PRELIMINARY: EXPERTEIOES /T8 mn mamm
QF COLD COAL PASTE
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| Ono hydroganatién chambor wan tentativoly nquippad
for the injaotion of cold coal pasta by lnstalling a oonmction
wapaesing th@ normally uae& pmheaﬁoro “Agtor the Mtauation
‘of valvos and throtmng pipes o control tho ﬂcm, 1t waa PoS=
-’si'b:l:a to operaee the reaotox- satiai’aotorilyo 'mie resulted in
an 1mmase on ﬁhroug:-put fron 28.8 tons of paste psr howr
(20,8 tons dry eoal) %0 32,3 tons/hour (12.4 tons of dry coal).
"Ihe 'maeﬁtm temperamm had 'bo bo. inereased by an avarage of -
0.1 o (probably iron-constantan themoconple) in or&er to keep
the\ cmantity of sludge formsd equal to that oi’ narmal operations.
The aluiga contains, homver, sonm:hat oro solid matter and

asphal% and the yield of middle oil’ recovemd 1n the separam
at 626°F. is- somewhat mllera
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Golenlcirohon-Horst, - Deoauber 12, 1943

REPORT o EJ!PERIMENTS OH HEATIHG COAL PASTE: WITH HOT- GA.S

" A teat fun over & period of 10\daya was made on one uni.t consiﬂting of.-
. 4 yeattors and & separator ' The: ‘oxporiments wore carr:led out for the- fonawing
purpouea: :

~LeTo- invantigaheJc‘w poanibility -of-haating- the-ooal..paste-to-tho.. :
starting temporature of the reaotion by mix:lng with an eeonomically parmiuaiblo :
‘ qnantity oi‘ hot gass = - , . ,

2 To find the minimm temperature for atz\rting 'Lhe reaotion in the first
reactoro -

3. To sty the -ohemical processes in a feaot_:or in which “the pagte 18
heated suddenly from the lower swelling temporature to the régotion temperature. '

- 4o ~To.study the behavior of conl paste of normal concentratlon in the
paste heat oxchanger (against soparator: product end exit gas) when the poeto
ocontaining a small quant:!.ty of gas flows inside the tubes, ¢o study the heat
transfor obtainable in this case and to determine the wall temperatures of the
tubes and.- the heat transfor for the preheator tubes for heﬂting ‘the mixing g8

.. to about 9149F, (4900C. ). .

It wes intended to preheat the ooal paste with & small quantity of _paste
gas in a hoat exchanger and tubular preheater. The otarting temperature for the
roaction was to be reached by the additioll of a larger smount of process gas in
‘wo mixing tubes uhee.d of the first reactor without additional heating.

The ‘tests were ocarried out as follows:

The coal chamber was heated as weual weing 1,940,000 cu. f’ce/hoizr of pre-

hoatod fresh gas and 353,140 cu.ft./hour of hoat exchanged paste gas. The emount . -

of paste gas wae imcreased during the starting period 4o control the hoat ex- _
ohanger temperature. On changing Gver to ooa) paste ond deorensing the amount of

. paste gas to 341,200 ou.f%i.fhour the cmount of ol injestsd osuld oaly be cut-

~ back to 11,0 tonu/hour beoauwse further desrcase lowered tho heat exohanger:-outiet
temperature from 3%aV = 6449F, (oonversion as given in the original) to 13«34 nV
(probably iron~vomstantan thennooouplon) This would give en over-all coefficient .
of ondy 12:3 Betouo/hr./ug.ft.(OF). This condition was elso affeoted by tho low
yiold of the separdator produet which could have beon used to. improve heat economy -
‘in the oxochanger by inoreasipg the tempernture difference. By reducing tho oone.:
centration of :80lids in the tea‘oto" foed and by incremsing the yield of meparator
progluct i:; was poasible to rhise thle quantity of paste injooted tc 27.8 tona/h};
The tota) quantity of feed tp the rozctor smounted %o 38.8. tons/hour. The fes

of paste gas to the he‘at e‘.oﬁlangor wase f:l\many raised again from 141,200 ou.f’c‘ /hour\

