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ERRATA AFD REVISIONS
FURDAMENTALS OF PCWER PLANT ENGINEERING
by

GEORGE E. REMP

Page 9, first line after Table I:. "load" should read
" "demand."

Page 10, second line in solution of Example 1: "lcad"
should read "demand."

Page 11, equation in 3rd line from bottom of page:. "5.2"
should read "5.9."

Page 37, last paragraph on page should read:

Make a block meter rate which will recover the fixed
element in the first 8 kwh per customer per month; the cus~
tomer elerent in the next 1% kwh per customer per month; and
the energy and profit elements from the excess over 23 kwh
per customer per month.

Page 39, load table in Example 4:. "11.2" in hours from
6 -7 and 7 - 8 AM should read "12.2."

Page 39, 15th lire from bottom of page: Annual fuel cost
"$363" should read "§3630."

Page 39, 10th line from bottom of page:. Total annual energy
element "E10803" should read "$£14070." ’

Page 40, section E of Example 4 should read:
E. Block reter rate:
First block:

£18730

35?36557 = §0.195/kwh for first 8 kwh

rate =

Second block:,

¥27855
12 (15000)

rate = = $0.155/kwh for next 15 kwh

(continued next page)
1



2 FUNDAMENTALS OF FOWER PLANT ENGINEERING
Third block:

$14070 + 315750
365(1653)
12

rate =

= §0.091/kwh for

12( — 23000] excess over 23 kwh

Page 41, section B of Example 5: Total annual energy element
"$10803" should read "$14070."
Page 41, sectiog E of Example 5 should read:

E. Block meter rate:

First block:

$19148

- = £C.19 : :
12(8000) $C.199/kwh for first 8 kwh

rate =

Second blcck:

§£28235
: = = 8 1 15
rate 12 (15000) T0.187/kwh for next 15 kwh

Third block:

£14070 + E15750
14 E = §0.091/kwh for excess

t =
rake 12(27300) over 23 kwh .

Page -43, 10th lire from bottom of vage:. Machine shops

"7 AM to 5 PM" should read "8 AM to 5 PM."
Page 44, last paragraph shouvld read:
(e) Set up a block meter rate which will recover the fixed
element in the first 30, the customer element in the rext 40
and the energy and profit elements in the excess over 70 kwh

per customer per month.

Page 46, Figure IV-2: Designations of points 5§5,' and §,
should be reversed. :

Page 98, solution of Examrle 9: Last term in denowirator of

0.75 1 C.75 1
s U, "———[——q" n
expression for U, 0.652[3000] should read C.652[1615]

Page 115, 5th line from bottom of page: "on of the" should
read "one of the."



- ERRATA ARD REVISTIONS 3

Page 136, sclution of Example 18: Last term in equation for
M £d. "C.025" ghould read *o.c3e."

Page 1E0, solution of Example 20‘ Numerator of equation for
SH, "497" should read "4C7" and "0.24[535 — 701" should
read "0.24([535 - 70]{14.82)." Ad4 the following note:
See Example 24 for determination cf M = 14.82. -

Page 161, 5th line from hottom of page: "23;12)/4.5" should
read "20(12)/4. 5. .

Page 162, solution of Example 22—A beg1nn1ng at the third
line from the top of the page should read:

If the superheater is disposed in two of three boiler
passes, each rass will be 2C ft wide by 6.€7 ft deep. Then
the area for gas flow between the superheater tubes will be
(63 - 1)(4.5 - 2)(6.€7)/12 = 72.2 sq ft.

The mass flow of gas between the tubes will be:

g = 291000
£ 3600(72.3)

0.41(1.12)"'"5 (2048) o, 316 .
£ (z.0712y > * ¢ = 10.12

= 1,12 lbs/sec/sq £t

and, h

Then, the overall cdefficient of heat transfer is:

1

1 _,__4.0 0165 2.0 1
10.12 = 2.0 + 1.67_12(30; 1.67 236

U = (0.90) = 8.65’

1

Superteater area is:

50, €00,000 _
A = Fes(re0y - ©800 saq ft

Each foot of superheater tube has an area of 2n/12 =
0.523 sq ft. There will be €6800/0.523 = 13000 linear. feet

of tube, and the length of each element will be 13000/53
24€ feet.

Page 186, solution of Exarple 26-4: Vlsc051ty z = 0. 025'
sbould read "z = 0.022* and Reynolds' nurber "r =
1,465,000 sbould read "r = 1,€90,000,"



4 FUNDAMENTALS OF POﬁER PLANT ENGINEERING
Page 188, solution of Example 26-B, add at top of page!

(0.041)(682)(2.91)*
= = 5
dh = 0,745~ 3 516 49.F ft of oil

Pagé 207, Example 30, 2dd the following:

Note: The above method of expressing entrance and exit
losses is often used. Another method would be to express -.
the entrance and exit losses as equivalent lengths of straigh
pipe added to the fittings, etc., when calculating the fric-
tion losses.

