it also restricts the growth
of microorganisms to ensure that the veggies do not rot, become contaminated by pests, or spoiled by fungi/
mould. Dried vegetables, apart from having medicinal properties generate heat within the body - required to
counter the chill of the wintry weather (2). But at the same time, these dried vegetables and fish are suspected
of being harmful too. Carcinogenic substances, N-nitrosodimethylamine (NDMA) reportedly present in
sundried foods are 35.6 pg/kg and in dried fish 20 pg/kg (3). Gastric cancer in the valley is 40% more
in Kashmir than any other form of cancer making this three to six times more than that the metro cities of
India (4). Peculiar dietary habits like intake of Kashmiri hot salt tea, Brassica Olerecea (Haakh) pickled
vegetables, dried smoked fish (Hochi gaade), dried vegetables and extra spicy cakes (Wur) are found to be
one of the reasons for the increased risk of gastric cancer in the valley. Nutrition is an important part of both
cancer prevention and treatment. Intake of a large quantity of fruits and vegetables is reported to reduce the
risk of cancer in the human body (5), as vitamins and minerals like calcium; vitamin A and C have a protective
effect on the mucosa lining that decreases the effect caused by the carcinogenic compounds (5, 6).
Additionally, research based evidences are available that a high fiber- containing diet may be protective
against breast, ovary, endometrial, and gastrointestinal cancer. Luckily, Kashmiri dried vegetable are full of
minerals, vitamins and fiber content, hence can have protective effect against carcinogenic effects. Eating
sun-dried vegetables free of any preservative once or twice in a week is not harmful for health, is being rightly
asserted by valley based clinicians. Mouth watering winter recipes would continue to be used for their taste,
flavor, and medicinal values and for countering the sky rocketing vegetable prices during winters, thus
preserving our rich and unique culture.

3. VARITIES OF HOKH SYUN
A varied variety of hokh-syun & winter foods are available and made in Kashmir and some
of them are described below:

3.1 Al’e-hatche

Al Hachi are dried long and slightly thick strands or roundels of bottle gourd. Its common names include
bottle gourd (Eng.); alabu (Sanskrit); lauki or ghia (Hindi); dudhi or tumbadi (Gujarati); sorakkai (Tamil);
chorakkaurdu (Malayalam); and ghiya (Urdu) (6). It is herbaceous climber plant that blooms annually and is
currently cultivated all over the world (6). Bottle gourd is used in Ayurveda to treat diabetes, hypertension,
flatulence, cooling properties, liver diseases, weight loss, and other ailments (7). Bottle-gourds are peeled,
sliced, made into garlands, and sun-dried. Al Hachi is mostly cooked with light spices or with mutton.
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Bottle Gourd

3.2 Waangan-hatche

The dried brinjals/aubergines, often known as eggplant, the king of vegetables, are used to prepare
wangan hachi. The thin and long variety of aubergines is used to make waangan-hatche. Each aubergine
is sliced lengthwise into four sections which are not separated but held together by the green calyx at the
top. The sectioned brinjals are hanged on a rope which is set up just like a clothesline and dried in the sun.

Wangan-hachi is mostly cooked with Moong Dal or Green Gram. Choki Wangan Hachi (Tamarind
lavored dried brinjals) is also a favourite dish of ours. Having cancer-fighting and anti-oxidant properties
aubergine are also beneficial to the skin and hair. It is high in dietary fiber, potassium, manganese, and
copper, among other nutrients (8).

33 Tamatar or Ruwaangan-hatche

Ruwaangan-hatche are dried tomatoes are dried in a number of methods, each with its own
characteristics. Some are seasoned with salt, some with herbs, while yet others are unseasoned. Usually, in
the sun, fresh tomatoes are cut and put out on sheets. They are occasionally powdered and used to enhance
the flavour of other meals. The main use of dried tomatoes is to flavour and colour other winter foods
and are commonly prepared with mutton or cottage cheese.

Tomatoes are an excellent source of vitamins A, C, and E, as well as lycopene and polyphenols, which
are non-nutritive antioxidants (9). Lycopene aids the human body in the battle against malignancies
(prostate, breast), atherosclerosis, and blood cholesterol level reduction (10).

s Y v
,._ (l:;r_,.

Tomatoes

Ruwaangan-hatche

34 Gogje Aare

Turnips that have been dried are known as Gogji Aar. The turnips are peeled, washed and thickly
sliced. A threaded needle is pierced through the centre of each slice. To the string, all of the slices are appended.
The thread's two ends are knotted together to form a garland, known in Kashmiree as gogjeara, which is
then hung to dry in the sun. Cottage cheese (paneer), mutton, and ot er ingredients are cooked with Gogji Aar.
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The turnip (Brassica rapa L.) is a root vegetable having a variety of shapes, ranging from flat to
spherical to top-shaped and lengthy. The colour of the peel might be red, purple, white, yellow, or green
above ground, while it can be white or yellow beneath (11). Turnip, cultivated as winter vegetable can be
used for human consumption as well as feed for livestock (12).100 gram of turnip bulb contains 0.12 % Fat,
34 calories, 2.2 % fibers, 7.84 % carbohydrates, no cholesterol and 1.10 % protein (11). Having anticancer
properties they are an excellent source of antioxidants. Since being loaded with fibre and nutrients and low
in calories - hence, the perfect food for the sedentary lifestyle of Kashmiris during winters.

