Crenothrix forms, dead mollusks, bac-
terin, becterial zoogloea, filamentous
algae, diatoms and Protozos. A culture
examination reveals large liquid bac.
teria colonies composed of small cocoid
capsulated, gas-producing forms.
Chocking Operation. Changing con-

now to a corrected heat-transfer coefi-
cient of 360 Btu per ¢q ft per hr per
deg F. Much work can be eliminated
in adopting this method if clean new
tubes can be used to establish the bogey
velue of the coeflicient.

Cleaning Methods. Cleanliness was

Observation of condensers, apened:.-
to atmosphero two 1o three weeky JLR
showed mud and slime cutling a4/
cracking off the sutlace as they dried
When placed back in service the wa d
washed out the dried’ scale and (e -
vacuum was improved,

TABLE 1I—ECONOMICS OF CONDENSER CHLORINATION
TALLEYRAND GENERATING STATION

- 3 P ‘an experimental pilet plant in opera-

'Anl[ ' cm‘n[“sms oF “l[ TALLEYRAND G["“l""ﬁ SIA"u“ ] m IR WATE ‘“M.'S“ tion June 1941. Results excesded ex-

: TABLE HH—ST. JOHNS RIVER R u 3

~——HWaler oelocily in fubes poctations; a net saving of $2026 was

Unit  Date sz"{:“ ':;';’lv ~—Pump capacity—~ Number Tubs  ——1 pum, ___gi,ﬁm YARIATION FOR THREE OIFFERENT YEARS made the first opersting year compared

No. slarted Make w0/l pekw 1 Pm:ﬂ; pumpt o . lpnnl'z'l 6;.1'1:1 1;‘1:: ) Nosember uly 95, 19 December  *° |h; Pl:'iolll ﬁn:i. Thc:e ;;vir::
' .. o J y were based on a chlorine cost of 9¢

: ’-fl iler 2,800 225 12,200 19,170 4156 204 2.67  3.20 4.20 0 . Waler constiluent 1929 Sampleol Samplc02 2;::6 Ib. Fig. I shows the improvement for

: ::2: rv‘beelnr 11,000 2.75 12,200 ..., 2385 184 4.671 5.56 ) 03y Total solids. ..... 5590 T867. ]0'; the trial period, June 1941 to June 1943.

Whocler 22,500 1,80 15,000 23,550 4156 204  3.20 5.9 i ded Bollde. ... oviorneieneie e St e : Experi ion. provin ful

LN ek oM ommonmowe om0 dwoaw G alll s g s gds D o e

T 339 Westinghouso 46,000 123 33,000 51,000 7950 22 429 432 gAY g f,""":h;..c,co... 1180 7810 10200 2804  was approved, but war shortages de-

Al tobos ere 14a. dismeter, No. 18 BWQ % Phenclphthalein slkalinity o3 CaCOy. . .. 0.0 64.0 12.0 0.0 Jayed 5t till ofter the war, During

v Methyl orange ‘lhhn“é:eg‘“co' """ 5.9’2 144.0 no S(S,g 19445 all plam equipment was on the

= Fren carbon diontto 88 CaCB1- - siwo 65  5iig0 21846  line most of the time. The pilot-plant

- C.:]ﬂ‘: a1 NoSOs. ... T j810 7610 942.0 2873  chlorintor, capable of handling only 4

4 i g,-m, 8 8i0....... 4.0 o0 e 8.6 1b per min of chlorine. llnﬂed t:] keep

isms and indusirial weste deposits are  factor became n performance guid inn a8 ALOy. \ { 0.0 0.0 Traco up with the job of supplying chlorins

Mi : - guide ond  plugs through tubes. Fig, 3 shows ik} - Alumina h ReOrS. p
. our problem. P practical working tool. By June 1941 method left appraciahl: u;n:ll:lh:: : A o2 o (Ilg demands of 10 to 15 ppm. especlally In
of river water ond slime shows the mix- all ions were standardized. The  fouling in tubes. Dissatisfaction Ml. B R U Y 7.3 the face of increased circulating water
ture ining fungi, an abundance of 1009 cleanliness factor cor ds hi 2076 eflecti : T urilization,
% [ o 8 for more methodi, et e : War took its toll of skilled operators,

imposing grester burdens on those left.
The pilot plant was & war casuslty.
Cleanliness factor fell to an average of
38% the Brat six months of 1946, Fig. 1.
Steadily increasing oil ocosts helped
raise the condenser excess operating
cost to $1450 o month.

