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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.
Candidate has to attempt FIVE questions in all.
Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section,
The number of marks carried by a question/part is indicated against it,
Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the authorized
one.
Wherever any assumptions arc made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question itself.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
i all be counted in sequential order. Unless strue ; :
:htatf;n é’f gﬂﬁt'gﬁnﬂ] l'“aucmpted parlly.qﬁny page or portion t:ll‘tll;l: rgaagt;eﬁﬁ-t g,f;,;‘“ :: “t?::
Question-cum-Answer Booklet must be clearly struck off,
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gus ‘A’ SECTION ‘A’
1.(a) qa@r (%), seaar (=eR) ok @dtes & @ vEEioe HaEr & a3 §
GEEE
Discuss briefly the functional differences between a fan, a blower and a COMpressor. i
] 1
L) Tag difew & smonfe vag & vam ofs a8 & wwar 2

Prove that shock cannot occur in subsonic flow. 10 ‘
L) TR L=04m, T F@w k=23 Wm°C #R o WA A=20m? e i
mﬁmﬁmmﬁaﬁﬁléﬁﬁ%mﬁﬁﬂwﬂ#ﬂ“ﬂ?t 2
@nmwm%,ﬁ%a%#afnfﬁlﬁpcwmmﬁﬂ?ﬁ A
VIR T S-SR TG h=24 Wim?°C ¥ G I W ZE Lo A
fﬁ;mwﬁﬁmﬁaﬁéﬁmm#ﬁ#ﬁwﬁﬁ@: i
(i) @R & T oRadr ¥ fau uw dew W @
(i) SR F Wmem ¥ T ewiww f R w g a5 |

Consider a large plane wall of thickness Z =04 m, thermal conductivity
k=2-3 W/m°C and surface area 4 =20 m2 The left side of the wall is maintained
at a constant temperature of 7 = 80°C while the right side loses heat by convection
to the surrounding air at 7,=15°C with a heat transfer coefficient of

h=24 W/m?°C. Assuming constant thermal conductivity and no heat generation
in the wall,

(i) obtain a relation for the variation of temperature in the wall,
(ii) evaluate the rate of heat transfer through the wall. §o- 4
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ﬂ}.‘n.:—-—. = e
LFE 7Y
)
L g/
. (7
K = 00307 W/(mk), g=9-8§ m/sec’ b
g = 21-673x107° NS/m*
C,= 1022 Ji(kg K) P

e amgEedra aad gE = 101,000 N/m?

arg & frg f froais R = 2870/kg K

e & g e R |

The following equation has been proposed for the heat transfer_cuefﬁcient in natural
convection from long vertical cylinders to air at atmospheric pressure :

1 O
LS5 e B
where T=the film temperature = et L) and T is in the range 0 to 200°C.
. x ﬁf L' =y G P m
The corresponding equation in dimensionless form 1 i C(Gr Fr)".

Compare the two equations to determine the values of C and m such lhat‘the SEC[):id
equation will give the same results as the first. Use properties of dry air at 100°C
and one atmosphere :

K = 0:0307 W/(mk), g=9-8 m/sec’

p = 21.673%10°% NS/m?

C,= 1022 J(kg K)
The absolute pressure of one atmosphere = 101,000 N/m?
The gas constant R (for air) = 287 J/kg K
Symbols have their usual meaning. 10

tr v St & fon e S A g st e feafy W g o R T T W
e T e | A d dETE 27: 1, R ® IS W 43000 ki/kg, T %
gearet 1 fafire e (3R @A W) €, = (0-71 + 20 % 10-°5 7) kJ/(kg K) T Sem@1
¥ fom R = 0287 kJi(kg K) Toar man # 1afg wcfigm sqoma 1501, sk wdig & 3@
# w9 870 K ®, &t 7 o fon o witere =0 (W%) W g@a w0 e @ |
Combustion in a diesel engine is assumed to begin at inner dead centre and to
be at constant pressure. The air-fuel ratio is 27 : 1, the calorific value of the fuel
is 43000 klJ/kg, and the specific heat (at constant volume) of the products of
combustion is given by :

Cy=(0-71 +20 = 1037) kl/(kg K)

R for products = 0:287 kl/(kg K)
!f the compression ratio is 15: |, and the temperature at the end of compression
is 870 K, determine the percentage of stroke at which combustion is completed.

