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boats of the O. 8. K. cach equipped with :

One single acting two-cycle direct injection main
Sulzer Diesel engine of 5,000 BHP. at 128r.p.m. and
3 four-cycle single acting direct injection Sulzer Diesel

Generator sets each 200 BHP. at 500 r.p.m.
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Caleulatod data ToF mercury-drivan. €3 cargo ship
Prcpared by 8. P, Coulson, junr..

‘Normal shafe herse-power | .. B Wi 8,700
Maximum shal: hore-power oy e s

. P 9,250
Reduction gear efficiency, per cent 97
Lozd 2t mercury turbine shaft, h.p. 4750
Load at steam turbine shaft, hip. ... 4500

i saturated) for heatin-, o = st 2 2,500
ieam tuperhaited to 500° . {éea load 250 KWL, b, per hour ... 5,040
illary sceam, Ib. per hoyr 55, - 7.540
Piant eonditions
Farcury sysiem
Initial pragsure at twrblne towl, Ib - 100
Initial temperature ¢ turbine bawi i 907
Final pressure In condenser-baller, ib. par tg.in. abs. btz
Final teriperatura In condenzar-boller, ¥ F. e . 458
Fuel oll i * . Bunker " ¢ "
Calorific value of fus!, 8,T.U. per 1b. 18,500
Mercury pressure at boiler oautlet, Ib. Ho
Temperatere of 2ir o burners, ® F. 5 £ o - 500
Auxiliary power, two 350-kVV. turblin. r condensing vnlte—
3 100 tb. pareq. In. 2be.—7 9 F, T4 per Ib.—G- 242 entropy
1:121b. per 15. In. abs.—466 ° F. 5 B.T.U. par Ib,
Avzilable energy, B.T.U. per b, 43,000

‘Harcury vapour fiow, |b, per hour i e asi AL 397,600

Heat abzarbed Ly mereury in bollers =
357,600 x (152-05 — 14-2) = 55-05 x 10% B.T.U. per hour,.
For ane Lol = 27-525 x 10" B.T.U. per hour.
s Stecm gystem ’
Tampzrature of steam in condenear-boller, * F. = — A6
Fresiure at condenier-boiler outlat, Ib. per 1q. In. 3bs . . 365
Pressure at tdrbine throtile, lb. per aq. In. abi,- 350
Tempercrure at urblng thronle, °F. ... . -B0O
Pressure In steam condenser, In. abs, ... L
Foedwater temperaturs 1o condenger-boller, °F, a5 s 200
Pressurs, Tempera. Heat,
b, persq. ia. turs, T,
- aba. - er |b.
Condenzer-ballar outler 365 425 2041
Turbine throtele 50 BLD 1,419
Turbine exhayse ... i e b inoabs. Q17 e
Fezdwazar N N | I 2696
Amaunt of cesm produced In condensar-Yoller, Ib, per hour . - 45,000
Total steam produced, Ib, per hour i e e - Py 45,800
Heat addod in steam superheatars = "
{45,600 — 2.500) x 215 = 9-31 x 10*B.T.U: per hour.
Amount of fue! required—
. # Towl amounz of fuel required, Ib. per heur - 4,146

Overall shaft horse-pawer fuel rata = 5550 ™ 0-441 1b. per hour,

Cvorall thermal efficlency = %ﬂ% = 31 por cent.

Daaign of baller

Type of boilof : Emmet't Pirtafield type. . .

Assume the carbon loide in the fm: a8 squals 1245 ped'eont. when burning il,
This requires 20 per cent,.axcass air and the welch: of tha products af combustion Is
I8 Ib. per Ib. of LL i t .

Flow of gas—4,144 % 16—74,500 1. par hour.
Fuel = 4,14616. par hour.

Flow of 0lr = 70,354 1%, per hour.

Asauma 100 per cant. or 0,354 1b, per hour of air goes thréugh the alr prehcater,
Tomperature of alr preheater M F.) ... ... Rt ol
;‘;em!]!m" ofalr séh-.lr ;:rhchmr. °F o - e Ly 4%

l22 In tamperatura chrough alr & oheater e -

Hea n fual 16 50 % 4,136 = 767 % K8 BTLL. par hour.

ledt In air firem 'proheater =
70,354 x 439 x 0-2438 = 7-2.x 10" B.T.U. par hour, ,
—

Total amount &f heat In fyr- " ;
o n;cen «§2:9°x 10! B.T.Upor hour,
otfl emount of heat In ano
furnace = 4]-95 x 104 B.T.U. perhoyr,
Projzcted area receiving heat by radiaticn—438 =q. . for ane boiler,
Combustion chamber valume one boller = 726 cu, ft.
Fir preheoater

Ljungstrim tvps CGZX12
Heze

72 % 108 8.T.U. par haur,
70,354 1. per hoyr,

oo
== o= 74,500 Ib. per hour. |,
Tempera: - - 80 F..
Temperatyre air leaving preheater - . 5 500° F,
Temperature gas entering prehenter n 765° F.
Temperazura gas leaving preheater ... - 400°F,

Ses2m suparahcnters
Heat addsd in z222m JUpEritaters ...

Steam flow through superp
Gas entering superpeaters o

Temperature steam enciring superheators
Temperacure 1team feaving superioztars ... 3 00° F,
$MPeratura gas cntering sunerheaters ... 1217 k.
Teémperature gas leaving superheaters 1o J65° F.
s Superheater surface ..o .. 3:300 2q. fx,

- %31 X 10° B.T.U. per hour.
L1 43,300 b, per hour,
2 74,500 Ib. per hour,

436° F,

tisat balance,
Uzeful heat -

B.T.U. per hour  Per cenc.
Heat 1 fuel for one mercury boilar

B 00-0
Hoat absorbed by mercury rediation tubss o [54-50
Heat absorbed by marcury cenvection tubes . 17-35
Total heat to mertury for oae beiler L e 71-85
Head 2dded by one steam suporheater ... - - 12-15
Total uzeful heat for ong bailer unit - - 84-00
Mez useful heas and ballar effizigncy e - 8400

Losces-~One bailer
Hydrogen based an L1.'5 par cane. by waighe in fuel, ... 615
Motsture in air = it T B 0-30
Radiation los G TE SR SIR CED 100
Total combuztion loss for ane bofler unit = - 745
Stack loss for half ofgag. ... =0 8-54
- Toral belfer loss ... ... e A T - 16-00
Heat to alr

Heat to half of air in alr preheater e - -
HeatIn furnace for cne marcury bollar v o'
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