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Report of the Project Work

“Incidence of Anaemia in Vidavalur of Nellore District, Andhra Pradesh

Introduction :

Blood is a specialized body fluid in animals that delivers necessary substances such as
nutrients and oxygen to the cells and transports metabolic waste products such as carbon dioxide
away from those same cells. Haemoglobin is the iron containing oxygen transport metalloprotein
in the red blood cells. Haemoglobin has an oxygen binding capacity of between 1.36 and 1.37 mL
oxygen per gram of haemoglobin, which increases the total blood oxygen capacity seventy fold
compare to dissolved oxygen in blood. The mammalian haemoglobin molecule can bind up to
four oxygen molecules. When the diet does not contain sufficient amounts of iron, anaemia
develop. It is a gradual process and takes several months to show up a normal person has about
14 — 15g of haemoglobin. Any person whose haemoglobin level is below 12mg/100mL, blood is
considered anaemic with expectation of pregnant women. About 80% of the total anaemic cases
are due to iron deficiency, and the rest are due to deficiency of nutrient like folate and vitamin
B12. Folic acid and vitamin B12 are important for the production of blood cells. Man rarely
suffers from iron deficiency due to poor diet. However, when new blood has to be made, the iron
requirement is greatly increased. An adult woman requires 35 — 45mg of iron per kg body weight
or a total of 250 mg of iron. It plays a major role in the formation of haemoglobin and myoglobin.
Most of the iron in the body is located in the haemoglobin of circulating red blood cells. Whereas

in many normal menstruating women, almost all of the iron is in red blood cells because of their

limited iron stores.

The values of heamatological parameters are affected by a number of factors even in
apparently healthy populations. These factors include age, sex, ethnic background, body build and

social, nutritional and environmental factors.
Subjects and Methodology :

The total of 200 (90 male and 110 female) subjects are taken for this
study. The subjects were selected among male and female human beings from rural
area (Velagalammagunta Village, Vidavalur Mandal) and also from urban arca
(Vidavalur town). Subjects were volunteers. Potential Subjects were first questioned

with the use of a pre-coded questionnaire. Information was collected about




physiologic condition ( age, sex, menstruation, pregancy or lactation ), health status
and life style ( Presence of disease, use of drugs and supplements, smoking habit,
use of contraceptives). After establishing that the potential subjects did not suffer
from any obvious illnesses as indicated by the questionnaire, blood samples were
collected by finger pricking method. The data collection took place for -3 weeks.
For collecting blood samples and conducting the test some of trained students also

involved. Informed consent was obtained.

For determining the haemoglobin level in the blood the Sahli-Hellige Test
was used. In this method, blood is mixed with dilute hydrochloric acid. This process
hemolyzes the red cells, disrupting the integrity of the red cells membrane and
causing the release of haemoglobin, which in turn, is converted to a brownish-
coloured solution of acid haematin. The acid haematin solution is then compared
with a colour standard. This method is sufficiently accurate for routine examination.
Results are reported both in grams per 100ml of whole blood and in percent of
normal values. There are a number of modifications of the Sahli-Hellige method,

and 100 percent may be equal to from 13.8 gto 17.3 g.

100 percent is equal to 14.5 g of haemoglobin per 100ml of whole blood.
After reading the percentage n the scale, the tube is turned and read from the other
side to get the equivalent reading in grams. Since 100%+ 14.5g = 6.9, so one gram
of haemoglobin is equal to 6.9 percent, if only one scale can be read, the other

reading can be computed.

Results :

In our survey we determine the quantity of Hb (g/dl). We divided the subjects
into different groups based on age and sex. We made a comparison about
percentage of haemoglobin among the different age groups and between male and

female. We divided the subjects into four age groups (years), ie 12 -19 (30




subjects), 20 -40 (70 subjects), 41 -60 (60 subjects), 61 -80 (40 subjects) including

male and female.

Table 1: Details of Number of Subjects investigated

Age groups (years) No. Investigated
Male Female
12-19 13 17
20-40 32 38
41 -60 40 20
61-80 22 18
Total 107 93

Gender-wise Distribution of the Subjects

voluntered

120

100

12-19 20-40

41-60 61-80

Total

@ No. of invastigated males

® No. of invastigated females




Population of male volunteers in different
age groups

0%

Population of female volunteers in different
age groups
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Table 2 : Mean Hb (g/dl) based on the age and sex

Age Groups (Years)

Sex Mean Hb (g/dI)
 Male | 11.76
12-19 Female 12.31
Male 1292
20 - 40 Female 11.36
Male 13.36
41 - 60 Female 12.31
Male 12.31
61 - 80 Female 11.75

Haemoglobin levelsin the population of

volunteers

14 -

135 -
13 -

13.36

125 -
12 -
115 -

1
| 105
10

W Males

u Female

41-60 61-80




Normal Hemoglobin levels According to the World Health Organization ( WHO ):

A healthy haemoglobin level depends on maintaining good nutrition and regular physical
exercise. In return, haemoglobin helps you stay active by transporting oxygen through your
bloodstream around your body and by removing poisonous carbon dioxide. Normal haemoglobin

levels depend on your sex, age and health status.

Groups (Years) / Gender Normal Hb level (g/dl)
0.6-4 11 g/dl
5-12 11.5 g/dl
12-15 Equal or Above 12 g/dl
Adult Male 13.8-17.2 g/dl
Adult Female 12.1-15.1 g/dl
Pregnant woman Equal or Above 11 g/dl

Discussion :

The quantity of the haemoglobin is very important in the diagnosis of the anemia. Anemia

is a condition where there is a less than the normal quantity of haemoglobin present in the blood.