“ %o $63, 140 ou.ft /houx' in orger to‘inox'oz\lse the fhow rate tmd the |apao
“4n-the heat exctianger Lﬁuheno The tdditic\)n of 0‘11 could ‘be *quoacl from 130

e

ton /hour [0 6.6.tons/hour and the throug\;hput of paste was increaged from 27.8
tonp/hour %o 33,1 tono/hours| It was, hofover, not possible|to maintain this |
thrbughput rate withowt short interruptigns {variations in heating value, diffi-
cultles with the paste preussa ). '\Phia iz\: due to the feot tl\mt even alight.

- |




“yariations in the" opara‘bing oondltzona ‘thich' renulted ii e deorease” in &he’”"
yield of aeparator produsct oaused & deorease in the o!'ﬂo:lenoy of the re=
actors. booause of . insuffiociont hoat available for transfer in the heat ex
ohanggras the reaction then had to be etarted again which was somevhat
difﬂ(mlto

-The- i‘onewing oonolusiona -e6N-De- drawn~fromﬁthe raiulta -of- the toa% hmna

o l) “The oonl chosibdr - squipped with this preheater om bo operated batise
faotorilyo

-'2) In apite of tho Iarge emonnt oi‘ gaa (%,300,000 ousfts /hour) the ree.
aotor started as uswals :The temperature in the f£irst remotor rase from 25.2-

- 23,4 oV (probably irencecnstantan thormocouple) to 26 m. . Lator on 1t ¥was -
found advisable to allow ttz témporature. in the first reactor %o rise only to
about 24,8 mV in order to have duffioient cold gag for the control of the -
separator. exit temporature whiohlhhd to be kept at 28.:23.5 nV beoause of the
low ofi‘ioisnoy of the heat bxohanger. Tha heat of reaction in-the first recotor
was_about~164-380 Botous/1b. of ooal end lies within' the limits found for other
ooal chambers. (147m188 B.t,nf.!.b of- cdal). This proves: that ooal pasto san be-
hénted with o reasonsble quantity of gae (about 48,000 ou.ft./ton of eoal paste)

_of & temporature of 680°F:. to b temperature sufﬁoienﬁ to start the reaotion and
it 1s further proven that aﬁarting is not different from menl: of tho oonventionalo
Xy operatod wite. , : ‘

3) The ochemloal behavior is oharacterized by the i‘ollowing datas. The
average reactor temporaturs wes for equal throughput about 0.3 mV lower than the
rogularly operated resotors. - The porsentage of 'solids and apphalt in the sludge
was 20.) and 19.8, _reiipsatively, and corresoponds €0 normal oporating valuese
The amount of sludge was kopb at 44-49%. The middle oil content of the goparator
product was about 47% whioch 1s 1-8% below the normal 7alue but this is die to tho ‘
large amount of heavy oil reoycleds It was found that the exporimental oparation~
rosulted in bettor efficiency of the centiifuge operatiom the percentago of
golid matter inoremsed to 38% in the rosidue and deoreased to 10% in tho oil.
‘This effeot persisted as long as the experimental operations lssted. Durisg this
time it was possible without spsoial effort to reduce the solid matter in the _
pasting.0oil from 10.6 to 10.0%. No change was found in the hydrogen .consumption.
‘Gas- produotion amounted to 22% and was lower than usual. It oan bo condluded -
that the sudden heating of coal paste to the: starting temperature has no detri-
mental effeot on the prooessing properties of the products. It is not emtirely
olear if the inoreased efficlemoy of tho centrifuging operation ib due to the
jﬁeeigm of the prohe\uter “or doparator or due o the tmpo:Lary ahut-dowh of the
- ‘nedghbc l} Lly also foedp into the o+ntr1 268

ring ¢ ambar which normnl
\) Although the prelhoated ‘ooal ;uaste had only & temaperature of p62°Fo