ditons led 10 carly eflors 10 evaluate not a serous problem immediately fo)- To speed natuse’ No chlorine Indermitient
overoll heat tronsfer c?:mcienu that  Jowing inmllu‘;.lon of No. 6 unit l;ollu- expedm::mlon wh’h c):]:ni::ﬂ;ﬂh:: used for chlopination, lm&L&lkﬂ\ o :l“ wl:l“.:a — Tvl: .
;IC ;:;;:d I;pplﬁy to prach(:jnI operation, tion was relatively amall and electric -started on-No. 1 in July 1934 Twe ond, is mﬁ% f.ﬁ,’;’%}’r o leted l_l"‘pu.l;zﬁ cln‘:; !ll:l?::ed :(:
lished for e first bogeys: were eatab. lvt;;d was gn&foun;dv!hml it ii; u;dap ell:ctr;c he;:lﬂ;s «;‘: 3 kw eﬂh‘ were N8 g,";;.m :.?duewrounn.' $16,157.76 $2,517.14 ;:m?h:‘ Iar:-‘: sctup of s kind in

; 8 3 on oul with slime, Placed at the discharge of a smsf] 500 ' Y T 9. .
:a; :ivendltlwd-. cireulating-water quan.  moss and mussels it was no particular ofm ventidating b)°:tf- "' took -'"7_1}_ ! Ctlortns oot ’ bbb . Fl::gga.';lou;::‘in:a:-r:"‘;::‘_mzs
s and temperatures, from the con- troubla or expense to sbut down the unit  hr fo complete the job. Air leaving thy..; Condenser loas duc $4,715.38 ‘:u n; . errip l'hc hl‘;ﬂn olution
r contract guarantees. Thessthen for cleaning. Steam costs were about condenser harely reached 300 F. We. Snummary of savings : “invo the plant. ¥ d 7 'b h
&ave & basis for evoluating' loss from  15¢ per 1000 1 with fuel ail a1 680 per  and dry hulb reading of inlet and out. + $11,442.38 o e plun: FO:". oy a;mlwﬂ
co:l»demc: fouling, Fig. 1. bbl. Loss in vacoum was about $8.50 let air showed 2520 1b moisture W‘j - 5,121.16 Ives co ‘1'“11 d electricall lromu!':w
“c‘: 19dafﬂ:odd;vclow: the cleanliness per day for each 1/10th inch excess betn remgved. ; g&:‘“’ "b'"ed ':;:ﬂ: ::I:i:ne ):u::c ccln'y the whyl\lm\ to the
e l" em rom the over-u.ll beat-  backpressure on No. 6. As in al) development work, valuable :- Mu:“ '“d“' condi Do credit oint of o li'calhm' Condensers No.
nafer ::e cient. In making . th,c Rubber plugs, blowr \hr.o,ugh with ‘"‘: useful information was gained ‘"’J: :'; 1igh nmn‘?vnﬂnhﬂity .............. no crodit ; 6and? c':! be treated simultaneously
g tool, P d air, ped off elime {ro otherwise unsuccessiu} experiments. : a L — ,

effect of water-velocity changes through  tube Interiore. Cond leant: col:: in j Pelnd method IR Totaaaving.......ooovriviuurerrareiooriniiiiiiieees $17,163.54 ::.’J:lpl":uz;ilﬁ:g?y:lg;n :"0 l“l:i"ﬂi:;:"

the jubes and of temperature were
studied. Actual experi 1 data

about $60 per unit; 8 rough method

taken in 1937 on each condenscr estab.
lished the necessary correction . factors.