Table 4 : WHO’s Haemoglobin thresholds used to define anemia.

Age or Gender group Hb threshold (g/dl)
Children (0.5 - 5.0 yrs) 11.0
Children (5 -12 yrs) 11.5
Teens (12 -15 yrs) 12.0
Women, non-pregnant (>15 yrs) 12.0
Women,pregnant 11.0
Men (>15 yrs) 13.0

To compare the percentage of Hb, we take the mean Hb (g/dl) of male and female as well
as of the four age groups. The mean Hb of the male was 12.83 g/dl and for the female it is 11.93




£/d1. Male subjects have more amount of Hb (12.83 #/dl) than the female subjects (11.93 g/dl). By
this we said that based on the sex percentage of Hb varies, the male subjects having more amount

OFHb than the female subjects.

The mean Hb (g/dl) of the age group 12 to 19 yrs were 12.035 g/dl, for 2™ group (20 to 40
years) was 12,14 g/dl, and the mean Hb of 12.835 g/dl and 12.53 g/d for age group 3 (41 to 60
yrs) and 4™ age group (61 to 80 yrs) respectively. By compare the mean Hb (g/dl) level between
these age groups we find that the age group 41 to 60 years having the more amount of Hb (12.835
g/dl) than the other groups. The age group, 12 to 19 years having less amount of Hb (12.035 g/dl)
than the other groups. The remaining two groups have Hb in between the range of these two
groups. The age group 61 to 80 years having Hb (12.53 g/dl) and the age group, 20 to 40 years
having Hb (12.14 g/dl) and the age group, 20 to 40 years having Hb (12.14 g/dl). By these

observations we said the level of Hb (g/dl) varies depending on the age.

Most of the subjects are having the healthy level of Hb (g/dl), which is given by the WHO.
But some of the peoples are having very less amount of Hb than the normal healthy Hb levels, so

they were anemic patients. The anemic condition of that person are due to the improper diet.

The main reason for having less amount of Hb due to by taking improper diet and some
habits, like smoking. Because iron is an important component of haemoglobin, consuming iron -
rich foods will raise the haemoglobin levels. The iron rich foods, like Fortified Foods (These
products include breakfast cereals, pasta, bread, malted drinks and grits). The Food and Nutrition
Board recommends 18 mg of iron for women and 8 mg for men either from animal sources

(seafood,poultry,eggs and beef) or plant sources (red bean kidney beans,lentils,soya beans,black

beans,white beans and cowpeas).

Conclusion:

Hb is a very important metalloprotein in the blood. By find out amount of Hb present in
the blood, we diagnosis that whether the patient is suffering with anemia or not by our survey we
conclude that the maximum people are having healthy amount of Hb (g/dl), the limits which is
given by the WHO. Some of the people are having very less amount of Hb they consider as a
anemic patients. There is a significant difference between the amount of Hb present in the male

and female subjects and the difference age groups.

By this we conclude that the amount of Hb in the blood varies depend upon the age and

SCX.
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‘“Imcidence of Anaemia in Vidavalur of Nellore District, Andhra Pradesh

SURVEY QUESTIONNAIRE

Name of the Student :

Name of the Faculty Mentor :
Name of the Villager/interviewee :
Village/Area/Colony/Locality :

1. Are you aware of Anaemia?

2. Have you ever heard about Haemoglobin ?

3. Have you ever been tested your Haemoglobin levels ?

4. What is your Haemoglobin levels Now?

5. What is your age ? (Young/adult/old)

6. Specify the gender : Male/Female

7. At What time you are tested for your Haemoglobin levels ?

8. What is your food habits?

9. Did you take fruits regularly with your food?

10. Which type of fruits you take regular?

11. Did you take any iron supplimentary’s before or after meals?
12. At what time you wake up in the morning?

13. At what time you go to sleep at night?

14. How frequently you check your weight?

15. How much time do you spend in a day for watching TV/Mobile?
16. What is the nature of your work/job? Does it involve any Physical labour?

17. Do you take junk food frequently?




18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Is there any family history of Anaemia?

Are you a smoker/tobacco chewer? If yes how many times you use them in a day?
Are you alcoholic?

Are you confident that you can improve your haemoglobin levels?

Do you know the number of anaemic patients in your village?

Do you know the reasons for Anaemia?

Do you know the problems of low haemoglobin levels?

What may be the possible reasons for the prevalence of anaemia in your area?
Is there any pregnant women in the family?

How many children are there in the family?

How many old people are there in the family?

How many tenage girls are there in the family?

30.Have you given any iron supplementary tablets by your local health workers?

* %k kkk

Students working with the Survey
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BMI OF VARIOUS Persons Weights
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A Quick Reference Guide For Primary Care Staff

(See www.icgp.ie/weightmanagement or www.hse.ie for additional online resources)

i i i ass || TObese class
Underweight Healthy weight Overweight Obese Class | , /
(<18.5 kgs/m?) (18.5 -24.9 kgs/m?) (5 - 29.9 kgs/m?) (30 - 84.9kgs/m) i (35 gs/m?)

mmmmmmmmmmmmmmmmmm
100 209 202 196 189 183 178 172167 162 157 152 148 144 140 136 132 129 125 455kgs
L1050 20 213 20 o 199 192 186 181 175 17 0 165 160 155 151 147 143 139 135 132 47.7kgs
P 0 2300 23 215 208 200 195 189 183 178 173 168 163 1586 154 149 145 142 138 50 kgs

N5 241 233 25 218 914 204 198 192 186 180 175 170 165 161 156 152 148 144 52.3 kgs

