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STEAM AND EXHAUST NOZZLE PRESSURE CALCULATION

Class Pasgsenger or Freight

Feedwater heater type _ -, capacity sy gals./hr, xU [@= (7 [ 1bs/hr.

Length over tube sheets L rt. in.

Tubes No. 7 [2] , size 2'¢ in, OD, spacing - in.
Heating Surface ;- -7 " sq. ft., per tube
Evaporation - - [L] 1lbs./nr./sq. ft. heating surface

Flues No./_-[5] , size . -  1in. QD, spacing __ - in.
Heating surface __ - = sq. ft, per tube

Evaporation > [7] 1vs./hr./sq. ft. heeting surface

'Heating surface Firebox = 8] sq. Tt.
Tubes [;| X

Flues X

Evaporation Firebox l
Tubes 19| x

Flues 3 i
Calculated evaporat*on

Feedwater heater adjustment . Hl !:l
0il burning adjustment« .

Adjusted calculated evaporation

< sq. Tt.
10| sq. ft.

lbs./hr.

]

S 3I3 33

p

ry 50 3 [12]

W un et wu

Boiler pressure PSIG
Ratio of tubes to flues
Degree of superheat
~Lbs. Steam per IHP Hr. (13]
Maximum potential cylinder horsepower 1 i

Cylinder steam consumption [13] x 1l = __1lbs./hr,
'Required boiler evaporation (Curve A) 15] »

[d] 1bs./hr.
”

1]

"Hot water rate

Cold water rate + ( [d]- 1) =

'Auxiliary steam consumption (Curve C) = "
' Steam to nozzle = "
' Nozzle in, dia., in., cross split, sq. in, area (Curve D)

j ’ 4

- Exheust nozzle pressure for meximum steam rate PSIG (Curve E

( or F

Boiler capacity = ( 2]/ l:EL) x 100 = %
. 7 4

8.0 for type B&BL FWH, 7.9 for type S&SA FWH
[0 @) or 11, whichever is smaller
| [c] .08 for type B&BL FWH, .13 for type S&SA FWH
d m or [15], whichever is smaller

! Curve B - use [1] or[d], whichever is smaller, in finding cold

i water 8] required to supply FWH., Xr [1]is larger than[%
is total cold water rate. For engines not equipped with FWH,
cold water rate = hot water rate.
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!l'eodmter heater type Wi 3", capacity y+40 gals,/hr, x 8 ﬂ. 1 wog_lbs/hr -

.Length over tube sheets _ s ft, ©  in.

Tubes No. 25 [gl , S8ize ;2'[% in. OD,'spacing Hy in.
Heating Surface _;+. 0¢ 7] Bl sq. ft. per tube

- Evaporation _7. 75 [&] 1bs./hr./sq. ft. heating surface

i ‘ )
iFlues No.r49 1o} , size 5""?‘« in. QD, spacing ‘?”4 in,
: Heating surface &/ 765 sq. ft. per tube

. ‘BEvaporation §-23 [ﬂ_ 1bs,/hr./sq. ft. heating surface .

Heating surface Firebox Jée2 sq. ft.
'__ . Tubes X 14.0%] 352.3% [9] sq. ft.
Flues |30 X 21905 i¢2 . (10] sq. ft,

'!vaporation Pirebox = 22960 lbs./hr.
Tubes , : 7 = 274Q .

i Flues - ' - s »

T Calculated evapora on ,Zéfgﬂ_‘ﬂ .

i Feedwater heater adjustmentéxqs3[b] x C3[] = 5774 "

E G 041 burning adjustments 9573 [I1L X . - .~ "

N -~ AdJusted calculated evapora on =ﬁ;§ﬁ§r_‘ "

,‘Beuer pressure ?SIG , '

‘Ratio of tubes to flues

| Dsgree of superheat :

EB": Steam per IHP Hr. {13]

_lhx,tmm potential cylinder horsepower 1 -, ~ . o

Cylipder steam consumption 13| x 1l = 1bs./hr.

Required boiler evaporation (Curve A) = [15] "

%:ct ‘water rate ' ’ ‘ |§|lbs./hr.

Gaid.water rate - @] +( [d]- 1])
f&uxu.iary steam consumption (Curve C)
“Stdam to nozzle

Nozllo in, dia., 1n. cross split, sq. in. area (Curve 'D)
ih}t&ut fnozzle pressure for maximm steam rate. PSIG Cugv; E
TEn 0

Ter cgpaoifcy =z ( -// [35] ) x 100 = %

, 8.0 for type B&.BL PWH, 7.9 for type S&.ﬂ FWH
E]or [iil, whichever is smaller.

"408-for type B&BL FWH, .13 for type S&SA FWH
< "[@" B2} or [L5), whichever is smaller | ' |
Ourvc-B - usem or [d, whichever i's smaller, 1n rindi oold i
Hweter 8] required to supply FWH, Ir is larger than
<t f@taI cold water rate.. For engines not oquipped with m,
-““wi& or - rate hot water rate. S
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" Heating Surface - Square Feet