10
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2.a)(i) 100 kPa, 40°C & 1000 kPa % & Wi smferdi ware weftzfis wam & 3kg
g wiifEa et @ | ww wfem & o adea fam PYI® = C 31 T197 2rr 4
WHR-FE, weafE e aw uerd # ufmd Pt @ 7 & fam
C,=0717kJ/kgK 3T R=0287 kikg K ®F A |
3 kg of air is compressed in a reversible steady flow polytropic process from
100 kPa, 40°C to 1000 kPa, During this process the law of compression followed
is PVV3 = C. Determine the shaft work, heat transferred and the change in entropy,
Assume for air C,=0-717 kJ/kg K and R = 0287 kl/kg K.

(i) pdv & R —vdp & F F9 3w 75 |
Distinguish between pdv work and —vdp work. 20

2.(b) ﬁﬂ%ﬁﬁ%ﬂﬁﬁtﬂ%ﬁqaﬁ%aiﬁn?amﬁaiséﬁéﬁﬁmﬂum
wd & fearm A ok w9 ang & e @
L_-(_u'
Uu'mzaJ

Calculate the displacement thickness and momentum thickness of a laminar
boundary layer, in terms of the nominal boundary layer thickness &, for the following
velocity distribution :

R L A T

v . (ry
E’;-:SIH[EEJ 20
2(9) T el A TEE S A s 1801 AR afdean AmEE 700°C W
Frafca ol A1 § @I R | w100 kPa WK 20°C T wdes ¥ WAy w
2| IuiE qEan, S AW AR W ow@ ow A feffa @ | e ¥ B
C,=1-0035k)kgK R y =14 & | |
An ideal gas turbine engine operates with air as the working fluid at a pressure
ratio 18 : 1 and a maximum temperature of 700°C. The air enters the compressor

at 100 kPa and 20°C. Determine the thermal efficiency, the heat addition and the
temperature of exhaust air. For air take C,=1-0035 ki/kg K and y=14. 10

i) aﬁ@rﬁnﬁtwmy:ﬁﬁmﬁﬂmﬁﬁgﬁﬂm,mmﬂ?
TR el F fan gy ATAFA (A4, F7,) | A,;?Id:,g,(%:l] Ll A

w/

A . T —

A g fafes dam
Re-radiating Walls

—l e

. \
o b

= e

A

2z

X




(i1)

3';§bj

3.(c)

Show that the effective conductance, (A F,,) for two black, parallel plates of equal
area connected Dy re-radiating walls at constant temperature 1S

ud 1+ F_
A F = AI[ .,1 I]-

555sz7akﬁmﬂmﬁraﬁﬁwﬁiﬁaa‘mmﬁrmﬁt@m%
ﬁﬁwmﬁ%mﬁaﬁwwﬁmﬁmaﬁlﬂﬁmﬁﬁmﬁm

(5 = WA sege e = 5:670 x10°° W/m? K*]

Determine the steady-state temperatures of two radiation shields placed in the
evacuated space between two infinite planes at temperatures of 555K and 278 K.
The emissivity of all surfaces is 0-8.