0B A3 235 07 20 23 06 200 194 188 183 178 173 168 163 159 154 150 S545kgs
15262253245 237 29 22 a5 208 00 196 190 184 180 175 170 165 161 157 568kgs
10T %3254 246 238 231 24 217 g1 204 198 192 187 182 177 172 167 163 59 kgs
WSB3 23264 256 47 40 22 25 g 212206 200 194 189 183 178 174 169 614kgs
MO 293 W3 24 265 257 249 oy 23 226 220 213 207 201 196 190 185 180 175 636kgs
U5 L3047 293 284 275 265 ps7 249 A2, 85 082113157 %8 203 197 192 187 182 65.9 kgs
150 1314 13047 294 284 975 g5 58 250 ‘A3 88970, 25 HE 16 204 198 193 1d 68.2 kgs
185 [ 325 314 303 293 284 275 27 258 51 U086 297 B3 NI N1 05 igg 194 705kgs
160 | ' 3031 293 284 275 267 259 51 244 237 230 24 17 212 206 200 72.7kgs
215 267 259 251 244 237 21 24 218 212 207 T5kgs

83 275 267 259 252 4 88 21 25 g 213 77.3kgs
B2 B3 5 BT 259 %2 45 By 21 ms 213 T795kgs
291 283 274 26 259 252 %5 28 232 295 81.8 kgs
299 290 282 274 266 259 251 25 B8 232 8Alkgs
298 289 81 273 26 258 251 44 238 86.4kgs

| 289 280 273 265 258 251 244 886kgs
288 280 272 264 257 251 9kgs
295 287 279 271 264 257 %32kgs
24 285 278 270 263 95kgs
22 284 277 269 917kgs
283 276 100kgs
1023 kgs
104.5 kgs
106.8 kgs
0.1 109.1 kgs
07 111.4kgs
3 1136kgs
19 1159 kgs
06| 1182 kgs
120.5 kgs
38 | 122.7 kgs
4| 125 kgs
| 1273 kgs
7. 1295 kgs
3. 131.8kgs
380 3697 1341 kgs
6. 376 136.4kgs

2' 382 1386 kgs

33°EgT | 388 1409 kgs

42 | 395 1432kgs

iEas] 1455 kgs

b {1442 1477 kgs
m 425 150 kgs

. m m 152.3 kgs

mm 1545 kgs

B2 1469 [456 | 444 | 43, [P ks

9 1415 [463 ['450 | 159.1 kgs

mm 161.4 kgs
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Introduction:

Surface tension jg the property

minimum. A free liquid surface acts as

having high surface tension w

of the liquid, which makes its surface areq

a Stretched elastic membrane. Due to this, a liquid

Ul have legg benetrating capacity. C
arrow bore of

surface tension, liquid can rige or low

apillary tube is a glass
tube having a uniform n

about Imm diameter. Due to the property of

erin a capillary tube, The liquid with less surface
tension will rise a lesser height in

a capillary tube. Lower the surface tension, higher is

the penetrating Capacity and thus, cleaning is more effective.

The surface tension of 3 liquid T= 1/2hrdg
Where h= capillary rise
r = radius of capillary tube
d = density of liquid

g = acceleration due to gravity

Apparats:

i i > in a beaker, six different detergents, six
Traveling microscope, clean water in k o

beakers, capillary tube fitted with a twice-bent pin, retort stand, physical balance, and
AN ) s

weight box.



Clean water is taken in a beaker. The capillary tube fitted to retort stand is dipped

vertically in the water such that, the tip of the pin just touches the water surface. With the

help of traveling micr oscope, the capillary rise in the tube is determined.

0 5 . .
2% solutions of different detergents were prepared by dissolving 2grams of

different detergents in 100ml of distilled water in different beakers.

With the help of traveling microscope, the capillary rise of different liquids

in the capillary wbe is determined separately. The readings are tabulated in the table —I.

Now the capillary tube is cleaned and arranged horizontally to the retort
stand. With the help of traveling microscope. diameter of the bore is determined. The

- readings are tabulated in table-II.

The surface tension of different detergent solutions are calculated using

the formula T="%hrdg dynes/cm.




TABL) (1

Determingg;
ning :
g nation of surface tension:
N dr el Qllz;‘(!ilf“’ Quantiy g:-r;"'¢|i"£1 T
B\ . . T MICTOSCOpe :
S.No the Witer Of Rc"”;((”m Capillary Surface
DCtCl‘anI dley ')Clcl ent . _,,‘" “l»gfiu ‘ ng;‘ T
1 & /\( ] » ‘f { [J}.inn
nl the Al the | k- ,
leniscus Pintip | ¢ .
l - o p——d R1 (cn ., p i Ll Dyre/em
100 ! am) | R2(em) |
9.85 N
2 Wheel TNT\ SN 7}2 | 253 | 65704
3 Rin 00 T————223 | 6610 | 1343 | 3708
- 5.257 4.053 1964 | 1 vew
4 Surf wo | L, -
: excel s 7834 6.636 | 1.19% -
S Tide 100 R‘z\\%\\~“ e
6.959 5771 | 1.188 10 837
0 Mr. whi i T
r. white 100 2 7855 | 6709 | 1.146 29 761
7 Ariel 100 2 T2 6.603 f 1.122 | .‘.':* A: “
’ :
TABLE (1I) R

Determination of internal radius(r) of capillary tube:

The surface tension (T) Vv
able (1), From the values obtained, 118 cle
| dlrccuy proportional to the capillar