‘lnatem\l of 660°F. 1%t was uposaible ‘to reaoh the oali uuiatacl mixtutre tampsrature by -
inorea ling thje amount of gas added by about 5Z. u‘lxing £ papte and gas topk
800 in a.tes 4h such a yay that the hot gaa pagdand :I.ntE the panto tprough n

be of 27.6 in. lo\pgth ovided with \mxmoro 8 hol B with o din oter of 0ol
The gas bubles are puffiodently small 'to inorease the heat travafer aires be\bwaon
pan'ce énd gae and & paoml J.eng\;t’h of lpdpe for mixing is probtﬂ:\»ly unnecesaryo

\

'~ THe prehea r oa aoity oorre ponded‘ to ﬂu‘a deeig‘;n figures. ‘\‘1,940,1 00

noft.hour of prookas-gas could be heated eE 27,0/ nV (9600F.). The over=all cos
- offioignt fon the g s aeo ion was fourd on the average shout 2(f higher than theé
Ealoul ted valus. - 1 tem eratures ros on ¢ avjnge om 941°F to| 964°F
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beoause:of the blocking off of n acotion (foir mixing purpdbes) ond tho inorensed
tho Jou et

‘heat; input (about 1,800,000 Bet.u./hour) nocessitatod by.the low offioienoy of
“the hoat exchangers. The fire box temperatwros changed Gddordingly from 1101°F.
(14,0 mV) %o 1X19%F, (1443 mV). " Tho quantity of heat trahbferred (16,160,000 -
Bstous fliour) 1s about 6%-highor than caloulated. The conditions with respeot -
“totho " 0onl pasts seotion wore oven more favorablas

'~ 8) 'For the design of the lent oxchenger previous oxpésience with heat
exohangers for ocoul paste of normal ognoontration was taken as o basid. At e
flow rate of about 268 £t./seos for the gaspasto mixture outside the tubes. tho
over=al) ooeffioient remninod uﬁdhanged at ebout 51.1 Boteuehour/ag.£ts -(OF. )o
Runiiing the mixture of padts with 1ittle gas inside the: tubes resulted in a dee
orense of tho Tlow rate to about 1.67 £t./sec. and in asoordavos with the iules
- for hoat trensfer & value for a cpefficient of 36.8 was psgumed whioh is 72% of
tho valuo found for the hiphei rate of flow. With thia hquﬁ,pient it should -
have been posdiblo to hoat. the mixture to 16.6 mV = 6269 and it had been =
shovn that this high temperature could adtually be resched with coel paste of
normal congontration in the reglon of swelling; o tampezjaiiure of 174e4 mV »
~665°F.at the hoat oxchanger outlet had previously besn redohed during the-
regular operation of oné of the other vhembers. It was ndt possible to resoch
these conditions in the experimental runs, Quite uneatidfactory heet transfer
results were obtained with coal paste of the usual conoontration and small
quantities of gass In order to keop the unit in operation it was neoegsary
olther to drastically reduos the concedtration of solids in the pasto ( by the
-addition of 6.6 tons/hour of oil) or by inoremsing the.quantity of paate ges to
at leant 363,140 ousft.Hour. In spite of these.measures: only temperatiifes .of
1608-18.0 mV (608°T.) instead of tho intended 16,6 mV (6269F.) end £ilm oow
‘offiolents of 30.7 inotead of 86.8 were reached.  The eddition-of 11.0 tons of
oil and 141,200 ou.ft./hour of gas ghve tho seme f1lum coofficlents amd ‘oxohanger
oxit, temperatures as thy addition of 6.6 tons of. o) and $63,140 ou.fta\_/hour of
gae6. C ' -

Tho quantity of heat exchenged amounts to 8,810,000 B.t.u./hour correse -
- ponding to '93% of the enloulated quantity; only about 70% of those woro transe
forred to the ooal paste. Tho remainder waes used for hoating tho -additional -
2.2 tons/hour of oil-and 247,000 ou.ft./hour of gas, which moans & useless

cxpéndituré\ of 1,440,000 B.teu. /hour end @ loss. of obout 7.7 tons of ocoal paatei :