Page 239, 12th line from bottom of page: "states in" should
read "stated in."

Page 246, éequation for draft produced by .a stack should read:

E . , H w 2
h=0.254 BH (0— - =) - 1.49 X 10~* < o
T, Tg p L;

where:_Wg = weight of flue gas, 1lb per hr

"f = 0,0013" for steel stacks shovld read "f = 0.013"
"f = C.0018" for brick lined stacks should read .
"f = 0,018." :

Page 248, last part of solution of Example 34 should read:

Then, by trial in the equation for stacks:
H

0.6 = C.00384 H ~ 43.4—
Du'
H 160 170 180 190 200 210
L, 13.60 10,70 9.68 9.11 8.76 8.50
HL, 2180 1810 1740 1730 1780 1785
Di/H 0.085 0.063 0.054 0.C48 C.C44 0.041

It can be seen that the product BD; has reached a mini-
mum at a stack height of 190 ft. This stack height by
chance produces & diameter which falls within the stability
range for the parameter D;/H.



PREFACE

i ook is the outgrowth of the author's experience
in opztziiﬁg power plants anq in teaching power plant_en%1n—
eering to students in mechanlcal{ electrical and_c?e@1caon-
engineering. The principal portion of the materia lihc
fined to steam power plants and is presented in what ':h
author has found to be a logical sequence, peg1nn1ng with a
study of load curves and power plant economics a?d progress—
ing through vapor eycles and a detailed examination of the
fundamental principles of the various plant copponents.
Chapters are added, as a matter of interest, on the subjects
of the economics of load division and Diesel-electric, hydro
-electric and gas turbine power plants. No attempt is made
to treat the subject of power plant wiring, as this subject
properly belongs to the field of the electrical engireer.

The presentation of the material in this book is based
on the assumption that it will be presented as a one-semes-
ter course, and that the student is familiar with the funda-
mentals of engineering thermodynamics. The author prefers
the project method of presentation of problems to the student
because he has found that the method has the advantage of
making it possible to integrate the problems int¢ a whole
which has meaning to the student. Examples are given in the
text in sufficient quantity and detail to guide the 'student
%n the.execution of the projects. Only one series of pro-
Jects is given in the text as an aid to the instructor in

prepaging additional projects from materials out of his own
experience.

In order to hew to the lirne of fundamentals, it has been
found necessary to say little about the minor details of de-
sign and operation, because these only serve to obscure the
job at hand, which is to give a broad picture of power plant
engineering in a limited tire. It is expected that tke in-
structor will make free use of visual aids, such as motion
pictures and plant inspection trips, to supplement and clar-
ify the presentation in the text. A bibliograrhy of select-
ed referenced is given at the end of each chapter for the
berefit of those students who would delve more deeply into
this extremely important and irtensely interesting subject.
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TABLE XVII

continued
300-Pound Malleable Iron Fittings
WORKING PRESSURES
300 pounds steam or oil, 550° F.
14 to 1-inch — pounds cold water, oil, or gas, non-shock

114 to 2-inch — 1500 pounds cold water, oil, or gas. non-shock
214 and 3-inch — 1000 pounds cold water, oil, or gas, non-shock

Dimensions, in Inches

<ArAs . s
A “A--A- A
| A ' '_.‘ L | \ B/\ —=D—y
[._@ @.’ At » s
90° Elbow Tee Cross 45° Elbow 90° Street Elbow
- " 4
I K 1
' '_ '
Reducer Cap Coupling Return Bend
Size _ - | V‘,,}, i%‘,', Ya ’/4 1 ll/0‘__| “'7/1 2 [ % 3
A—Center to end ) | %6 | 146 | 14 | 1746 | 1% [ 17846 | 2% [ 2% [ 2'84¢| 3%
B Center to end, 45° Elbows o V36 0 Y |1 1% | 1846 | 1%4 [ 11146 1 'Y 1N
C—Center to end, 90° Street Elbows [ 1344 | 1544 | 11} 1746 1% [ 118461 2V | 2V4 | 2'%4¢ | 3%
D —Center to end, 90° Street Elbows I"/, |

l'/chlr 2 [ %he | %e | 2% | 3% 3| 4% | 5%

E —Center to end, 45° Street Elbows

| 1 [ 1V [ 1%e | 1% |16l 2 | |
1% | 1% [1'%6 | 2Ys | 2%6 | 2'V6 | |

I ARTILeE B0 S0C, PENas A ] # 1 % 19T

J*—End toend, Reducers | [ 1746 [1"Ae| 1% | 2 | 2% |2''he | 3% |36 | 4'e
K Height, Caps . - 2% | YA | Vs | 1WA | 1% | 1 (16| 1'%el 2% | 2%
L End to end, Couplings T 0% | 1% | 1% | % | 2% | 2% | 2% | 3% | 4% | %
Z —Thread Engagement % % Y2 %e | Mael Yaer Mae |l W ‘Rae [