¢ the detergent Arie

and cope 2 e e
ang corresponding T is less o
better detergent o

Sl SER

- Onsiderygigy,

L

e

S\ Wi ] . .
hder ivestigation, Henee Ariel

is

alues of diffe

y rise. I'rom the

the

: - ST !
Traveling microscope rcadlng§ Internal diameter | Internal radius
Left end of Right end of ,
S.No. innc?r circle of | inner circle qt D=RI-R2 2 R=D"
capillary tube | capillary tube (Cm) | (Cm)
R1 (cm) R2 (cm) | R
£ 13 : | AR
I 5.245 5.351 0.106 0,05

rent detergents liquids are shown i the

; 3! L 3 by ‘-!5:1 ’
ar that, the surface tenston ob liquid s
table it is clear that, the capilany e
| when compared to the other detergent

o the deterpents under
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High- :
gh-Temperature Superconductors

Superconductivity

asuring the resistivi
. S g the resistivity of mercury at low temperature. He
electrical resistivity of mercury

when He was me
observed that the

at low ter . ¥
nperature. He observed that the electrical resistivity of

ure mercury dro
p J ps abruptly to zero at about the boiling point of helium i.e. 4.2 K. He concluded

that the mercury has i
y has passed into a new state which is called Superconducting state. The

temperature hi i i :
P at which the resistance disappears is called the transition temperature or critical
temperature.

High Temperature Superconductors:

In the year 1986, Bednorz and Alex Muller in Zurich discovered the high temperature
superconductivity in ceramics. They made a particular type of ceramic material which remained
a superconductor at a temperature as high as 30k. The importance of the discovery was

recognized immediately and they were awarded the Noble prize in Physics in 1987.

The high temperature superconductors are also called as high T. materials. These
Materials showed promise in pre commercial applications in thin film devices, and wires being

fabricated.
BaPbg 75Bi0.2503 T=12k
La, gsBao.15CuOa4 T=30k
YBa,Cu302 T.=90K
Te=120K

leBazcazculolﬂ



Observations:

All high temperat
perature super conductors bear a particular type of crystal structure called the

pervoskite structure,

The addition of ex
‘ extra copper oxygen layers into the structure unit of superconducting
copper oxide complexes pushes the critical temperature to higher values.

T iti : .
he addition of any atom into copper oxide layewr either brings down or destroys the

effect of superconductivity.

In bulk materials since they are ceramics, the flow of super currents have restriction due

to grain boundary effects.

Making yttrium-barium-copper-oxide superconductors requires the following
items:

e Yttrium Oxide

e Barium Carbonate
o Cupric Oxide

o A Laboratory F
« Lab ware made of alumin

dish made by Coors Ceramics.

urnace such as a Thermolyne Muffle Furnace or a converted potterv kiln.

a. The recommended lab ware is the 20 ml. CD-20 alumina

« An Oxygen Source

Liquid Nitrogen and a rare-earth magnet for testing and demonstrating the
[ ]

superconductors

arium Carbonate is 2 toxic substance. It can be safely handled

dures. It is imperative, however, that (especially during the

cals) @ good-qualit_v dust mask is
es, such as disposable Iatex surgical

Important Safety Note: B

with ordinary laboratory proce

: worn during the
cheml

grinding and mixing of the
yoratory glov

procedure. It is also important to wear lal

gloves, while working with thesc chemicals.



There are a number of ' )

e plest is the ane thatmztshggcsoﬁ 6[:)Leparmg yttrium-barium-copper-oxide superconductors. The
" " I .

four step process. nown as the "shake-and-bake" method. This involves a

1. MIXING THE CHEMICA
LS
2. CALCINATION (the initial firing)

3. THE INTERMEDIATE F
IRING(S e
4. THE FINAL OXYGEN ANNEA(L[)I\%xygen nnealings)

1. MIXING THE CHEMICALS. The starting mix is a gray powder formed by thoroughly
mixing yttrium oxide, barium carbonate, and cupric oxide. There are a number of workable
methods of mixing the powders. The recommended procedure for modestly equipped
laboratories is to first use a mortar and pestle to grind down any lumps or large particles in the
chemical powders, then to shake the mix vigorously in a capped jar or stoppered flask for several
minutes. The ultimate purpose of this entire process is to combine the starting compounds at the
molecular level. A really thorough dry mixing of chemicals is a difficult process, but taking
extra time and work during the initial dry mixing process will pay off later. (Mixing in a sealed
plastic bag is also a workable mixing method, especially if your starting chemical are lumpy, but

it is best to shake them thoroughly in a jar at the end of your mixing process.) Use a dust mask

and avoid breathing any of the chemical powders. The chemicals must be mixed in the

proper proportions so that the atomic ratios of yttrium, barium, and copper are 1:2:3. Yttrium

Oxide, Y,03 11.29 grams

« Barium Carbonate, BaCO; 39.47 grams

« Cupric Oxide, CuO 23.86 grams

2. CALCINATION. For the initial heat treatment, called calcination, the mix is heated at 925-

ius for about 18-24 hours.
for continuous use.) This first treatment may be done a

(The 950 degree temperature works much better if
950 degrees Cels
this is within the rating of your furnace

rating dish made of al
ave a particular reason for u

he basic crystal structure of YBa;Cu3Q0ss, and gets rid

arbonate is used instead of barium

umina or of a good grade of laboratory porcelain. It is

crucible or evapo h sing ordinary porcelain
. ou

mina unless ¥

rms t

best to use alu
0
labware. This first heat treatment

" ium ca
of the carbon dioxide from the bari :
any reasonable pur!

rbonate. (Barium ¢ .
y is difficult to obtain. Also, exposing

) ) . f
oxide because barium oxide O




barium oxide to air tends

to quickly convert much of it to b

arium carbonate and barium
hydroxide.)