. This unfavorable behavior of the heat exchanger demnot be explained by
tho‘-»ohang to flowing jthe ccal paste inside the tubes rather than outside
beoause np. fundamenta) diiffef"encea exidtLi]‘or t}eae,bav nio‘thEﬂs ofLopora :ion ag

‘ 'Aahofvan by the exporienge of the P51its plant. - The presence of only & small
- quantity of gas aloo gan have no effeot sinoe the host oxchAnging surfaces are
wWotted by paste in any case and the heat has to pans through thie film to emter

ooeﬁfioientn of |66.3 - Fo Blotj(daloulatodyn 1:&:Eetna1_‘ surfaos). bawF been | foundo

paste

Consequently tho effedt of the rats of flow and tho distribution of the
over the toal mimber cf tubes hso to be olariffeds | ; ! :

i

" The sffeot of t rate of flow is muck greater than ex\peotéd@; During a ‘h - v
our

dest on one of the units the over-all coeffiolent foll fram 6lil to 28"&%!.t.u‘./‘
8qe| £8.. (9F.) by reduding the flow velooity from 2.53 to .74 ft. /oe0, Yy means
‘of reduoing the throughput to 27.6 tons (gas volume 1,060,000 ou.ft./hour, un

I ed) 3| these |values indiopte that gas and ogal paste do not haJ[e the jaame .
velpoity. In P 14tz the samp heat tranefor values ag in regular oporation are
-obthined when rynning (th Ft,e inpide Hlo tubds in'g ite of the reduced .

the bulk of tho mixturle. In the paste séotion of the régular preheators over-w"all
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- exchanger- surface beckige -the. veloolty of. t‘low oould be. inoreaned a8 roquiredo
Downward flow should thorefore be advantageona because in this case the paste
flows faster than the gas due to the bouyanoy of the gas. - Sinco this ‘offoot 1o
not noticed with the- exohanger of the test unit the reason for its Jow efficiency
soems to be in the distribution of coal paste over the heat’ exohunver tubes, -
When. operating the exohanger in such a way that the paats flows outeide of the
tubes: the entire dismeter of tho exchanger is filled. .In the case where the
pasto flows inside the tubes upwarde there is & possibility that the small
quantity of dispersed’ gas risos only in the center tubes whers it reduces the
.deneity of tho paste column vhereas the outer tubes contein only paste or paste
with very little gas. The difference in density counteracts ‘the pressurs
_differential causing flow and roduction or stoppage of flow results which means
elimination of tha effioiency of the outer tubes. The concaept that the tubes
£111 uniformily in the cage.of. uprard flow is only valld for the moment of the
first 1nJection of oil and ce.nnot be npplied to continuous operation, . -

Whon uaing dowmard flom inaide the tubes diﬁ'erenoea in dens:lty and
presauro add Whioh results in equalization of flow end paste without gas can
" also flow because of its weight. The diffioulties with wniform distribution
" of the paste on the upper exchanger section caused by the high ontranoe velooity
of the.pasts cen be overcome by the: installation of diawibutora of tho kind
uged in abaorbers and distillation columna,
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Caloula.tiona

“Pho eiitire gHE=Haste. mixture with a hem: oapaoity of" 42 300 B. touo ‘ha.g-to- be
heated in the first reactor from. 7799F, to' 8789F, ‘o 99° whioh ‘resulis -in the
‘absorption of 4 180,000 Betovta/hours to this has %o ‘be added 3020  Boteus =

8789, - 1229 o 774,000 B.t.u/hour.

-For 105, 900 Uuofto

/hour of opld gas

"and 180,000 B.t.uu%oar for. Joss by radiation glving & total of 6,134,000 .
Mﬂ%‘g Thia quantity ‘of heat is produced from 28,500 1ba“". oF GORL whioh
~-00¥responds- to-a heat-of-«raaotian 01‘480 B.t.u./l‘n. of. ooal-

Heat ‘trons for duta.. .