Turnips

3.5 Hochh Handh

AP S A
Dandelion Greens

Handh or Dandelion greens (Asteraceae) is wild leafy green that is dried in the sun so that this leafy
vegetable can be cooked in winters as well. Dandlion is a perennial weed that may be found in gardens,
agricultural crops, pastures, and wastelands. The plant grows to be around 40 cm tall, with yellow to orange
blooms and jagged leaves (13).

Twelve medicinal properties of the plant are reported in the scientific literature, which include diuretic,
hepatoprotective, anticolitis, immunoprotective, antiviral, antifungal, antibacterial, antiarthritic, antidiabetic,
antiobesity, antioxidant and anticancer (14). Taraxacum officinale leaves are rich in fiber, potassium, iron,
calcium, magnesium, phosphorus, vitamins A and C, the B vitamins thiamine and riboflavin, and protein. Handh
is used for treating back-pain, common-cold and chest infections (13).

These dried greens are boiled, puréed, and flavoured with spices. They can be had on their own with
rice or, are sometimes, cooked with fish or chicken. It is ideal for new mothers because it is believed to cause
heat in the body and thus benefit both mother and newborn. The feast is called handhbaata.

3.6 Bhoombh lount or Buem

=

Lily Rhizomes

This dried water lily rhizomes, known locally as bhoombh or buem, is best served with dry fish. Bhoombh
is considered beneficial to treat gastrointestinal, genital, bronchial and joint problems (2). Rhizomes are
underground stems that are mostly used for storage. Carbohydrates and proteins are stored in the rhizomes of

water lilies during dormancy. The rhizomes release amino acids and carbohydrates in the spring to stimulate fast
shoot development until enough leaves have formed to take over food production (15).



J. D. Parrah et al. : Swadeshi Vigyan Patrika, Vol 3 (1) Jan-June 2022 84

3.7  Nadir Aare

The lotus stem is known as Nadru, one of the novelties of Kashmir valley. Lotus is a perennial
aquatic herbaceous plant belonging to the Nelumbonaceae family (16). It grows in the shallows of lakes and
ponds such as Dal Lake, Wular Lake, Mansar Lake, Manasbal Lake, and others. It may reach a maximum
length of 4 feet. In both fresh and dried form, it makes a delicious dish. This pricey delicacy used in a
variety of Kashmiri recipes but nadru yakhni is a well-known dish that appears on the menu of every
Kashmiri wedding or major celebration or occasion. It has little threads in it which are also edible. Fresh
nadru is washed, sliced into small cylindrical pieces, slightly boiled with haldee. These nadru slices are
tied to the thread with the assistance of a threaded needle to produce a garland. This garland, are, is hung to
dry in the sun. Nadir aare is either cooked alone with addition of spices or along with fish. Dried nadir are
also minced to fine form, fried, added with salt and mirchee; and enjoyed as chatnee.

Lotus stem is naturally fat-free veggie with good sources of phytonutrients. The stem packs a unique
mix of nutrients and minerals, including potassium (12%), phosphorous, copper (29%), iron (6%),
manganese (1%), thiamine (13%), pantothenic acid (7.5%), zinc (3.5%), vitamin B6 (13%), vitamin C (73%)
and fiber (13%) (17). Stems contain vasodilator qualities, aid in blood circulation, blood pressure reduction and
stress level reduction. Constipation can be relieved by eating lotus stems high in fiber. As a good source of
vitamin C forms an integral part of collagen which maintains strength, rigidity of blood cells, skin and organs.
Since it contains high concentrations of vitamin B complex and pyridoxine it helps to regulate mood and
mental health by interacting with neural receptors in the brain (17). Pyridoxine also controls homocysteine
level, hence keeps our heart healthy too (12).

3.8  Pharre or Farrigad or Smoked fish

Smoking is a fish preservation technique. Smoke includes volatile aromatic compounds that give fish
flesh its distinct characteristics, attractive look, colour, flavour, and scent, while also acting as a bactericidal.
The lipid content of the fish is dramatically reduced during the smoking process (18). Smoked fish is
unquestionably one of the most appealing fish products available, accounts for about 20% of the overall
fish supply on the French market (19).

During summer, fish are harvested in the nearby
rivers and lakes. These fish's abdomens are cleaned of their
contents and placed on grass, which is then burnt to
smoke the fish, giving it a smoky taste. Before the fish is
cooked with tomatoes and local greens, the charred black skin
is peeled off. The grass-smoked fish are so fragile that
they will break apart if not handled with care. The pharre are
cleansed cautiously in hot water to remove any grass strands
attachedtothemaswellasanyscorchedskinparts. Theyaredeepfried
and prepared with either tomatoes or Kashmiri haakh (collard
greens) after being well cleaned. Pharre and haakh is a popular
and preferred combination since it combines two popular
Kashmiri dishes: haakh and, of course, fried pharre.