Tube s

Length over F 1lue

Tube Sheet 2" 24 340 5-3/8" 5in

11t O" 5'720

11t 0-1/8n 5.726

11Y 5-7/8% 5.977

11t 6" 5.982 16,066

11t 6-1/4" 5.993

11t 6-3/8" 5.999

11t 10-1/8" 6,162

12t on G 2L 16.769

127 5-1/2" 6,485

12t 6" 6,506

121 8" 6.591 17.707

131 on 6,768 18.176

13t 1v 6.812 18,294

131 1-3/4" 6.845

131 4=3/4" 6.976 18.733

13t 5-1/2" 7.009

13t 6" 7.030 7.902

13+ 7v 7.07L

13t 10" 8.099

1Lt on 7.292

14t 6" 74554 8.491 20.287

1.t gv 7.685 20.639

15t o" 7.816 20.991

151 5-1/2" 8.057 21,636

16t On 8,340 22.398

18t Qv 9.388  10.553 25,212 25,798

19t 6" 11.436 27.958

20t O" 10,436  11.731 28.027 28.678

20t 6" 10.698 28,730

211 o" 12,320 30.118

21t 5-1/2¢ 12,590 30,778

21 6" 12,614 19,614 30.838

221 O 12,909 20.073 31.558

231 6" 13.792 33,718

2L O" 14,087 21,905 3L.438
Table I
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Evaporation--Lbs./Hr,/Sq. Ft. Heating Surface

S pacing

Length 11/16"  3/L" 1s/16" 7/8"
2" Tubes 11t o" 11.32 11.62 11,90 12,13
11 0-1/8" 11,32 11.62 11,90 12.13
11t 5-7/8% 11,10  11.40 11.67 11.90
11 6" 11.10  11.40 11.67 11.90
11t 6-1/4" 11.09 11.39 11,66  11.89
11t 6-3/8n 11.09  11.39 11,66  11.89
11t 10-1/8" 10.95 11,25 11,52 11,75
12t on 10,89  11.18- 11.45 11.68
12t 5-1/2" 10.70  10.99 11,25 11.48
12% 6" 10,68  10.97 11.23 11,46
12t 8¢ 10,61  10.90 11.16  11.39
13t o" 10.47  10.76 11,02  11.2L4
13t 1n 10,44 10,73 10,98 11.20
13t 1-3/4" 10,41 10,70 10,96 11.18
13t L=-3/4" 10,31 10,60 10,85  11.07
13t 5-1/2" '10.29 10,58 10,83 11.05
13t 6" 10.27 10,56 10,81 11.03
131 7n 10,24 10,53 10.77 10.99
1Lt on 10,08 10.36 10.60 10.82
1,1 6" 9.89 10.16 10.40 10,62
14t 9n 9.79  10.06 10,30 10.52
15% on 9.70 9.97 10,21 10,42
15 5-1/2" 9.54 9.80 10.04  10.25
16¢ 0" 9.36 9.60 9,83 10.05
18t o" g.71 .95 9.15 9.35
20% ov 8.10 8,32 8,51 8.70
20t 6" 7.96 8.17 8.35 8.55
24" Tubes  13' 6" 11.08 11.31 11.51
13t 10" 10.95 11.17  11.37
14t 6" 1.0.70 10.90 11.11
18+ on 9.46 9.66 9.85
19t 6" 8.97 9.15 9.34
- 20 O" 8,83 9.00 9.18
21t ov 8.55 g.73 8,89
21t 5-1/2" 843 8.60 8.76
211 6" 8.42 8.59 8.75
221 O" 8.28 8,45 8,61
23t 6" 7.90 8,07 8,21
2Ly Q" 7.78 7.95 g.08
Table II
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Evaporation---Lbs./Hr./Sq., Ft, Heating Surface

Length

3-1/2" Flues

5-3/8" and
5-1/2" Tlues

21t
221
241

11
127
12t
133
137
13¢
1t
1Lt
151
151
16¢
18t
19¢
201
20°
211
21
211
221
231

2Lt

6n
on
on

6m
on
gn
O"
i
L=3/L"
6ﬂ
gn
O"
5-1/2"
O"
o
an
on
6n
on
5_1/2n
6n
om
6n
on

Spacing

11/16" 3/ 13/16"
874
8.60
8.23
13,09 13,16
12 .87 12.94
12.58 12,65
12 L4 12,50
12.41 12,47
12.28 12.34
11.84 11.91
11.74 11,81
11.65 11,72
1101+8 11055
11.28 11.35
10,60 10,66
10,14 10,20
10,00 10.05
9.86 9.91
9.72 9.77
92.59 9.64L
9058 9.63
9.LL 9.50
9.06 9.11
8.94 8.99
Table ITI
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Type

Ratio of

Degree of

Superheater Flue and Tube Size  Tubes to Flues Superheat
A 5-3/8" - 2" 7 or over 150
5-1/2" - 2-1/L" 6 or over
’ 23en T 2/ L vo b =
A 5-3/8" - 2% Under 5 250
5-1/2" - 2-1/4" Under L
E 3-1/2" -~ 2-1/4" -—— - 250
Steam Lbs. Steam Per C H.P Hr,
( ~Superheat-OF, ' B
PSIG Temp,OF. Sat. 150 200 250  _300 350
190 384 28.30 21.25 19,90 18.90
195 386 28.10 21,10 19.80 18.80
200 388 28.00 21.00 19,70 18.70
205 390 27.80 20.90 19.60 18,60
210 392 2775 20,80 19,50 18.50
215 394 27.60 20.70 19.40 18.40
220 396 27.50 20.65 19.30 18.30
225 397 27.L,0  20.55 19.25 18.25
230 399 27430 20,50 19.10 18.20
235 LO1 27.20 20,45 19.05 18.15
250 406 26.90 20.20 18,85 17.95 17.10 16,30
260 L09 26.80 20.10 18,80 17.85 17.00 16.15
280 416 26.55 19.95 18.70 17.75 16.80 15.95
300 L22 26.30 19.70 18,60 17.675 16.75 15.90

Table IV

; "E "
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