Return Bends

Size [0 [ UMWYl 1%

M —Center o conter N%[2%[ 3 (2%l 2% [ 3
N Tieight 12%13Y|3Y2|3%el3" Y16(3' %

1315/16/5' 116 (6734

X1aN3ddV



TABLE XVII
continued

Standard Cast Iron Fittings

WORKING PRESSURES
125 pounds steam
175 pounds cold water, oil, or gas, non-shock

Dimensions, in Inches

A~ R

B
T
90° Elbow 45° Elbow Reducer Eeccntnc
educer
A~leA A A~i le—M—=| [ Theead
+ T lzl Thread
AL .j -}—tE Nf é n‘gln;menl
A
A b
Tee Cross 45° Y-Bend Return Bend
F G|JIK|H|Z Return Bends -
% |[Size | M | N [Size[M| N [Size | M| N
. ¥ ||_Close Pattern || Open Pattern || Wide Pattern
o | 1V, [1234, 1 2420 1 3

1% % 1Y

4
*17%| 1| 13

2| 2% 1Y, | 2

11, | 2
2

7% Pijs
(7% 2% [ 1

3V, 331/,] 2V5
3 |6

HAR

80¢
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TABLE XVII
continued

Malleable Iron Unions and Union Fittings

WORKING PRESSURES
) 150 pounds steam
300 pounds co[d water, oil, gas or gasoline, non-shock '

90° Elbow. .
quﬂlg Male and Female Female Union
Dimensions, in Inches

——7

By

90° Etbow
Male Union Female Union on Run’ Male Union ovn Run

-

B+

'E——-C-

e

¢

é

_L

Size 1 i % A 1 17, 1% 2 114 3
A 13 1% 1 1% 2V, 2%, 2% 2%, 3 3%
B g | 2% 2% 3 Ihe | 3% _| 3% | 4 Y| 5%
C 13 1844 1Y, 18 114 13 11844 2,
D 111 17 2 2744 2% 3'/._L 3% %
B 24e 27 3 39, 318, ry VA B4
300 pounds steam, 550

i :600 pounds cold water, oil, gas, or gasohne, non-shock

+—D: «—D A i E_——»A<| :g D
| !
i ] it T
_"ff: ) —-H,:ij.'_.? HEJ]B FA-+Ad ~A ,‘.
90° Elbow  90° Elbow 45"Elbow  48°Elbow " Tee = ° Tee
Female Union  Male Union.  Female Union, Male Union, Female Union ‘Male Umon Female Union- Male Unlon
. on Run, on Run on Outlet . on Outlet i
Dlmenslons in Inches

Size 4 % A % 17, 1 1% 2 % 3 (xR 1x% | 11%
S L L L LT L WUy

P As Ya 16 | 1% 1184 2} P37 LR 174 17 [
c el "% 1 1 %4e | 1% Tiige 3 1‘/4" Ae A A
b 1 T | Ths | 2% | 3%e | el 3%e] 4% | She | 5l 3% | 3% [ 3
E T%e | % e | 3% 4 | 4% % 5% 674 T%he | 3Aae| 3'3e] 3184,
¥ 1% 1%, 1184¢] 2% | 2%A 2% e | 31%el 4% '
G T 2%e ] 2% [ 2"l 3¢ [ 3%s | 3'%el 4% 4%e | 5%s

X1aN3ddY

60¢
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TABLE XVII
continued

125-Pound Cast Iron Flanged Fittings

14 to 24-inch — 100 pounds steam

12
1 172w @-inch — 125 pounds gteam

to 12-inch — 175 pounds cold water, oil, or gas, non-shock
14 to 24-inch — 150 pounds cold water, oil, or gas, non-shock

(d

G PRESSURES

s

gJ 1 R
@ F { Eccentric Reducer
E~ Taper Reducer ~E—-
45° Elbow . F Side Outlet Elbow ]
90° Long Radius Elbow ) (eﬂ ;
A 9
L d s I b “
e | NMe il E ot
90° Elbow T ol e s e
I l——D _l Tee Cross 45° Lateral 90° Base Elbow
|e | o . o uare Base or
Dimensions, in Inches o e
sze | A | B | c | D |[Noof
1% | 114 5 Ve 1 37 1
2 2 6 % WA 1
2% | 2% 7 Tije | 5k 4
3 3 7% 6 4
3% | 3% 8% | 13 7 8
4 4 9 |3# 7V 8
— 5 5 10 T8 | 81, | 8 oA 2. 7 [Vhgl 17 |13V
3 6 11 1 91, 8 3 8 [16 [11%] S 2l 7 [Vi4el 18 (144
8 8 13% | 1% | 11% ] 3 9 [18] 14 [5'%[8% | 4 | 9 (1846 22 |17
10 10 16 136 | 147, 12 Vs 11 122 [16%]6Y]9% ' 4 | 9 11544]2514120%
12 | 12 19 1, 17 12 Vs | 12 [24] 19 [7%[11Y,] 6 | 11 | 1 | 30 [24%I5%| 14
14 [ 14 21 % | 18% 12 1 [ 14 [28 21%7% &1 1111 T ) 16
16 16 23% | 1746 | 21V, 16 1 15(30] 24 |8 | i i 18
18 18 25 1%e | 22% | %16 1% 16%) 33 |26%(8%] ; :
20 20 27V, | 1114 25 20 1% 18 |36 | 29 9%} 16 i -
24 | 24 3 1% | 29% 20 1, |22 |44 34 |11} IRIT 3 | 24

