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where

p: is the water density at 20 °C = 1000 Kg/m?
d: is the propeller diameter in meters

n: is the number of revolution per second

P: is the theortical Power in J/sec (watt)

k : is impeller coefficient

ool WS depul) 20 dad s 2y <
G=(P/uV)*
where

G: is the velocity Gradient (s)

P: is the theoretical power input in (J/sec) (w)

V: is the tank volume (m?)

u : is water kinematic (dynamic) viscosity. (u = 1.14 x 103
kg/m.s at 20 °C)

Kinematic (dynamic) viscosity = (Viscosity / Density)

(Turblent Flow) ciylaias bl of e 38aall (Ry) Salsiy) ad) cila &3y <

fb LS Ve g (R) e

d?*n

U

Rn =

where

Rn = Reynolds number
d is the propeller diameter in meters
n is the number of revolution per second
p = water kinematic (dynamic) viscosity. (u = 1.14 x 103
kg/m.s at 20 °C)
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P= CpAg(Vp)*/2

P : power imparted, KW

Cp : paddles drag coefficient

0 : denisty of floid kg/m®

A : cross sectional area of paddles, m?

V, :relative velocity of paddles with respect to fluid, m/s
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Hydrulic mixer: P=Q. ¥ .H
P : power imparted
Q : fluid rate m3/sec

¥ : specific weight kg/m3
H : head loss in mixer, m
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G=(P/pV)»

G: is the velocity Gradient (s)
P: is the theoretical power input in (J/sec) (w)

=Cd A (Vr)3/2= Fd Vrwhere Fd is Drag Force

V: is the tank volume (m?3)

u : is water kinematic (dynamic) viscosity. (u = 1.14 x
103 kg/m.s at 20 °C)

Cd : Drag Coefficient of Paddle = 1.00 for flat up to 1.80
for angle

A: Area of Paddle

Vm: Mean Velocity of flow of water = 0.45 - 0.7 m/s

Vr: Relative Velocity of Paddle to water = Vm Vp

Vp =2 (22/7) r n/60 where n is RPM and r is disctance
from shaft to center of paddle.

MJM‘ <) ga8l) ‘H.MAS

G = \/ goH / ur
g gravity constant (m/sec?)

P density of water (kg/m?)
H head loss through basin (m)
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u is water kinematic (dynamic) viscosity. (u = 1.14 x 10 kg/m.s
at 20 °C)
T retention time (sec)

H=hi+ h;
h1:LV2/C2R

length of mixing channel (m)

(chezy coefficient ) =70

Hydraulic radius (m) = wet Area of channel/ wet perimeter
mean flow velocity (m/sec)

<O

p Abalaal) Jlenine) Sy adaiall dagye 3ygmsbe Jal (3 OV Av oladdl (hysd i
h, = 3.2 *n* (v?/ 29)
*n: No. of 180° turns.
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Short-circuit categories

IEC 157-1 has two categorles of short-clrcuit porformance outlined in

table 12.2.
Short-circult Rated operating sequance Condition after
per formance for short-circuit short-circult tests
category . making and breaking
capacity tasts
PlI 0 -~ t- CO Required to be capable
of performing reduced
aaxvice
P2 O~-t-Co~-t«~cCoO Required to be capable
oL of performing normal
sprvice

Y ——— e m—

O represents a breaklng operation.

CO represents a making cperation followed, after the appropriate
opening time (or immedintely, that Ls without any intentional
time delay, in the caae of 3 circult-breaker not Fltted with
integral overcurrent releanes) by a breaking oparation.

t represents a specifled time interval.

Bilal) yual gl lid (Y-t ) Jea

@=his [EC Glaalsal e 5ylall dapn (& Y] asoa (Y-8 ) oaall 2aay -
Pl Ol Glae) Y oy bl slall dap & gyl of Wil
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TYpe of matarial, limit {(oeasured by
description of part thexdocoliple)

Contact pazxte in olr {zain, control amd
suxiliary contacte): :

copper _ . 45*C

sllver or siiver-faced' (1)

all other matals or sintered metals {2)
Contact partes in oll €5*C
Dare conductors including non-insulated colle (t)
Metallic parte scting as springs &}
Hetalllc parte LIn contacts with fnsulating
materials (L}
Parts of metal or of {nsulating material in ‘
contact with ol) €3*C
Terminals for axtsrnal insulated connections 70%C (%)
Hanval operating meana:

parta of metal -15*C

pazts of {naulating matorjal © 2%
Gii in oil-immereed apparatus {meagured at the
upper part of the oil) 6o°C{6)
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Lossas in kiloswatts at operating tamperature
¥o lcad t/4 Load 1/2 Load i/4 Lead Full L.ad
2393 No load 2.8 %o lcad 2.8 N0 load 2.8 No load 2.8
hskarel 2.8 Load D.3 Load 2.3 Load 5.2 Load 9.:
Tilicone Tocal 1.4 Total 5.1 Total 8.0 Total 11.9
ory-type, 130°C 3.2 Vo load 3.2 No load 3.2 No logad 3.2 No load 3.2
Load 0.8 Load 3.3 Load 7.4 Load 13,2
Total 4.0 Tezal 6.5 Tatal 10.6 ~Total 6.4
Zpcxy Qry-type 3.2 No leoad 3.2 Mo load 3.2 No lead 2.2 o load 3.2
Load 0.7 Laad 3.0 Load 8.7 Load 11.8
Total 3.9 Tatal 6.2 Total 9.9 Total 15.0
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Cooling mechod