The result of this first firing i 5 porous black

orvery dark gray clump. The coloration should be
fairly even. An uneven green coloration i 5

n indic

ation that the powders are not as thoroughly
mixed as they should have been, and that extrg time

result in a material that is much harder to re

-grind. Temperatures above 1000 degrees Celsius
may destroy the crystal structure,

After the mix has heated in the furnace for at least 18 hours at 925.975 degrees Celsius, begin a

slow flow of oxygen into the furnace, and reduce the tem

perature slowly. If you plan to test the
sample for superconductivity after this firing,

the cooling rate must be no more than 100 degrees
d. The rate of cooling from 400 degrees down to
200 degrees per hour. If you do not plan to test for

a cooling rate in excess of 100 degrees per hour may be used:

per hour until 400 degrees Celsius is reache

Superconductivity after this firing,

however a cooling rate in excess of 250 degrees per hour is not recommended. Do not remove

the oxygen flow until the indicated furnace temperature has fallen below 400 degrees Celsius.

The material should be thoroughly re-ground in a mortar and pestle (or similar device) between
each firing. Problems that occur in the mixing and grinding process in any of these steps are
often due to hard, coarse particles being mixed in with the finely powder material. An ordinary
Kitchen tea strainer can come in handy at this point to separate the coarser particles or lumps so

they may be ground separately. Shortcuts in grinding the materials, such as using an electrie

Coffee gringer often contaminate the compound with elements that destroy the superconducting

Properties. Some contaminates will destroy superconductivity in very tiny amounts, To keep



|
i
k
|
I
!
i
|
|

K »s of success hig ol g
vour chances gh, grinding with a good-quality mortar and pestle is the best
- Lati o0 y e s

7his manual grinding
mcthod. Thism g ng can be an arduous process, but the results are worth the trouble

« L OXYGE ) o
4. THE FINAI N ANNEALING. The sample should be thoroughly reground, and the
resultant black powder placed back in the alumina dish, The thickness of the layer of I
. : er of oose
powder in the dish should match the desired thickness of the final superconducting disk. For thi
. Forthis

final firing, the powder should be as finely-ground and as densely-packed as possible, Do NOT

pack the P owder into the dish by pressing on it from the top (as this can makes the

superconductor tend to stick to the alumina dish). Better results can usually be obtaired by

tapping (¢ alumina dish with a pestle or a similar object so that the particles of the mix settle
together in an evenly packed disk.

For this final heat treatment, heat the sample to between 950 degrees and 1000 degrees Celsius

for about 18 hours. The higher temperature is better, but be sure of the accuracy of vour

temperature indicator before getting too close to 1000 degrees. Temperatures much above

1000 degree
sticking to the alumina dis
temperature of 950 degrees Celsius may yield a

s risk decomposition of the crystal structure and the possibility of the material
h. On the other hand, a final oxygen annealing at an indicated

superconductor that will crack easily, but will

otherwise be satisfactory.

Applications:

Superconductors find many applications .

In power transmission losses will be minimised if superconductors are used.
ging which is much safer than

Superconducting magnets are used in magnetic resonance Ima

Using X-r
-rays for same study.
ducting materials. The cost of

V o it ’(C
1Y strong magnetic fields can be generated with coils made of supercon

Sue ) A

h magnets s quite lesser than conventional electro magnets.

3 walees ft Ao MiC flux
DS ar fundamentally super conducting rings that act a8 storage devices for maste

osses ,there i

conductors Wi

At
Pft;sem (due to heat generated through I'RI
on a chip of given size. The use of SUPET

“rowge
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LIGHT EMITTING DIODES

A light-emitting diode (LED) is a semiconductor device that emits light when
;Zelectric current flows through it. When current passes through an LED, the
ectrons recombine with holes emitting light in the process. LEDs allow the

rent to flow in the forward direction and blocks the current in the reverse

- Light-emitting diodes are heavily doped p-n junctions. Based on the
emiconductor material used and the amount of doping, an LED will emit

oloured light at a particular spectral wavelength when forward biased. As shown

o
in the figure, an LED is encapsulated with a transparent cover so that emitted light

an come out.

The LED symbol is the standard symbol for a diode, with the addition of two

all arrows denoting the emission of light.

[/

Anode Cathode

LED Symbol

mple LED Circuit

he figure below shows a simple LED circuit.



How does an LED work?

n-type
0 o g |
°.° o’ .OH
Hole - Electron
. 0o rY
Light 000000
smmmemecccenan.. Fermi level
_______________ .- Recombination Band gap
O_g O000O0 Valence band

The energy is released in the form of photons on recombination. In standard
diodes, the energy is released in the form of heat. But in light-emitting diodes, the
energy is released in the form of photons. We call this phenomenon
electroluminescence. Electroluminescence is an optical phenomenon, and

electrical phenomenon where a material emits light in response to an electric

R 5 o )




How does an LED work?

WORKING PRINCIPLE OF LgD

@#@

p-type e n-type
*C%""O_

; T

: "o 00 @

Hole - v ' Electron
(] ® e
Light 000000

P Fermi level
_______________ .- Recombination Band gap
OO0 0000 Valence band

he energy is released in the form of photons on recombination. In standard

leased in the form of heat. Butin light-emitting diodes, the

iodes, the energy is ré
in the form of photons.

cence is an optical phenomenon, and

) We call this phenomenon
nergy is released
Electrolumines

lectroluminescence.
aterial emits light in response to an electric

lectrical phenomenon where a m



"Asthefow

light increases and reachq
S @ maxj
mum

ypes of LED
elow is the list of different types of LED that are designed using semiconductors:

+ Miniature LEDs
High-Power LEDs

Flash LED

Bi and Tri-Colour

Red Green Blue LEDs

Alphanumeric LED '
Lighting LED

e
ome advantages of LEDs OVer Incand
wer, and they require low operational voltage.
power,

scent Power Lamps are:

+ LEDs consume less
» No warm-up time is neede |
« The emitted light is monochromatlc.