(U

ONI¥3INIONT LNVId ¥3IM0d 40 STIVLAIWVINNS



TABLE XVII
continued

250-Pound Cast Iron Flanged Fittings

WORKING PRESSURES
250 pounds steam
400 pounds cold water, oil, or gas, non-shock

— H
~,
V7| S IE'
. ~
o P § S
90° Elbow 45° Elbow Taper Reducer
]
N\
§ Cell\ter 4
\ to face J
AN iR L?
A r ] :
A= I, Ll
B 45° Lateral 90° Base Elbow
oo Pimensions, in Inches . E”'
Size | A B | C p | B [T baive F PP TJ TRT T W did
2 2 (3 s | 4%e | S 8 % y
Wa | 2% | T 1 [4'%¢ | 5% 8 Ya
3 3 81/ 1V [5714e | 6% 8 Y%
3% | 3% 9 1346 | 6% | 7V 8 Y 6% 13
4 4 10 1% 6% | 7% ] 3
3 5 1 % | 8% | 4 B
6 6 12 | 1746 | 946 | 10% 12 3% |
8 8 15 185 (111844 13 12 Y | 10 120
10 10 | 17% | 17 |14'%e | 15V | 16 1 11423
12 12| 2014 1 (167 | 17% | 16 1% 1

X1GN3ddV

e



TABLE XVII
continved

Cast Iron Flanges

125-Pound 250-Pound
WORKING PRESSURES WORKING PRESSURES
1 to 12-inch — 125 pounds steam 250 pounds steam
14 to 24-inch — 100 pounds steam 400 pounds cold water, oil, or gas, non-shock

| to 12-inch — 175 pounds cold water, oil, or gas, non-shock
14 to 24-inch — 150 pounds cold water, oil, or gas, non-shock

T+
N\
o

e ——  ———
X s
Slie Dimensions, in Inches Dimenaions, in Inches
of
i No. Dia. 3 A
i A I B ‘ c D | of | _of A B c D e | |
Bolts | Bolts Bolts Bolts
Inches | | | | |
1 4V he e 3V 4 Ya
[ 4% Va 3¢ 3, 4 Ya
11, 5 %6 s 3% 4 }
2 6 A 1 | 4% 4 %
21 7 e 13/6 V2 4 %
3 7Va Y 1V 6 4 8
3V, 815, 1346 1% 7 8 %
4 9 1546 1546 7Va 8
5 10 15/ 1746 8Y, 8
6 1n_| 1 1% 9% 8 3
8 ] 13Y%, | 1% 13, 113 8 3
10 16 | 13 | 1154 | 14% 12 s
12 19 | 1Y | 23%e 17 12 s
14 OD 21 | 13 2V, 183, 12 1
16 OD ! 23, | 174¢ 2V, 21Y, 16 1
18 ODJ 25 | 1% 211/ 22%, 16 | 1%
200D || 27V, | 1A 2 25 20 | 1%
24 OD | 32 | 17 | 3V 29Y, 20 | 1Y