Pharre

3.9 Hoggaade

It is open air sun-dried fish. These fish are neither cleaned nor
gutted before drying. The hoggaade has a shelf life of several
years. Because sun drying takes so long, the fish are prone to
bug infestation and contamination from airborne dust, which
results in low- quality goods. In Kashmir, eating hoggaade
during the winter is a centuries-old practice. They are fried
and cooked whole, with spices and dried tomatoes.
Being source of protein, vitamins, and minerals are the most

Hoggaadeh .
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cost-effective form of animal protein, particularly for the poor. Dried fish have higher quality amino acid
content than that of eggs. Because of dehydration-induced protein aggregation, protein content in dried fish is
generally greater than in fresh fish. 100gms of dried fish contains about 80% protein with 300 calories (20).
There is a common saying in the Valley that even the worst bad cold would be cured with a hot dish of
'Hokhe Gad' fried in mustard oil and cooked with red chilies and turmeric and served with a thick gravy.
Hogaard is considered medicinal food of choice for patients suffering from asthma.

3.10 Bumm tsoonth

1 This is the Kashmiri word for quince, the pear-shaped small and rounded pome
fruit grown on fruit trees, and native to the Valley. The quince is rough,
tannic, and slightly sour when eaten fresh. It is cooked in its fresh as well as dried
forms. During winters, sun-dried cubes of quince are combined with aubergines
(bummtsoonth waangan) or mutton (bummtsoonth syun or bummtsoonth
maaz) and relished by one and all.

The quince is a relatively nutrient-dense fruit with a low calorie density i.e.
just 57 calories per 100-gram (21). It's also a great source of dietary fiber,
antioxidants, vitamins, especially vitamin C and minerals like calcium, iron, potassium, magnesium and
copper. The fruit contains tannins including catechin and epicatechin (21).

3.11 Kangechh

Due to its ethereal taste and extravagant price, this wild, musky-flavored mushroom with its distinctive
honeycomb look is a prized delicacy sometimes referred to as "royal food." Kashmir's weather and woodland
conditions are ideal for a variety of mushroom species, incuding gucchi (Morchella). It grows and typically

Bumm tsoonth

found in the higher altitude, more
than 2000 meters above sea level, and
forest areas of Anantnag, Kupwara,
and Kangan in Kashmir (22). Gucchi
ollection is a very cumbersome task, since
collectors have to walk hundreds of
= #ev 5 miles through forests to identify it among
hundreds of other species. Highly perishable, mushrooms are stored in gunny bags, polythene bags, or
jars for off-season consumption after sun-drying, smoke-drying, or salting, and are occasionally blended
with turmeric powder to extend shelf-life in storage.
As a substitute of ‘meat’, wild mushrooms play an important dietary role as a key flavouring agent or even
as a condiment in vegetables. Gucchi dishes are served mainly during marriage parties. Mushrooms are rich
in protein, vitamins, minerals, folic acid and iron, low fat, trace elements, as well as dietary fibres (23). Of late,
mushrooms have emerged as a brilliant source of nutraceuticals, antioxidants, anticancer, prebiotic,
immunomodulating, anti-inflammatory, cardiovascular, antimicrobial, and antidiabetic (23). These morels
are tossed gently with mild spices to retain their earthy aroma.

3.12 Bote-tser Maaz

This unique and delectable dish is made from lamb and dried apricots and added with almonds, saffron,
peppercorns and mint to give it the special flavor. The fruit itself has a unique flavour, a strong scent, and a
pleasing yellow to orange colour with a reddish random overlay (24). The fruit is typically consumed fresh,
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but it can also be processed into jam, juice, and dried fruits by sun drying. Apricot, known as the "golden
fruit." and a “functional food” contains a high concentration of bioactive phytochemicals such as carotenoids,
flavonoids, phenolics, and antioxidants (lutein and zeaxanthin) beside potassium, iron, fiber, vitamins A, C,
and E (25). Apricots are therefore beneficial to opthomological health, helpful in the prevention and treatment
of anaemia and providing warmth to the body (26).

3.13 Others

Less commonly Maharaji sour apple, fenugreek (hoch meeth) and spinach (hoch palak) are also
dried and preserved for winter. The large, slightly sour Maharaji apple is sliced and dried and usually
cooked on its own. Some combine it with radish.

4. CONCLUSION

Despite availability of fresh vegetables, better economic conditions and enhanced health consciousness
the consumption of Hokh Syun continues unabated in valley especially during the period of chillikallan,
as people regard them as a medicine for different lethal diseases. Moreover dried vegetables are preferred
in harsh winter because of the belief that they generate heat in the body. Drying in the sun exposes the
vegetables to uncontrolled ultravoilet radiations making them in turn more prone to Aflatoxins and Fungi.
Scientific methods of drying and preservation have to be introduced to keep them safer and more
nutritious. Every necessary step needed to popularize the Kashmiree dried vegetables across the globe should
be taken.
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