Caloulated

1) Heat exch%

“Matorial to be heateds 59-T tons/hgur S

of pasta.s 4.4 tons/hour . of oil
106,000 ou.fto/hour of pasto gis ¢
23 140 Be touna to be heated frem
212°Pe to 6260F6 o9 560.000 B. tou./
hour (9,720,000 Bot.us including
_radiation Joss)e V. |

Material heat exolm,néodz 2,640,000
Ui« Co/NOUP. 6Z4E RS + 232 ’ tona fhour
separator- product + 1.1 tona/hour .
~wator s 40,000 B. tou. ," to bo Geoled
from. 82401". to 481°I‘. s 9 720 000

Bo tuu/houro -

Over<all cooffioiénts 37.6 Betoue/og0
£t /hour (OF. ). I‘.:mha%er aux"‘aoez
2020 qu £t ’

2) Preheatoro :

'a) Gas seetion; paralisl flow. :
" Matsrial % bs heateds .1 885,000 ocu. -

fto/hom‘ of gas x 12’700 B-to“'. to be

heated from 641°F. ‘'t 914°F. 2
6,600,000 B. tou/hour, :
Mteri -heat exehanged}
cu.£t. fhour of reoyo ‘heeting gas g

5,300 000

Eyur

Exporinentally Found

Haterial to-bo hetteds 3301 tons/hour

of paste 4 6.6, tons/hour of oil «+
363,140 quot.hour of paste gas o

23 600 Boteue,. to be heated from

| 2069F. to 690°F. g 9,610, 000 Bot.u./

hour (9,640,000 Bot.u. ino?.uding
radiation loss ), -
Hoterial heat exchanged: 2,510,000

on.fts /hour oxit gas+ 2049 tcna/hour

‘separa’cor produot -+ 1.1 tons/hour of
. water » 37,60

Botou., %o be oocled

from 64201"9 o 608%F,. = 9,640,000 '

. Bntollc/i’lO“!'o :

Ower=all ooofi‘ioienta' 0.9 B.t.u./szqo

Tto /houro

Yagerinl tp Bo heated; 1,940,000 cu.’

ft./hour of gas g 18,700 B.t.u., to be

" hoated- mw; 554“5“. to 952%F. g

7 075 00 otoun "

mterial ‘hoet exohangeds . 6, 300,000
(s} 1Y ft. /houx‘ =2 49 600 Botouc, to be
oopled from 7,119°F° to 976% . a

1) ooo iolents

49 600 Botouo to bo' dcoled from 1101°r;
oFo S 6 660,000 B, to“q oure - - .
-Ovez'- 11 00 fﬁoien'b 149 B. auo/sg.ft / Ovva-a

hour,

7,130,/000 B.1 .u»/iu(m"’ .25 B. t‘F' /oq. rt /

tube t\mnpera'dmre = 941‘{1?‘. o 11.3 mV Hax., tube to\mpere.turez %4 =X 6 oV

Haating aur!’aoat ‘36,60@ 8¢ fta

\Hoatimg surfaoss 94,600 ‘aq., It
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_Heat transfer data (oont'ds)

cslouhted
2) Proheater (oontinued)

) Gas sections | oomtorourrmt flow
- Material to be heateds -1,885,000,
Ou.f¢. /hour of gas o 17, 700 B. t.u.. to
be heated from 1229F,. to- 641"
7,390,000 B.tou. fhour.
Material heat exohangeds 5,500 000
ous £ 5, 7ﬁour of reoyo%e heating gos =
49,600 But.uo, to be cooled from 968°F.
%o 817°F. u 7,450,000 B.t.u. /hour.

Over=all oaoffioien‘u L.96 B. t.u./éq.ft./ Overall-oeffioient::

_hour. .
"Hentin ng sur faces 15 100 qufto

o) Paste aeotion; oountercurrent £lon
Material to be heated: $9.7 tons/hour
of paste » 4.4, tom / our of oil +
105,000 ounft./h paste gas =

23, 140 Batou., to bo heated fran 626°F.
%o 6809F. g 1,260,000 Bat.u./hour.
Material host axohangeds 5,300,000
ou.ft./hour recycle hoating as g
49,600 B.tou., to be cooled from
8179F. tb 790°F. 1,360,000 owofto/
hour. ‘

hour .