Tie

ONIY3IINIONT LNVId ¥3IM0d 40 STVLNIAVANNS



‘APPENDIX 313

TABLE XVII
contirved

Cast Steel Flanged Fittings

Dimensions, in Inches

]l e
— A - A —1—A - D |4
—A T ¥ F
[~ A ‘a p ] ]_ =<
A A A :£i 1%;:< P
o) R
Tee Cross 45°Lateral
o A 1
1
[ T A
i H
C G
E"‘.«"[El Taper
45° Elbow 90° Base Elbow Reducer
Class Size | A B [ D E F G H J K
1 3% 3 1% [ % 1 IX
T1Y | 3% | 8% 2 614 1 1%
1% | 4 © 2V, Y 3 ]
F] 9 | 6h | A ] 8 1 2% [10%5 [ % %
2% | 5 7 3 9% [ 2% [ 12 | B4 {84 1 4% | 4%
3 5% | 7% 3 10 3 13 ® £ 13
176 1% | 3% [ W% Las— % 1 54 s
4 6% 9 4 12 3 15 7 5% 5%
150 S | 7% |10V, | 4% | 13% | 3% 17 8 6l 7 | VAe
Pound 3 8 |[11% ]| 5§ (1461 3% | 18 9 7 7 | Ve
8 9 14 | 5% |1s a4 | 22 1 | 8% 9 | T4
10 11 [16% [ 64 [ AT 3 I B%] 12 | 9% 9 | T84,
12 12 19 | 7% | 34%% | 6% 14 |y, [ n 1
4 M %1751 ¥ ) 3 16 134 ] 1 1>
16 15 U 8 | 30 { 6% | 3641 18 [ 134 i3 1
8 161 | 2614 | 8% | 32 7 39 19 15 T3 | 1%
20 18 9 19% | 35 [] (5 20 16 | 13% | 1%
74 22 34 1 140551 9 | #9% | 24 |18 3 114
1 4 5 % | oA k) 8% | 47 4
1, [ 4% [ 5% ] 214 1 7% (2% | 9% | 44
1% | 44 [3 23 | 8% | 2% | 11 | 4%
1 5 (33 3 9 2% (1% ([ 5 % T 5% | %
% [ 5% 7 35 [10% [ 2% | 13 [ 5% | 4% | 5% | 3
3 6 7% | 3% | 11 3 14 3 Y | 6% | Ae
QT T, T ¢ TIRT 3 T8 | 6% | 5% | 6% | 134
4 7 9 445 [13% | 3 | 16% | 7 6 6% | %
300 5 8 |10 ] S5 15 [ 3% [18%6 [ & €% | 74 1
Pound 3 8% (11% | 5% | 17% | 4 | 210 D) 7% | 7% 1
8 10 14 6 {20k § [25% | 11 9 10 | 1Y,
10 1% {16 | 7 ¢ T FL 129% 7 12 |10k 10 | 1%
12 13 19 8 | 77% 1 6 |3361 14 1|1 14



314 FUNDAMENTALS OF POWER PLANT ENGINEERING

TABLE XVII
continued

Cast Steel Flanged Fittings

Dimensions, in Inches (Cont.)

Class [Size] A | C Class[Size] A | C [ D | E| F | G
T, [3% 1 2 ] B% : :
3% | 3% ’j‘g ;
1 |4y, |2 7 -
1%] 4% 4
1%] 4% | 3 B o
2 | 5% | 4% 5 1500
21, 61, | 4V, |11, | 31, | 15 | & g;j Pound|
3 7 5 1
3%17% | 8%
600 (4 | 8% | 6
Pound[ 5 10 7
6 |11 (7% ]2
8 | 13 | 8%
10 |15, 1 9% | -
12_|16%; | 1@ 7 [ 8% | 5% |15V 5% | 20% [ 9%
3 7% $= ; Pound| 7% 10 | 6V, [17%, | 5% | 23 _[10%
1 3 |11% | 7V | 19% ] 6% | 26% | 113
900 [ 6% | 1 4 |13V, [ 8% | 23 | 7% | 30% [ 13V
Pound 57 |71 3 5 [15% ] 10 [27V4 | 9% |36 |15%
6 | 12 | 8 | 6 | 18 |11 3114|1015 4134 18
8 [145,] 9 | 8 | 20% | 1234 |35V, [ 1134 | 47 |204
10 16 |43V, [14%]| 58 |25%
FORGEL STEEL SOCKET WELLING 12| 28 [17% [49% |16V, [65% | 29
FITTINGS DIMENSIONS, IN INCHES
(For Standard and Extra Strong Fittings)
WORKING PRESSURES j ¢ *’
Pounds per Square Inch — Non-Shock Er- E r—,lEA
Temp. Crane No. 4 Carbon- L]
Molybdenum
Carbon Steel | Steel Fittings A3
" B (Made to order) 1 .IAJ AP.-
Deg. [Stand-| Extra |Stand-| Extra AT
F. ard Strong ard | Strong 90° Elbow
100 | 2000 | 3000 | 2000 | 3000 E~
150 | 1900 | 2850 | 1900 | 2850 -4
200 | 1800 | 2700 | 1800 | 2700 '
250 | 1700 | 2550 | 1700 | 2550 5
300 1600 | 2400 | 1600 | 2400 F
AR AL
400 |1 2 2 .
450 13% }gso }:’g }ggg Cap Coupling Reducer
500 | 12 00 | 12 :
550 | 1120 | 680 | 1150 | 1725 Sze [V [ % |6l % | L [T[UA] 2
m 1040 }m ll% }g;g A 1346|3142 1% |1%46]| 1% [13% | 2 | 2%
960 10 B 11 13, 7 1 | Y 1546|1746 111},
700 | 880 | 1320 | 1000 | 1500 & &‘ f‘ " % i l,'lafjfh
750 800 | 1200 | 950 | 1425 4| Vs / a
300 740 | 1100 50 2 1% [1% V1% | 1% | 2 12Vs |2V ] 2%
850 670 | 1000 | 850 | 1275 E 1%[1%5]1% [1%] 2 [2%] 2%
s goo ;g(s) m lm F "he | %e | % “/u ’/« %6l 7% [ 1
950 30 Depth same as “F ", dependin on pipe
1000 380 | 570 | 540 | 810 G size: eg. Y%’ has socket £¢