[0 = Stefan-Boltzmann constant =5:670 x10-8 W/m? K*] 20

mﬁaﬁmmﬁammﬁﬁm(ﬁt}ﬁ%ﬂﬁmwargﬁﬁﬁﬁ

1

i=(l-LT Wmmmé,ﬁﬁucﬁﬂ*ﬁ“%%ﬁ%m

Ue ry

ﬁﬁw%lmﬂﬂm—wﬁﬁz@%ﬁqm%mgﬁéﬁﬂﬂm
m&@q&:aﬁﬁmaﬁaﬂﬁlwm%ﬁqm%ﬂﬁﬂmmm
aﬁﬁﬂaaﬂﬁmﬁmmmm-mﬁ%ﬁﬁqﬁ%(ﬁmm

qH A |
Assume that the velocity distribution in the turbulent core for tube flow may be
1
-
represented by Eu-z[l— ri) where u, is the velacity at the centre of the tube and
L2 0
r, is the tube radius. Using the Blasius relation for friction factor, derive an equation
for the thickness of the laminar sublayer. For this problem the average flow velocity
may be calculated using the turbulent velocity distribution. Assume linear profile
in sublayer. 20

@hmﬂmmmﬁwaﬁﬁmmi,wﬁ

ATAT FE |

Explain how the process of reheating in a gas turbine affects its operational
performance. 10
3 Pari 4 A B W T T, A T, AR W A @ Aw R | S A=
aﬁmﬁmmﬁﬁnﬁaﬁAﬁmmﬁaﬁ,m%@qﬁmw
Bﬁmmﬁa%lﬁmemmiﬁﬂﬁw.mm.mm
3 | Preafafas @ fuffe =0 & g & =os & e w1

(i) oz # amomm famm

(i) 2% TR AU IO B

(i) 2ER 4 & WG T
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4:(b)

Two walls 4 and B are maintained at temperatures T"‘..md Ty, respectively o
end of a metal rod of length / is embedded in the wall A, while the gher

is fixed to wall B, the rod loses heat by convection to the environment
Derive an expression to determine

(i) the temperature distribution in the rod .wt-i"
(if) the total heat lost by the rod
(iii) the heat transferred from the wall 4 X
A p;=90kPa, ¥, =520m/s 3R T)=558°C & UF faa &% avelt anfed
s FA ¥ | T g Fa ww ¥ w3 e e R, 9 9% B 7% p, = 160
w el 7 & o | swem %
(i) ¥
(i) T, i
(iii) sfiae & sy gf-zen (vdedt) kikg ¥ | daw e @1 ITm
Air enters a constant-area duct at p; =90 kPa, ¥; =520 m/s and T, = 558°C,
then cooled with negligible friction until it exists at p, = 160 kPa. Estima
(i ¥
(ii) 7, and
(iii) the total enthalpy of cooling in ki’kg. Use attached chart.
T TERT k=1-4 F wa wfudia =l wame
Frictionless Duct Flow with Heat Transfer for k=1-4










5.(c)

K
gt woAe Sl ) qee B e oA Lol @ zare g st wh w,
i ¢ ? foa ofitferfaat & sl fRves (goemk) Ffts S9E & ¥ © |
Why is it more difficult to turbocharge spark ignition engines than compression ::”
ignition engines? Under what circumstances might supercharger be more ! D’;‘
appropriate ? 10

T ——

gusg ‘B’ SECTION ‘B’

EGR 7g & 917 #71 &9=id § ? gww f EGR. NO, SoW &1 ¥ &0 & ® |
What do you understand by the term EGR? Explain how EGR reduces NO,
emission in CI engines, 10
mﬁﬁ@ﬁdﬁcxﬂyﬁﬁmﬁmﬁaﬁaﬁa%ﬁqaﬁﬁzmm

arft w W e P & o R
CO, : 8:0%, CO :0:9%, O,:8-8% #R N,:82:3%

A w

(i) oA & T

(i) AW ¥R TEEE F MUR W I W H AT
(iii) warr @ ¢ sfafew T & wlawa

The flue gas composition measured by Orsat apparatus for a boiler burning a fuel
of unknown hydrocarbon C,H, is given as follows :
CO,: 8:0%, CO: 0:9%, O,:8:8% and N, :82-3%