They exhibit long life and ruggedness.

d for LEDs.



. More lumeng
light bulbs, The
- shape, unlike flu

_ Disadvantages:

,‘ ﬁ-"LeDS\aré used in Many Places p
L . er

dare Emitted b
Y LED
LED “ghtning Efficie?\ir Watt as compared to incandescent

Orescent Jighy bulbs Ol}'tgztetlre is not affected by the size or

LED lights Up quickly, 3

) red indicator | i i i
under a mic ) or light achieves full brightness light
: rosecond. At times the LEp gives a faster response.g ¢

The LEDs pe
tharmal m‘; nr:OI’mance Iarge'y‘depends on the ambient temperature of the
gément properties or the operating environment also.

LEDs must be supplied with 3 voltage which is above their threshold
voltage, and current below their rating.

Area light source: the single LEDs do not approximate a point source of light

which is giving a spherical light distribution.

~ Uses of LED

Uses of LEDs fall majorly under four categories that are:

“In the visual signals where the light goes more or less directly from the source
inside the human eyes, it does so to convey a message or meaning.

~In illumination: where light is reflected from the objects to give visual responses.
L Interacting and measuring with the processes involving no human vision.

- It’S also mused in the narrow light sensor where LEDs operate in a reverse biased
28 mode And they respond to the incident light also instead of emitting light.

; | DQ'e to their small size they can easily be fitted in anywhere and can be used time

. and again they are also avail




jight

Emitting Diode Colours

Semiconductor
Material

White

4.0v




L1e | offers a quick compari f sdime. af "
ble 1 q parison of somc of the characteristics for lasers and LEDs. These chara

;c"qss“eld, in greater detail throughout this article and the article on lascr diodes.

R o o

e w o v : Table | - (‘(_gnpuri’k(’n‘\"nl"l‘lil)‘S‘Ell(lwi,xisizll‘g
k;zﬂharacterishcs LEDs [asors
Output Power Linearly proportional to drive Proportional to current
o current above the threshold
Current Drive Current: 50 to 100 mA Peak ;t}{eshold Current: 5 to 40
Coupled Power Moderate High ]
Speed Slower Faster
Output Pattern Higher Lower
Bandwidth Moderate High
Wavelengths Available 0.66 to 1.65 ym 0.78 to 1.65 pm
Spectral Width \Wider (40-190 nm FWHM) E;r;:ovwvﬁr“x.ooom i, 1215
Fiber Type Multimode Only SM, MM
Ease of Use Easier Harder
Lifetime Longer Long
Cost Low ($5-$300) High ($100-$10,000)

cteristics are
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 Title of the Study Project: WEB BASED STUDY OF
- DIFFERENT SATELLITES AND APPLICATIONS

Objective of the Study:

- 1. To know about Global Positioning System(GPS) and
its applications.

2. To study the different types of satellites and its
- applications.

3.To know about Communication satellites (i.e) Fixed
~ Service Satellites(FSS) and Mobile Satellite Technology
~and its applications.

Methodology followed for the Study:

Data Collection from various web based sources.




o rechaology has advanced rapidly in recent vears. Sgnelt
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= 2= e X paviganion System provides users w ith suffoent 0o
' N for critcal

and integrity of information to be wseadie

' ——— == pavigation applications. The GPS syseerm is the fims2 oore

: “““j"”‘" L ) clement of the satellite pEVIZIROR SHITEM wided
available to civilian users. The Russian satellite navigation system. GLONASS. which is similar im cperanon, =

 another satellite constellation element of GNSS.

tellites and 3 active spares. Sarellies are in orbits with

The current constellation consists of 21 operational sz
20,200 kilometres. The orbital conse! lation consists of
by about 33 degres Such sn arrangamanl

Vappro.\'imately 12-hour periods operating at an altitude of

six orbital planes. each inclined with respect to the equatorial plane t 55

ensures that at any time there are at least four (and up to 12) satellites sbove the horizon available for
simultaneous measurements. GPS satellites transmit on tWo L-band frequencies: 137332 GHz (L and 122760
GHz (L2). The L1 signal has a sequence encoded on the carrier frequency by a modulation rchnique whict
contains two codes. a precision (P) code and a coarse/acquisition (C/A) code. The L2 carrior contains oaly -
code that is encrypted for military and authorized civilian users. Most commy

ercially available GPS oAV
utilize the L1 signal and the C/A code.
Pcode users determine their geocentric positions instantly @ about § metres with a single hand-held sawllite
receiver. The C/A codes repeat every millisecond and are available to every user. These codes are st usabke foe
positioning but they provide only about 20- to 30-metre accuracy.
aver over the Polar Regions, and air quality is bng

ng holes in the ozone l
spills transmit data using GNSS. Archacologists and

GPS-equipped balloons are monitori zone
ovs tracking major oil

monitored using GNSS receivers. Bu
explorers are using the system-
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« M . 0y '\*:. . i SPNace
A communications satellite is an artificial satellite a_d m‘nncd l: W’m for
{ ~ t i By ) Cania :
s s of telecommunications. Modern communicattons satellites yg,

HOSC : ey e
purposce Molniva orbits or low Earth orbits.

peosynchronous orbits,

Nhuste dad
Ko (€441 10 M)

Geostationary orbits

- o Ly il s 5 ¢ ased antennae, whi
The geostationary orbit is useful for communications applications bc.causg ground l?asuj z:l e
be directed toward the satellite, can operate effectively without the need ior‘e.\pcnf.incth('}1 g E:)e it s (
satellite’s motion. Especially for applications that require a Im:gc pumber of grou:: :3 s com;;lc
distribution), the savings in ground equipment can more than justify the extra cost a -

lifting a satellite into the relatively high geostationary orbit.