APPENDIX

TABLE XVII
continued

Forged Steel Flanges

Dimensions, in Inches

Welding Neck Fla
150 and 300-Pound.
D p—4 |
B N ) Bored to lip &
———V/ ili8 % over pipe 1B
— it ¥ l———C————l 15
Screwed Flange Sllr&n Weldlng Flange
150 and 300-Pound
Pipe Boits
Clase | gj,e | A B|c1° Nobia| EJF|G | H
1 4, %] 2 [3%] 4] %[ % [2%s] 1.05] 1.32]
1% | 4% | % 124 [3% | ¢ | % |"34e] 2% | 1.38] 1.66]
1% 1 8 [T 2% [ 3% [« %[ % |27%e] 1.61] 1.90)
1 6 | Y% |3% | 4% ] 4| %] 1 |2%]2.07] .38
% 17 | % [4% 5% [ ¢ [ %1% |2% | 2.47] 2.88
3 7% 11%¢] 6 | & | & | % |134¢1 2% | 3.07] 3.50
- EEINL LT TR T T SISE
150 | 4 9 '%Lfgu 7% [ 8 | % J1%q] 3 | 4.03] 4.50
Pound | 7§~ 10 |9%¢|7%e| B8 | 8 | % |174¢] 3% | 5-05] 5.56]
6 10| 1 | 8% [ 9% [ 8 | % |1%e] 3% | 6-07] 6.63
8 13% ] 1% [10%{113] 8 | % | 1% | 4 |7.%] 8.63
10 16 | 1344 |12% |14, [ 12 | 7 [1'%¢] 4 [10.0210.75
12 19 |1% 15 |17 12| % | 2%, ]| 4% 12.00]12.75
T40OD| 20 | 1% |16 1854121 1 | 2% 1 & 14.00
160D |13% | 14| 18% |21, ] 16 | 1 | 2%4 | 5 |Boreli6.00
180D| 25 |1PA¢] 21_|22%] 16 [T [i044] 5% | 5 118.00)
300D |74 [11144 23 uzomz%b%hdmm
740D] 32 | 1% |74 39% | 20 1 3% | & 74.00
i 4% |'A¢]. 2 13% [ % | % |14e|2'Aa] 1-05] 1.32
IV I5% | % J2% 3% ] 4% [14¢]2%4] 1.38] 1.66
1% |6 [T4e[2% | 8% | 4 | % [134e 714 1.61] 1.90
2 %1 % |3% | 5 18 | % |1%e] 2% | 2.07] 2.38
2 |71 1 "% [5%1I8 %1% 3 |2.47]2.88]
3 8 L1% | 5 | 6% | 8 | % {1'%4e 3% | 3.07] 3.
RV RIRINED S L URLRE X
300 [7¢ 10 [1Y, [6%e[7% [ 8 | % [ 1% | 3% | 4.03]4.50
Pound |3 11 1% [75%6|9% 18 | %] 2 |3% ] 5.05] 5.56)
6 |13%|17%¢] 8% [10% [ 12 | 3% [3'4¢] 3% | 6.07] 6.63
s 15 [i% [16% 1 13 {12 [ % [374¢ | 4% | 7.98] 8.63
10 |17 1% [12%[15% [ 16 |1 | 2% | 4% {i0.02 1o.7sl
127 J20%] 2 15 (173416 [T 2% 5% [12.00/12.75

315
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TABLE XVII
continued

Forged Steel Flanges

Dimensions, in Inches (Cont.)