Determine
(i) the composition of the fuel

(i) the air fuel ratio on mole and mass basis

(iii) the percentage of excess air used 10

g7 92 & Hew ¥ Feafafga el @ 9w

(i) =& (nn)

(i) @ TMF (C,)

Describe the following terms with reference to stream nozzle :

(i) Efficiency (ny)
(ii) Velocity coefficient (C}) 10
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5.(d) mﬁﬁﬂwﬁqﬁﬁ#ﬁﬁﬁsﬁt%ﬁmﬁ%#ﬁﬁgﬁaﬁgﬁmﬁ%

&< |
Explain the concept of balance point between the compressor and the capillary
tube in refrigeration systems. 10

5.(e) Wmﬁyﬁwm%m‘wmﬁﬁ'ﬁ%ﬁmi

Briefly explain the ‘Equal Friction Method’ of air-conditioning duct design
procedure. 10

$6Y () W CL W ¥ qerww & o 7, SL S ¥ R weR B 2 8
P 7

(ii) wﬁﬁaﬁm%wm%?%mﬁﬁ%mﬂc.l.aﬁw%aw
Pl 1 foame frmt s & @ wgf = SwEw e @)

ﬂf How does the mixture combustion in the combustion chamber of a C.I.
engine differ from that of an S.I. engine ?

V(,i'f)’ What is meant by combustion induced swirl ? Show with sketches two
important designs of C.I. combustion chamber using this method of switl.

20

6.(b) UF UTW TH GHAI Wk H WW 30 bar, 400°C W =EEA # waw axdt & #k
mmo-lbmilmmmwmwmm%ﬁo-ama
R HAfem BT R | 99 I A R s w9 6w 9w oat )
(30bar, 400°C W : h=32309ki/kg 3R s=69212ki/kgK & | % /arh *
gﬁ%ﬁqg%m%mﬁmmmﬁammﬁmﬁ)

In a single-heater regenerative cycle the steam enters the turbine at 30 bar, 400°C
and the exhaust pressure is 0-1 bar. The feed water heater is a direct-contact type
which operates at 0-3 MPa. Find the efficiency of the cycle neglecting pump work.
(At 30 bar, 400°C : 4= 3230-9 ki/kg and s = 6:9212 kJ/kg K. Also use steam tables
given towards the end of booklet for steam/water properties). 20 #

M O T F W WY T AWE 30°C Ak P a1 mmﬂJ
A R o a2 1 R 30°C w9 @ dw o 400 kpa SR g

S 90kPa ®, T arg () & T A AE-smar w2

 moist air sample has dry bulb temperature of 30°C and specific humidity Of
5 em of Water vapour per kg dry air, I the. satiration vapour pesiilc SE TN
wiier at 30°C is 424 kPa and the total pressure is 90kPa then what i,
relative humidity of the air sample? S e

'HXS-B-MCHE 10



7.(a)

() qquﬂﬂﬁﬂmm#qﬁmml-zm%maﬁ3mm
W Hed R GE WO 18° ¥ | G A dUE 042 | P o smm
W WA W NS W A I 0.9 B | wew w0 oafeiw a2 9w a3
3° B R 1 10kg/s Ft 99 v w F i s sk afeln w was St
#1 7, fafa = g e @k fofm afs = o s B

(i) Ts ¥RG & TN FA T AN g A AEa AG-Gg0 WaE H w2
F A F | T GE H oMW TR | o 3 vl s @ 2

(1) A single stage impulse steam turbine rotor has a diameter of 12 m and runs
at 3000 rpm. The nozzle angle is 18°. The blade speed ratio is 0-42. The
relative velocity at the outlet to the relative velocity at inlet is 0-9. The outlet
angle of the blade is 3° smaller than the inlet angle. For a steam flow rate

of 10 kg/s find Blade angles at inlet and outlet, Axial thrust on the bearing
and Power developed.