The first geostationary communications satellite was Anik 1, a Canadian satelh.te launched in }972. T
States launched their own geostationary communication satellites afterward. with W estern Union I:}um
Westar | satellite in 1974, and RCA Americom (later GE Americom, now SES Americom) lafmchmg
in 1975. By 2000 Hughes Space and Communications (now Boeing Satellite Systgms) had built nearl
percent of the satellites in service worldwide. Other major satellite manufacturers include Space Svste
Lockheed Martin (owns former RCA Astro Electronics/GE Astro Space business), Northrop Grumma

Space and EADS Astrium.

Molniya Orbits

Molniya orbits can be an appealing alternative in such cases. The Molniya orbit is highly inclined. au;
good elevation over selected positions during the northern portion of the orbit. (Elevation is the exten
satellite’s position above the horizon. Thus a satellite at the horizon has zero elevation and a satellite
overhead has elevation of 90 degrees.

Furthermore, the Molniya orbit is so designed that the satellite spends the great majority of its time o
northern latitudes, during which its ground footprint moves only slightly. Its period is one half day. s
satellite is available for operation over the targeted region for eight hours every second revolution. In
constellation of three Molniya satellites (plus in-orbit Spares) can provide uninterrupted coverage.

Mo;pliya sz{tellites are typically used .for telephony and TV services. Another épplication is to use thel
mobr'e radio systems. The first satellite of Molniya series wasg launched on April 23, 1965 and was t

experimental transmission of TV signal from M i i .
i oscow uplink sta vnlink stati L
East, in Khabarovsk, Magadan and Vladivostok. : A ek S

Low-Earth-orbiting‘satellites (LEO)

LEO satelljtes are le i
s frl ‘ -
Proximity fo gt gmun;xriezsiirve!to Position in space than geostationary satellites and, because of 11
HAuire lower signal str ength. So there is a trade off between the number o!*

2



.ir cost. In addition, there are impo g i | .
and the o types of missi portant differences in the , )
it the two LYPes nissions. 1e onboard and ground equipment needed to

supP©
150 possible 10 offer discontinuous coverage us;
t ls,iavled while passing over one part ol(?lg;)\;luflgt using a low Earth orbit satellite capable of storing data
rect “arth and transmitting it later while passing over another part
" . € “

f Apph-cations of communication satellite

Telcphony
first and still, arguably, most i : =1
]:phOﬂ)’- Fixed-point telzphonc:sunzll’r?mm application for communication satellites is in international
| weostationary satellite. An a“alogous‘ d ?al I.S to an carth station, where they are then transmitted to a
- d from ships and airplanes) must b pgt 1 is then followed on the downlink. In contrast, mobile telephones (10
e directly connected to equipment to uplink the signal to the satellite. as

an
11 as being able to ensure i o o
well a g satellite pointing in the presence of disturbances, such as waves onboard a ship.

. d telephony : B
Hand hel p y (cellular phones) used in urban areas do not make use of satellite communications. Instead

they have access to a ground based constellation of receiving and retransmitting stations.

| Televiosion and Radio

There are two types of satellites used for television and radio:
jon broadcasts intended

o Direct Broadcast Satellite (DBS): DBS is a term used to refer to satellite televis
for hom-e reception, also refered to as direct-to-home signals. It covers both analogue and digital television
and l’afilo rejceptlon, and is often extended to other services provided by modern digital television systems.
includmg.wdeo-gn-demand and interactive features. A "DBS service" usually refers to eithera
commercial service, or a group of free channels available from one orbital position targetting one country.

te (FSS): FSS is the official classification for geostationary communications satellites
ds for television and radio stations and networks, as well as for telephony,
-To-Home (DTH) cable and satellite TV channels. Before the
hnology, FSS satellites were used for DTH satellite TV
DBS television system was Jaunched in 1989 for SKy

SA in 1994. FSS satellites were the first
ce (such as Intelsat 1 (Early Bird). Syncom 3.

o Fixed Service Satelli
used chiefly for broadcast fee
data communications, and also for Direct
advent of direct broadcast satellite or DBS, tec

from the late 1970s into the 1980s, up until the first
TV in the UK, with DirecTV following suit in the U
tellites launched in spa

geosynchronous communications sa
Anik 1, Westar 1, Satcom 1 and Ekran).
FSS satellites operate in either the C band (from 3.7 to 4.2 GHz) and the FSS K bands (from 11.45t0 11.7
and 12.5 to 12.75 GHz in Europe, and 11.7 to 12.2 GHZ in the United States).

han DBS satellites, requiring a much larger dish than a DBS

d 12 feeton up for C band (compared to 18 to 24 inches for DBS

FSS satellites operate at a lower power t
circular polarization on their transponders, FSS satellite

system, usually 3 to 8 feet for K band, an
dishes). Also, unlike DBS satellites which use

transponders use linear polarization.
1 FSS satellites are usually referred to as

o as big-dish systems (due to the
), or, more pejoratively. BUD. or

vision channels and other feeds fron
stems, as well as being referred t

Systems used to receive tele
stems for DBS satellite reception

TVRO (Television Receive Only) sy
much larger dish size compared t0 SY

big ugly dish systems.