i Boits . -5 £
G |[B| A || c| Dl BE|F|c|n ~£:E}. F“j
1% 3% | %e 1% 2% | 4 | % | % [2%c]2'As] 0.84
Y% (4% 1 % [114g| 3V | 4 [% | 1 2% | 2, | 1.05 !
1 4% ["Ael 2 | 3% | 4 | 5% | 1A¢ 216l 2746 | 1.32
W T5% (%6 2% [3% | 4 ' 1% | 2% | 2% | 1.66
1% (6% | % 127% 14% | 4 A 1% 1 3 123, 1.9 < ‘e
3 6% ] 1 (3% 5 18 1% 1174l 3% | 2% | 2.38 X
2% | 7% 1 1% | 4% | 5% | 8 |3 1% | 3% | 3% | 2.88 4]
3 8 11% | 5 |6% | 8 1134] 315 | 3% | 3.50 |4
3G % 1% 1SR 7% 18 L% 117%] 3% 1 3% [ 4.6 [
600 [ 4 103 | 1% [6%4c| 8% | 8 | % | 2% | 4% | 4 | 4.50 | Q
Pound |5 13 | 1% 7% | 101 8 | 1 | 2% 1 8% | 4% | 5.56
6 14 | 1% 1 8% [11% ] 12| 1 (2% | 4% | 4% | 6.63 |3 —4——
8 |16 [2%A6|10% | 13% | 12 [1% ]| 3 | 5% | 5% | 5.63 +—
10 20 | 2% [12%] 17 [ 16 |1% 3% | 6% | 6 [10.75 . °
7] 22 1 3% | 15 |19%(]| 30 1Y, ] 3% | 6% | 6% [12.75 . F;,
3 9% 1141 5 17%1 8 1% 12% 1 4% | 4 | 3.50" *
IR T10% 1% [ 5% 1 8% [ 6 T 1 1% i 1 4% [ .00 -
900 {4 1% | 13, [6%ec) 9% | 8 ) 1% | 2% | 4% | 4% | 4.50 N7 T
Pound 7% 13%1 2 [7%el 11 | 8 }1%1 3% | 5% 1 5 5.5
3 15 [2%e | 8% |12% | 12 [1% | 3% | 5% | 5% | 6.63 é L[ e
8 |18 ] 7% |10% | 1515 | 12 | 1% | 4 | 6% | 6% | 8.63 el
1% 7 1% 1 2% |47 | 4 1 113% 3% |3% ] 1.9 1|e 0y 06
7 3% 1% 1 3% 16% | 8 1 % | 2% | 4% ] 4 [2.38 | |[ é"o‘
21 |9% 1% 4% |75 | 8 1 ]12% 4% | 4% 2-::‘ h
1500 {3 110% 1 1% 1 5 | 8 | 8 |1%] 2% | 4% | 4% | 3. .
Pound [ 3% T 0 12 | 5% ISR L S IR T34 TS T4% ] 6.00) ‘§§\ __§§
4 |12V, 2% 16461 9% | 8 [1% |3%e| 5% | 47 | 4.50]" :
5 113% 1 2% |76 | 111 8 |14 | 4% | 6% | 6% | 5.56
6 |15% 1 3% | 8% | 12% | 12 | 1% [41'4e] 7 [ 6% | 6.63[ _
] 18 [ 3% 110% | 15% ] 12 |15% ] 5% | 8% | 8% | 6.63 2 s
[ 5% [T [ 1% [ 3% [ 4 | % [T 3% 124 088 [l S
3% St | 1V 1114¢] 33% | 4 | 3% 1'%l 3% | 3% | 1.05] 7] l}
1 o | 1% | 2 14% 1 4 | % | 1% | 3% | 3% | 1.32.
W, 1 7% 1% | 2% 15% | 4 | 1 |24l 4 | 3% ] 1.66 N7 7] \\
1% | 8 | 1% 2% |5 4 1% 7% | 4% | 4% [ 1.90 1 ,
3 Wil 2 13% 16% | 811 13%15%1 5 |2.38 o Lllie
2500 | 2% [10%]12% [4% 17% 1 8 {1%413% | 57 | 5% | 2.88 b3 2
Pound [ 3 12 | 2% | 5 9 | 8 |1%13%16% | 6% | 3.50<n|S8 |y
[ 14 | 3 |6%4c[10%] 8 | 1% ]| 4% | 7% | 7% | 4.50 TEIQ
5 116% ) 3% 1 7%6 1 12% | 8 11%15% 1 9% | 9 | 5.5 20
0 19 |4, 18% [14%] 8 | Z | 6 | 11 [10%] 6.63 l
8 T21%] 5 |10%117%[12] 2 | 7 |12%|12%] 8.63 N
10 | 26% 1 6 [12%121% | 12 1241 9 116%[16% (1075 | }
12 30 | 7% | 15 [24% | 12 [ 2% | 10 | 1814 18V |12.75 |