(i) Describe the phenomenon of super saturated flow observed in steam nozzle
using 7-s diagram. How does it influence the mass flow rate through the
nozzle ? 20

UF A@HEEd ¥F 27°C DBT 3K 50% (Wf9e) RH 9 =m0 @ @ 2 |

gi@ay &t f&afa 40°C DBT 3K 27°C WBT % | ™W # 14 kW &1 G490 F591 a1

21 7°C R &q6 9 @ gl 9 = 4 & o= 2| Fr=fafaa fHuifa =% .

() ®m # wmafd & 7 ™ T W gEEE

(i) &= # 9 I 99

(iii) o (FRR) @ ofiee WK, af wE H 30 wva @i g 6 sl ®
Wl §, 99 T W WA AT S @ |

g fafdire FoT=1-022kl/kg K 9F o | Aeafds dafas ga9 2 |

An air-conditioned space is maintained at 27°C DBT and 50% relative humidity.
The ambient conditions are 40°C DBT and 27°C WBT. The space has a sensible
heat gain of 14 kW. Air is supplied to the space at 7°C saturated. Determine the
following :

(1) Mass of moist air supplied to the space
(ii) Latent heat gain of space

(iii) Cooling load of air washer if 30% of the air supplied to the space is fresh,
the remainder being recirculated.

Assume humid specific heat=1.022 ki/kg K. Psychrometric chart is given. 20
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wF @ e W) g S99 1500 ipm ® 250 kW & wfts fefm wwn
2| o fafiw fu i wuw 0.3 kg/kwh B ) sidme f swema # R siEm
& I # Rl # v @ g s 30 AR s 60 AR R | gEdE # T Sam
& S H R A W ogE s 220 WK AR S50 AR ¥ | IAAE ¥ faw
formst e 0-65, do fafire wew 0.85 s awgEEdE 7@ 1013 FR A A |
WHE T AR WA sty wositag g e % BT H A |

yfa smaww & fou, sifim 92 @1 dawe foifa =%, af s@a9 150 $=
o & ot R afk g H e aiffedt f wen 4 2, @ aifEm @ oam
va | (FefEdR 1 aR = 105 ufed)

A six-cylinder four-stroke diesel engine develops a power of 250 kW at 1500 rpm.
The brake specific fuel consumption is 0-3 kg/kWh. The pressures of air in the
cylinder at the beginning of injection and at the end of injection are 30 bar and
60 bar respectively. The fuel injection pressures at the beginning and end of injection
are 220 bar and 550 bar respectively. Assume the coefficient of discharge for the
injector to be 0-65, specific gravity of fuel to be 0-85 and the atmospheric pressure
to be 1-013 bar. Also assume the effective pressure difference to be the average
pressure difference over the injection period.

Determine the nozzle area required per injection if the injection takes place over
15° crank angle. If the number of orifices used in the nozzle are 4, find the diameter
of the orifice. (Conversion 1 bar= 10° Pascal) 10

U FAMHAT AT GUIEA WUt —6.7°C R 26.7°C HI 99 @ & #E wW
A 2| wiEA ¥ @ F A O B AR AN AR ) 9T Iww R oam
AN WA F FE FENET A€ o | A W odad. s ot ) sEh F
frafafaa it =1 ST &1

AE °C of se (FAEd) (kkg) | IoRH W (TRrd) kikgK
Temperature Enthalpy (kJ/kg) Entropy kJkg K
i 5 h, g h, Sy 5
=67 -29.3 1293-8 1264-5 ~0-113 4-752
267 1256 | 11724 | 12979 0.427 4334

An ammonia vapour compression refrigeration system works between temperature
limits of ~6:7°C and 26:7°C. The vapour is dry at the end of compression and
there is no under cooling of the liquid which is further throttled to the lower
temperature. Find the COP of the machine, Use the above properties of ammonia.