- Heating aurfaoe:' 1 009 8qsf't.

8) Mixing temoratura
TG0, £t. fhotr & 17,700
15,540 ooo Betoto/

Be t-u.. at 91401"-
hour.
Pastes :
16,000,000 ‘B. teu. /hours

25,140 B.t.u., at 680°F =

' Gas-pasts mixtures 40,840 B. t.,u,., at
779°F. = 30,600,000 B. touo/hours
The mixture temperaturo is acoordingly

778% | -

Pr‘eheato:ﬁ lona&a: 371, 000 qefto| flue
sa" of‘3500 B"tv“o, &t 7880'0 s,
2,700,000 Betono C

Heatin s- rogquirementss 35,300,000
B.t"."u'.%our 27,00 FS'B“.t.u./hm\r 2
43,300, 000 B.t /‘umr, t.xbo‘ut squal as
in normal oper%ﬁon \whthout paetefheat
9 ohnnge Bo |

Effioien ioienoy of p_rehea ‘Lert 8\6%

‘Material to be heated:
‘ou.ft.

 Exporimantally Found

1,940,000
our 18,700 Betoee, to Yo
heated !‘rom 122°F. to. 554°Fo Ch
8;090;000-Bstsusshoups———-
uaterial ‘heat exchangeds 5 300 000
ou.Lt./n haating gas &

our of reoyocle
49,600 B. touo, ‘%o be cooled. from -
975%F. to sn°r. = 8,100,000 B.t.u./
houro S

2.62 B.t-u./aqoft /

hour.

Heating aurfaoes 12 920 sq.ft.

‘Material 'fo ‘bo hoiteds 8.1 tofis/hour

of paste + 6.6 tons/hour of oil +
353,140 ou.ft. fhour of paste gis w

23,600 Betou., to be heated fram.

8900F. to 6620F. & 1,695,000 B.t.u.”"
Material heat exohangeda 6,300,000

“Bu. ft./hour recyole hoating gas o
© 45,600 Boteu., to be oooled from

811°F . to 7779F. = 1,710,000 Bt tou/

“houre -
Over-all coofficlent: 1,31 B touo/oqoft./ Over-all coefficients 2. 06 Botoue/Bgefte /

houg .

Heating aurfaoo: 10,764 aqa ft.

Gass 3,940,000 ou.fta/hour = 18,700
Botous, Gt J62°Fc = 16,830, 000 B. t.u./

hour.
Pastes
14,850, ooo Botou. fhours .

Gasapneta mixturos 42,300 Bot.ue, a.t
779%F. = 31,640,000 B.tqu./hom

The mixture temperature was found to |
be 779°F. as 4s in agrooment with the
oal;culnti ne; the heak s, bherefFre, .

23 600 Boto“a\, at 662°Fo -

transferred by mixture with.theoretioal

424.000 Bqu\fto_ flve - -

Effiiolenoye..
Prdhopter loss:
of 4000 B.tru., a at 777° . = about
00,000 B. taws /hour,
Arem tsc &,000,000