Tezperature class
of insuiatian®

Maxioug tamperature rige
{°C)

windings (tesperature rise

beagured by the resistance
oethod}

Alz, natural or forced

YT e

...-_.3-_-.._
75
80
100
128
1sot

Cores and other parts
(a) Adjacent to windings
(b) Not adjacent ta windings

All

{a) Same values as far windingy

{5) The temperature shall, ia
no case, reach a value thar
will danage the core 1tsell

other parts or adjacen: :
materials
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b o -
i P
Part Maxioum teoperature rise (')
dindings: £3, when the cil cizrzulation is natural or fozged non-

temperature class ¢f insularion A
(temperaturs rise measured by the
registance method)

dirscted

70, when the

oll circulatjon is forced and directed

Top oil (temperature rise measured by
thersometer)

60, when ths
sealed

S5, when the

transfcroer is equipped with a conservator oz

transfcrmer is neither equipped with a

conservatsor aor sealed

Cores, metallic parts and adjacent
matesials

The temperaturs shall, in no case, reach a value that will
damaqge the core itself, other perts or adjacent materials

Hote The temperature rise limits of the windings (measured bv the resistance method) are chosen to
give the same hot~spot temperature rise with different types of oil circulatien. The hot-spot
tenmperature rise cannot normally be measured dirzectly. Transformers with forced—3lirected oil
flow have a difference batween the hot-spot and the average temperafure rise in the windings
which is smaller than that la transformers with aztural or forced but not directed oil flow, -
for this reason, the windings of transformers with forced-directed oll flow can have temperat-
ure rise limits (measured by the resistance method} which zre 5°C higher than in other

transforzers. :
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greatey than unity)

t = duration of K’ in hours
01 = temperature of cooling medium (alr or water).
tlote K, = SI/Sr and K, o= S,/Sr where 5, 15 the }nitlnl lond power,

valves of K, For given valves of K, and ¥

= initinl load power as a fractlon ol rated power

s permissible lond power ns a Cractlan of rated powor
. L]

, is the permissible load power nwd 5, 15 the rated power.

K, ~0.25 :—:.—0.50111,-0.70 %, =0.00 |, ~0.90 | % =1,0d
v 0.5 o+ + 1.93 1.03 1.69 1.00
L~ } L;ﬂg 1.00 1.70 1.62 T 1.50 1.00
L= 2 1.5 1.5) 1.a6 1.41 i.32 1.00
s 4 1.34 1.3 1,27 1.24 1.18 {.00
E= 6 1.23 121 1,10 | 1.16 1.12 1.00
£t~ oA 116 1.15 TR 1.12 1.00 1.00
L - 12 .10 1.09 1.08 i.07 1.05 1.00
ko= 24 1.00 .00 1.00 | 1.00 | 1.00 1.00

OBAN and OHAF trannlormara: 0~ 20°C.

h

Mote In normal cyclle duty the valun of Ky should not be greater

than 1.5. ‘The values of K, greater than 1.5, underlin=d.
apply to emerqgency dutlen.

Tha *+ slgn Indleaten that K, ia higher than 2.0.
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Assumlog the =sama seavice lite as for conllnuoua operation at. tnled power sned ol nn
ambient aie temperaluse of 20% G, The Liansformers oy Lo subjecied lo a load cycle

ns shown by the curves below, '
| ? 1 05 +~1 (i
.5 - Y —— -
1+ 1. ‘\\ |
1.4 j ) I A —_—
4 \
— [ ——
K, L‘--‘I"'h._‘ [ - S JS— .
G \\
— |
1.2 e g | ——— _":T‘hn__-_:‘ﬁ:\.—. s | —
— =]
12 ""—-.__“--—...__ ‘N\\.:‘
A ———— & T X .
Ld
2 "‘"\u\ E
o b
y
1
0
5 ~
0.2 0.4 0.6 0.8 1.0 1.2

- K

——.

The cirves aie in necotdance with the IEG 1ecommendalion of 1072 whith poomils a
hol-spol lempetalure in the windings of 1407 C,

in which;
Ky o= dniliab toad relfeired o taling
K3 = max, permissible load relerred lo tating
I = dutation ol )z in h

Nole:

In enrtnin easer 1he peomissible overload ohininnd ltom Lhe above cirves may be o
fimiten) by e tapy changer and busbings, Thereiora, iF 1 s Inlentded 1o apeeain hin
honzlormes wilth o land cycle involving overloads, the heighl of Ihe 1atier and Ihe
nature of lhe load cycle shoutd be sinieed,

1 Jraail) il AQtiaal) Al die K1 K2 m A8l Aada (A—£) JS&
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Hateklal' Flire poalnt (")
Silicone ligquid 360
Midel 7131 Jio
Cant resln 150
Clnss It t

*For cdmpariscn purposcs mlneral oil is
170°C. Askarel Ls non-flammable.

*These desligns are virtually fire proof.
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RHR
Material - jconvective -rpdlatly
{(k9/m ) ixM/m Y
s11icone 561 53 25
ilgh filre polint hydrocarbon 546 NIy
Fpoxy resin - -
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