20
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’ 8.(b) qmmmmﬁmqﬁqﬁmﬁr%anaﬁlwa,zmacmmmﬁ
2k 03MPa R UE 3 2| W fig W, 3o WM A FEE w9 ow
sor fifmms & o fer o & S %@ 0.3 MPa W HQW RE § ¥ H 9
o 2| 9 WG wETA & LP W H 40kPa A% FeRll B | A W IMW &
e i SamEd @ stk I fafmms # 500kW F G T & TR wRA
) s B | wf wfEs @ sed A @ @ § HP W § Am
£ ufE ToEEE YETE B d AT &R

(1 MPa, 200°C 9<: h=28279 ki/kg 3 5=66939 ki/kgK)

oferert & o9 H Haw wo-arfesr & O WA & |

In a cogeneration plant, steam enters the HP stage of a two-stage turbine at 1 MPa,
200°C and leaves it at 0-3 MPa. At this point some of the steam is bled off and
passed through a heat exchanger which it leaves as saturated liquid at 0-3 MPa.
The remaining steam expands in the LP stage of the turbine to 40 kPa. The turbine
is required to produce a total power of | MW and the heat exchanger is required

to provide a heating rate of 500 kW. Assuming all processes to be ideal, calculate
the required mass flow rate of steam into the HP stage of the turbine,

(At 1 MPa, 200°C: h=2827-9 kl/kg and 5= 6-6939 kl/kg K) '
Also use Steam Tables given at the end of the booklet. 20 |

8.(c) wm-ufts @ # fr=fafes @@l w 89 Al sudd wfws o gem sk
Ts ARG &1 SHM Fd 7¢ wiea Feafafen afeeast @ afas =X l
(i) wfafeEm & fou zafE & o™ | AT SREA |
(i) Hga wHT qusd Ny HEm 7 gfEas SR |

Compare the throttling processes happening at the following two locations in the
steam power plant and using T-s diagrams contrast the observed phenomena : |

(i) throttling of steam at inlet to turbine for governing.

(ii) throttling of condensate in closed feed heater trap exit. 10

H?E-'SEBgMC_HE 14
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Saturated Water Pressure Enlry

STEAM TABLE

f= Enthalpy, kifkg Entropy, kJ/kg-K
Press.  Temp. Sat Liquid  Evap.  Sat Vapor Sat Liquid Evap. Sat. Vapor
(kPa)  (°C) hy by, h, S¢ Sfe Sg
06113 001 0:00 25013 25013 0 91562 91562
10 698 2929 248489 251418 01059 88697  B-9756
15 13:03 54-70 247059 252530 01956 86322  B8278
2.0 1750 7347 246002 253349 02607 84629  B7236
25 2108 B8-47 2451-56 254003 0-3120 83311 B-6431
30 24:08 101-03 2444-47 254550 0-3545 8:2231 B:5T75
4-0 28-56 121-44 2432-93 255437 0-4226 8:0520 B-4T746
50 32:88 137-79 242366 256145 04763 79187 83950
75 40-29 16877 240602 257479 05763 76751  8:2514
10 4581 19181 239262 258463 06492 75010 8-1501
15 53:97 22591 237314 259906 07548 72536 80084
20 6006 25138 235833 260870 08319 70766  7-9085
25 6497 271:90 234629 2618419 08930 69383  7-8313
30 6910 28921 233607 262528 00439 68247 77686
40 7587 317-55 231919 2p3674 10258 66441  7-6700
50 81-33 340:47 230540 284587 109010 65029 75939
75 9177  384:36 227850 266296 12120 62434  7-4563
100 9962 41744 225802 267546 13025 60568  7-3593
125 10599 44430 224105 268535 13738 59104 72843
150 11137  467:08 2206446 269354 14335 57897 72232
175 11606  486:97 221357 270053 14848 56868 71717
200 120:23 504-68 220196 270663 1-5300 55970 71271
225 124-00 520-69 219135 271204 15705 55173  7-0878
250 12743 53534 218155 271689 16072 54455 70526
275 13060 548:87 217242 272129 16407 53801  7-0208
300 13355 56145 216385 272530 16717 53201 69918
325 136:30 57323 215576 272899 17005 520646 69651
350 138-88 58431 214810 273240 17274 52130 69404
375 141-32 504-79 2140-79 273558 17527 51647 69174
400 14363 604:73 2133-81 273853 17766 51193 68958
450 147-93 623-24 212067 274391 18208 50359 68565
500 15186 640-21 210847 274867 18606 49606 68212
550 15548 65591 2097-04 275204 18972 48920 67892
600 15885 67054 208626 275680 18311 48280 = 67600
650 16201 68426 207604 276030 10627 47704 67330
700 164-97 69720 2066-30 276350 1-9922 47158 67080
750 16777 70945 205698 276643 20199 46647 66846
800 170-43 721:10 204804 276913 2:0461 46168 66627
15 HXS-B-MCHE
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WP T el