2

b}

He tin an re
B telle ‘
Efi'ioienc\tof p‘i'eheat{bn 84%




& v eeenanesouens so: T T Y Y savanes nave: . T
mm . T w *. 1T 3 T —Hr e ¥ 2 .u w« mw 34 M s Bas : 3
; - 1 w - I NSeY ¢ rua B + ve > |
2iis st i > Eesyssssancapasassaszzy
Tt SsTIpni st o 527 (225 Ja8ty guet Sases
4 +4 - .
- .we &
= m sre s ~+ e T + e L ¥
H : IS & 4 8¢
q e " T
pEEE ! 3 : 1= 3
: <% e s t >t " 366 ¢ § 54 191 1 ' be
: 3 smm oe o : iR E R
144 S ¢ ;Y e 1 e [C k8 s
. 2§ a4t -+ + i I bo 64 i
4 X ) 88 s > 6 ¥ 1
s T ’. 91 o *ue ' - 1 £ °7 731 SL AR &Y o
s MRS P i H
, s¥8 Supywresto no 00000273 :
5 ow + 34
HH #013 Terresed ‘sequy updivey swd gopy £ :
cgoqay widaven el 3
S673 TRIIRVISFWROD °8 & : I
, . sy wpdayey egsud gop :
.
: : Co seyvarpal jo ulgsep @8l
o -
L ) N ‘ ) 1 T ! £
T T o U Y B : 1 T
e k L E : et it
: ;"
: : : 53 &
44 1 S84 }o1
T - T . By 3
£ 4 t3asy s e P vey eans s ases paoe: 4 1%
T : B
“ ”” } L 3 usgo oauu s t
-4 - -
= 3 .y . 1
- 4 s Kmase s T 1 T = ¢ 1 ¥
sERSEiifiichiiaiiie : = e
& < -+ e
‘H 4- T o 3
1 cae 1t i HEY
3% 53 223 33 33 18 o0 »y 4 fe s
. - i R ——— = e
8 i3 ve3 Fu 3305 000°008° E
: Bdﬂuo.—«o £ >4 000°008° S 2
’ € wgds
: :  moy3 geryesed ‘esqny tey ev3d Y . :
- MDYy n..u.ﬂouoaﬁ-oo *seqny wydsgey owd 9 - ~FhEE 7
. :
: . . coquny uyditey ejewd g 3
23 h-aqon!a 3o udisep vguo.& Ty
T Hhp I3Es saadi ala
: S Hr : : 3 ione
EF ; : Hify
§r2s2
s - T
¥ f } 91 & s : 1
R avn E & + -
B T " =TT ? T ednas :
g i s : 3 el il :
: ; 52 1 ot {2oTited: - re e ae + I3 S » - - +
. e - et ' -
§=aes > + e + e s hdanasit 22723 X i 2
s + T 6 sSS3¢ pasey Endag Keghe sosi »V 1 .8 q&wﬂuﬂ.ﬂﬂr'i‘&,i gowg
3
oa 5% Fos 3 3 S SRS SEEs0 Bausd sTRx] Enaiisaarl sosss Lited IEANEVLAN T
BEIIIiin - 38 seaas foass Iy frasy Fnloy B3ea] Sunes o Siel SE S ba et 1 trthed
aDe : vs S83] 3ee EERIS SRR L ITRYE SETNY FUNTS RBNGT 21 3 W
2 = ESSES Suaut rEout ebogy padats
: s Heaety beEsd SEsus Fanet Eodfi fpes) Soornseqtl ey sanst :
'3 BESu) Seass sedd Hirrdirithet e Eassiegss 1 i
1 [0 Sagsonanuy pedag [ogee $5431 oo ; 3 +
v T T sody s -+ 9-4 fomb — 3
s .» e : s 4 335 sagun balt } s e “ 1 B
- + + + 3
i 1 s ass: 5 ; ESESe §223ES00R ) rone: : TS : 522t