Mobile Satellite Technology

_hﬁt.ial]y available for broadcast
heir appearance with that arriva

to stationary TV receivers, popular mobile direct broadcast applications made
| of two satellite radio systems - Sirius and XM Satellite Radio Holdings. Some

3




es of satellite having on board instruments used for carth weather i
{ ather images:

g0 i
s Ziters are positioned ¢ « )
l,O'i!;,(:;lcq,ls (|tw\, :‘:cc the ﬁmn‘i\ho:l; )?‘0' km‘ above the surface of the Farth, in a sunsynchronous orbit,
“'hl':s a day and can vic{v all P(m gl 4 Earth at the same time each day. Polar orbiters make about 14
it ¢ < )¢ . . !
orb1lution is limited, they have l?i(ghh Imt'lhlC atmosphere at least twice a day. Although their temporal
rese ! . AL spatial resolution (typically ¢ : poe o 1 since they
are relatively close to the Earth's surface, (typically around | km between pixels) sinc )
. ionary satellites are positioned : . ‘
(st?ltlhc\. gm“q,w.,yq ;-I\L ‘llo.smml,c.d. about 36,000 km above the equator in a geostationary orhit., which
nllum-c hq{»e hich 16‘111[;or"1|u mlp:fs'“"" above one part of the Earth, These satellites scan continuously
(hence he g al resolution 15-30 minutes 5 % 5 :cally 3-10
- ’ ites), ave : : : ion (typically J

km between pixels). ). but have limited spatial resolution (typici

ional arrays of

adiance 1S measured by the satellite instrumentation and stored as digital values in two-dimens '
. and provide

ixels. \\'.hl?h ma.ke up the image. Different instruments scan at different wavelength bands
Jifferent information about the atmosphere:

e of emitting bodies. such as

o [nfrared radiation, particularly around 12.5 pum, tells us about the temperatur
ing clouds and images

clouds or the surface_in cloud-free regions. IR images are particularly good for view
can be produced at night.

ater-vapour absorption band.

o Water vapour radiation, centred around 6.7 pm, measures radiation in the w
ng clouds.

WYV images are good for viewing water vapour distributions in cloud-free arcas, and for viewi
Most of the radiation sensed is from the 300-600 hPalayer.
o Visible radiati(?n, produced in a wavelength band ~ 0.5-0.9 pm, shows clouds but only by reflected
sunlight, so no images are produced at night.

................................................................................................
......................................................................

Earth Observation

X Understand and analyzing global environmental conditions is an essential element of

3 guaranteeing our safety and quality of life. Among other things, we need to be able to
| spot environmental disasters in a timely manner, and to monitor and manage the
Earth’s natural resources. For this purpose, a number of Earth Observation satellites
# are in orbit for Earth observations. Data collected by these satellites allow us to
& understand the processes and interactions among land masses, oceans. and
! atmosphere. The utility of different data sets for different applications are agriculture,
l forestry, geology, risk management, cartography, environment, and defence.

Agriculture

Agriculture is one of the most important application fields using Earth Observation data from all missions,
where other data sources are often too expensive, or too restricted in scope.Typical applications include crop
inventory, yield prediction, soil/crop condition monitoring and subsidy control. The scale of products varies, but

typical applications are based on the recognition of individual agricultural parcels.

Forestry

portance in forest mapping and management, fire damage monitoring and the

EO data has assumed great im est 1
increasingly important problem of illegal logging in many countries. Typical applications include inventory &
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AR TGRS le. Three different risk situ:
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Risk management is one of the felds where 10O data may play primary

e considered:

O Pre-crisis
o During crisis
G Post-crinis

t H H . 2011 "1 OVer CU‘O ,ical and
Products needed in the first situation are mainly related to the colllucth? of ls::;di:rcqu,h%:d inzz:risi‘:: L
» ' ' I3 P y P 4 ¢ &
hydrological information, while near-real time mapping and tracking of eve

crisis situations,

nt of risk situations, but very demanding

Currently satellite data are commonly used for the manageme s : :
Lt i 4 rational use. There are unexploite

requirements (particularly for better revisit times), prevent fully ope
opportunities in this field.

In the three possible risk management situations, crisis prevention is currently seen as the main oppor
much more than crisis monitoring and damage assessment. This is mainly due to the fact that the cove
of crisis monitoring and damage assessment are less than those required for prevention or for monitor
on-going crisis. In addition, the number of erises occurring around the world in one year remains rath
The importance of post-crisis analysis could be improved if the insurance sector should start operatior
satellite data for the assessment of damage due to natural disasters.

Cantography

Earth Obscrvation data make an excellent basis for medium to large scale cartography. Consequently.
segment makes extensive use of satellite data, especially in those situations where the requirements f
can be met, and alternative data sources arc too expensive or even unavailable. Satellite data, with dif
processing levels, are used for the generation of cartography and digital clcvat:ton models ’

Environment

Earth Observation data offer powerful solutions for eny
Land Use / Land Cover maps, Hydrological / Watershe

(,<3nta:pinali(.)n Map, Surface Water Condition Maps
Desertification analysis, i

;ronmentgl monitoring. The data can be used
& ni!ap, Wildlife Habitat Maps, Land Unit M3
ctland Analyses, Quarries and Waste Identif

Defence & Seeurity

For the defence

™~

and security, O i : G e
Inf()l’n’]a 3 erim . : i i
| tion isa key mformation source, and it is handled with mo"
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