Consiroction of unit No. 7 100k mon
ol 1938 and 39. In July 1940 the relo.
tion between hest transfer and water
velacity wes estsblished. Cleanliness

3 'y d cost over the num.
ber of service doys was used fo judge
when to clean,

Throughout 19324 1he increuir}g)y
in'em:ctlvo cleaning by rubber plugs wae
carried on. Men worked hours in o
disesse-laden atmosphere shooting the

Gondenser cleontiness foctor otter cleoning

Rubbder plugging

3

80 (686)

Chiorinotion of condensers cleans tubes entiraly of!
ly ofter complation of sach treat-
ment. Regardless of cleaning method fouling Increases progressively vdll\e::q

was rapid. Air drying was aundndindf

in 1935 with three aimple rules (1)
[0t method of heating must be emi 2,
ablo (2) free wator' left in the twber, i dRE%
because of poor drajnage must be blova " |
aul with compressed air (3) air s0pHlYy 2
must be adequate. y
Live stcam was injected into .2
steam side of the condesser with § °
Yimiting temparature of 145 F set oa ¢
exhaust casing. Tubes in No. § 409
have 1o be hlown out, while No. 7 drti®
well, Four 1500.cfm fans wero WeG o
Total time out for the unit was redueid ¥
to 12 hr; Fig. 2 shows typical airdy:
ing data for & drying-out period.

Iabor invlved. 1t suil) had the di
vantage of “reducing machins 8%
ability; but the chief handicep ¥ "o
some oy all mechanical metbedhd

corrected the effect of stime jormation
but did nor eliminato ita cause.
tncteored Fouling. During 1939 o
paper mill was placed in operation
adjacent 1o the station. The air-drying
method was becoming less eflecti

acid solution through tho watar side of
the condenser. Preliminary experi:
ments showed no appreciable metal lows
from copper alloy ubes or castiron
water boxes in  contact with this

h acid sol for periods of 1

Tobe interiors of No. 7 condenser had
8 conting of greyith-groen deposit, some-
what flaky in appesrance. Analysis indi-
eated tube corrosion with formation of
wseringluble carbonates of copper

¥aier discharged 1o the river is highly

tkeline, tample 2 in Table 1I.
:d di?emn cleaning mothod was

Mort,

g 8 1% dyd

POWER o Novomber 1948 .

hr. Resulis were excellent, ss in Fig. 3.

This cleaning mothod requires block
ing off the condenser discharge open-
ing. It olso proved expensive, needing
34 carboys of ncid st $5 esch, which

capacity to insure edequate chlorina-
tion, whatever future demands might be.
Two treatments sre being made each
day to éach unit in service. . .

Recenily, faflure of scveral sections |
of rubber.lined header because of poor
{abrication Jed us to air-dry No. 5 unit.
A return to this method hospitalized two
of eight workmen, end two_othors suf-
fered disturbing illness. Stream pollu-
tion is continually incressing.

It is not often that equipment pur-
chased astishies every consideration the
way the chlorinating equipment does
at Talleyrand. As an Investment. the

kills slime.producing organisms and

. , d zing. . eatrahl : " for itself In two

Air dryin thy ind rine; 73.8% of the material was made it for normel p insiallation will pay for itse!

; " be:::ludmr:::gh::, Sr::;r ;: re busic copper carbonate. Removing the Since hydrochloric acid proved 10  years. Table III shows 1he saving.

Acid rreotment more d:pm“‘ was equally fast, ¢ :‘ ‘“t we discovered a large port of ive in removing coppas bonate, From sn op 'l dpoi dchlobr:na

Chlorine Ireotment i e IREiTo T PV TR T m] . he hest! e tube sur{ace wes pitied, althaugh chlorination was considered. Chlorine supply is ‘emple when and where
- RIBT ARG /00 % less sickness and reduced the the pits were not decp. Paper-mill waste  in water forms hypochlorus acid, which  needed. Because of the local corrosive

water supply, maintenance was the Jeast
P

also rescts with the i fc material.

tory factor, iring 300 men.

Realizing that chlorine applications
differ with plant charocteristics, we put

hours the first year.
(Continued on ‘page 138}
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