re T t 1 T T T T ¥
: : i1 : t : Sens sasasiss a9
%
3 1 < + T ’e T
I 7 ot
? L
2% SSumss AuRes i
+ + + T e Bé PES S
T 4 + \
i S 1 T : ; 1 3 2
8 8 s — T ) ps )
+ 3 > T
: I ¥ T
t T ; by
o pe ! ]
T - ) P 1 o :
ot 1874 3 15254 KERS: :
13 T :
22 1 3 > sy
K D ~ — .
: o %o . 8 : o
= S et ; i T
-. 1 e
T :
= > : T
+ 1 188 S8 e 3 T
1 - « 5 B e .
T + v
I aa e, 1 s v imwe 28
T m i bt .
T 1 ness *
T 1 4+ { ’ n
et 1 T
$ o e : ¥
- : : 1
T + ? +
T * - e ‘ 3 T .
1 1 : IpR A v
b - pes p eyt i d
: . puning ATTRUsETIOETS i The
+ . - : T b T 4
b 1 1 3 e T ° rn
: : T - : zes: 1eas: = 525 ;
: 2 s + : et -
= peyvinsied 53 :
1 3 i : + T s
. z
I rous boant :
i H 33a=das b b
+ e —
Fone a3y . 13
% + +r bud aul T -
3 s as! =
] 49t piiy T OsT T e pe 1
= : T s : I3 :
1 bt 2 33 - - g . -
- -- 14 e -
$ e b 88==3 S58 1 OIMINTH e36wy =
LT + * + >
- : wwea $onr PanS B b - b <3 .
- p
+ =t . S Sewe Y 1 1 +1 T r—r——t - .
3 : ? e 3 ++ T papsesd) 3
S0P PO W SEe gon b¢ PB s by 3 ~+ $+ YT bal Taa 88 -
% gns PaRas vy iassases = ¥ I Sess] Seseioat] Soos! r—ts
: -+ e +H+ 4 ¥ 3 ' 1 +
: e > " 1 33322
{ 1 et 4 T e vy » - —
t FSUNE 81 1 1T + IB8 881 e — —
1 +- bt e 31 b Be 4 E
* + 1 $usse EENEENS
: .
e svcoe D
+ 1 3
t : st ; .
s e 1 b § o 0
¥ $ e b s o : oo
+ : $ - : : 3
- T ot Hritity 1 19 e u
) . 1 ; o5
+ @ TFBES: =
13 1ol e e :
: : 2 t = P
T 3 I e -
; 1 1 4 = - e
1 + ¢ I fep-] +
2 e § .
-4 é prd
1 4- b e i3 pe +
. T 1 180¢ §: f + T
i1t : % : :
- 18]
< T 7 1 iaa o ¥ .
v T B4 + -~
T s e . ¢
- kI + < A 1 ?
- b T 1 T
= T ) B b @ e +
i i + + e ¢ e at t + Y
2 t ey RO9s -+ + B
5 T peney e gt : e
. + > b4 bsest Fonds nnta b T o M
: SN ees § eyt poge S L
: \” 29 - i3S 34 44 i Eoes e
e = 3 AR PSS suarie ya 4 17 e
) Smm 3 -t -4+ b1 +
i entd 52 SoEsT pes :
= " : 2 g RIBes o T T = =
: > e Ea] oeal fany] pits ST : 1
- - un‘u 'y + BRABE baas ] -
e z =s $53: taseasezsd foas o !
re I8 SO00Y SPue v+ s rt T
s B2 9% B t 434 pesss g< eoat ¢ 1S9t T
- t 1 e T : +
I T
— rcaare




i

7
I A
11
.t ‘o
.. 81 HHH
s : Tams
IS ANEEES 188 ) |
3t vas
-3 =
-2 —
4 H
v 3+t .
T 1
u i
‘o
1
asr
suas
- ¥
+
+ o
T T
X = rz3Ino
T
- 1
:
s
H
33 e
b=
=
»
-
2 T
3 o Hy @& - H
» s 41 A
. K : it +
: 44 18 X
b4 > e
3 e z
. fided <
& ¥
" Ay
i1 1 L-ﬂ
. we o
.. 1 o
» nae!
¥ ++ 5
i : :
= n
Tt - m
v
%o -
: 3 n
e
it .
Sy i :
¥ 3+ 1A DOESARAGPYE EEN N
1 m
b 3 1
s s e $ a
3 i
] et
. EEEBS SEaas
ve s
o T
au
Tt
t o 1 5
1t imas
-MW I -
H e -
T -
2 et
b +3
. &
T s 8
- 191 »
a: na 3
x: HEt - 1%
2%t
)
i N Y
a3 8 3 e
it $
H
'
43 » ARSI PIESS] 33
re 3 3 eamasoannat .