Fdh

Salurated Walter Pressure Eniry

| ]
specific Volume, "ikg_ o SRy internal Energy, kJikg
e ea Al o . Sat. Vapor Sat Liquid Evap.  Sat Vaper
Press. Temp. Sat Liguid by v us Ug u
(kPa)  (°C) s 0 : - =
: 23753 2375
06113 001 0001000 206131 206:132 G >
. co8 0001000 12920702 128:20802 2920 235569 233498
oy 1303 0:00100% 87-97913  87-98013 54-70 233863 239332
2 17-50 0001001 67-00285  67-:00385 7347 232602 239943
25 2108 0001002  54-25285 5425385 88-47 231593 240440
3 2408 0001003 4566402 4566502 10103 230748 2408 51
4 2896 0001004 3479915 3480015 12144 229373 241517
5 3288 0001005 2819150 2819251 13779 228270 242049
75 4029 0001008 19-23674  19-23775 16876 226174 243050
10 4581 0-:001010 14-67254 1467355 191-79 2246-10 2437-89
15 5397 0:001014 10-02117 10:02218 22590 2222-83 244873
20 60-06  0-001017 7-64835 7-64937 25135 220536 245871
25 64:97  0:001020 6:20322 620424 27188 219121 245308
3o 6910  0:001022 522816 522918 28918 217922 246840
40 7587  0-001026 3-99243 3-99345 31751 2159-49 247700
50 81:33  0-001030 3-23931 3-24034 340-42 214343 248385
75 91-77  0-001037 2:21607 2:21711 39420 211239 249667
100 99:62  0-001043 1-69296 1-69400 41733  2088-72 2506-06
125 10599  0:001048 1-37385 1:37480 44418  2069-32 251348
150 111:37 0-001053 1-15828 115933 466-92 205272 251964
175 116:06  0-001057 1:00257 1-00363 48678 203812 252490
200 12023 0:001061 088467 088573 50447 202502 252949
225 12400  0:001064 079219 079325 52045 201310 253356
250 12743 0-001067 071765 0-71871 535-08 2002-14 253721
:.;2 ::u-zu 0001070 065624 065731 54857  1991-95 254053
325 13:‘32 :?;:g:: Eﬁ:m;ﬁa 060562 56113 198243 254355
2 ’ 0-56201 972-88 197346 2546-34
375 141-32 0:001081 049029 049137 59438  1958-93 1+
400 14363 0001084 ; 2551-31
450 147-83 0-001088 ! : 2553
041289 041398 62275
500 15186 0001 193487 255762
093 0:37380 0-37489 83966 1921
55() 155-48 0001 921-57 256123
600 15885  0:001101 031457 * o'é1ser 190917 256447
650 16201 0:001104 020188 o 66988 189752 256740
700 10407500008 | 027178 parses 88355 188651 257008
750 16777 000111 . 69643 187607 257249
1 025449 0:25580 70862
800 17043 0001115 023631 02404 92 186811 257473
043 72020 185658 257679