& 3500-Pound

Screwed Flan,

600, 900, 1500, an

G

Welding Neck Flanges
600, 900, 1500, and 2500-Pound l

g Flanlgu 4
oun

, 900, and 1500-

600,

Slip-On Weldin,
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TABLFE XVII
continued
Steel Butt-Welding Fittings
Dimensions, in Inches
Standard end Extra Streng Fittings have the sams eutside dimensions.
B y, \ ¢
—_ ) -1 (
Bl l—c—l—¢ 3= g‘:’ l
45° Elbow Straight Tee Reducing Tee Cap 90*° Elbow with
long tangent
3
Shaped Nippl —R—
%":?lielapge: Retumn Bend
Elbows, Straight Tees, Caps, Nipples, Saddles, and Sleeves Return Bends
Sze A [ B [C|DJE JIKILIMINIP TBuod[gls
% 1% 0. 1.1 11 -1]--07--1---1-- pipe
:v :;/. '{. ::/. ‘1:'2 SRl [P IS I [ I I :'/ 13 ;:/..
R R E ] R R e e e e I i s;"Z 2;{‘2‘
1 3 [ R[] & 6 1% |1 ) 3
4 | 3% 132 il ¢l e |=2 1:2 213 }2 1 | e |3
37 e | 2 |3y sy |l o 2 [asg] i | 3| % 2 4 |3
ERS AL I SN ITR I 8% § 6 130§ 30400 3% 4 % 2 6 ) $he
4 6 [2%]eal2%]7%] 6] 212 [ 6] 4[ % 2% | 7% | 5%
AP R HEIFHEEE N
s n |7 el s[4 s | 3y 1o 74
10 15 ] 18| s {17 [0 fag 3] sn ]| o] s ry 8 | 6%
12 18 (7510 | 6 2o 10 | € | 4 {55 ]12] s 4 12 | 8Y
MOD[ 16 (7% | - 16% | ...-.] -1 & | 4 | % |14 ]| % 5 15 {1054,
160D| 18 | 814 7 sl 6| % |w] i 6 18 {12546
180D| 20 | 934 8 EREEARIERA 8 24 |1654
200D 25 | U] e s |5 |%|220]k% 10 30 |20%
240D 30 | .o T fon 5 15 | s |24 ig 12 36 |24%
Reducing Tees Reducers
Size CTQH Siwe JCTQ _Size ITIUJ Size [T{UH Size [TIU1l
11 x Y% NIRRT €x 423 [45%)3% LA TITZ]3 =1 6x5
et Eioaned RERERQH G R W R EE o
x X z x x
l‘z:l‘z:% Wil ll 5x 534 71}‘;7‘5‘11/,;% kil bl TR 6x3
1 xl xlig(2%[2%] Sx 5x3 ([47%ie3g 2 x1 4 x2%| 4] 86
T oxl mlY|2%12% | Sx Sx244i4i4lp 2 E1Y| 5 | 4 (4 x2 8x5 lgle
o2 xl o2l 6x x5 [5%(5% 2. x! 1708 =& Sx4
% x2hx? |3 2% ex x4 [5%]|5%4 24x2 § x3 |55 10x8
aultexite]l 3 2% ¢x 5'3--“;224 Saxitlyy |5, 5 2% 10x6 4],
T TSIAR) zl7 F g 8xo 17 |64 25x1%] 7 1028
3 x3 x2INI3Y%] ez sxs |7 |6 10x4
3 oxd x1 3% 3l s exe |7 log 2x10
3 =53 s1%3%I2%Y 10y 1028 8] 8 1228 g1y
10x10x6 _|8'3]7% 12x6
1s2xio|10 Lw.
122128 1009
12x1226 |10 [8%




TABLE XVII
continucd

Standard T)-Ip‘és.‘ of Pipe Bends

Angle Bend
9;15 to 179°

No. 6
Single Offset U-Bend

No. §
Offset Bend

No. 10
Double Offset Expansion U-Bend

No. 314 No. 9
Angle Bend, Under 45° Expansion U-Bend

sle

ININIINIONI LNVId 43M0d 40 SIVININVANNS



TABLE XVII
continved

Standard Types of Pipe Bends

Radii and Tangents of Pipe Bends, in Inches

Column *A" Column **B"’ Column *C"
Mw',‘mm Shortest Radii to w:ich pipe can be bent Minimum
Recommended . of Tangent
Size :"’:“' Steel Pipe Only Genuine Wrought Iron Pipe Steel or Genuine
tee’ or caded X Threaded Enda, Wrought Iron Pi
Pipe Wr&um::nlzon ms".’""d?;d‘ C;;::::p Screwed, ord. c;;m'“::’ Standerd or pe
ipe Welded Flanges Welded Flanges Extra Strong Weight
Stand-| Extra | Stand-| Extra || Stand-| Extra | Stand-| Extra || Threaded
Standard or ard | Strong| ard | Strong| ard | Strong| ard | Stron Ends or Cranelap
Extra Strong [[Weight|Weight|Weight| Weight [ Weight | Weight| Weight| Weight]l Screwed Joints
Weight || Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Flanges
Y 17, 1 A 1V, 1 1
) 17 1Y A 1% 1% 1% -
A 1] 1% 1 2 2 204 2 2% 1 1%4 2
% 3% 1% 1% 3 3 3 1% 3 3 7 7
1 5 2 1Y 4 4 4 3 4 4 2 ]
1% 614 Y, 13, 4 [ 5 4 5 4 2 1%
1Y, 7Y, 2% 2 [] 5 [ 5 6 § V4 3
1 10 3 21, 6 [ 8 5 [] [ 3 4
Y, 12Y4 5 41 10 10 10 8 10 10 4 H
3 1§ [] 6 12 12 12 10 12 12 4 6
34 1714 10 8 12 12 14 12 14 12 s 6
4 20 12 10 14 14 16 12 16 14 5 6
5 25 18 14 18 14 20 15 20 15 [] 7
6 30 22 [H] 22 15 26 18 26 18 7 7
8 40 30 23 30 23 30 18 30 28 9 8
10 50 36 30 36 30 36 32 36 32 12 10
12 60 46 36 46 36 46 42 46 42 14 10
*14 OD 70 - 60 48 60 48 60 54 60 54 16 14
*16 OD % 80 60 80 60 80 70 80 70 18 16
*18 OD 108 90 66 90 66 90 80 90 80 18 18
*20 OD 120 100 72 100 72 100 90 100 90 18 18
%24 0D 144 144 108 144 108 144 122 144 122 18 20

*For sizes 14-inch O.D. and larger, the radii shown are based upon pipe with @ wall thickness of Ja-inch or lighter under the
"Standard Weight Pipe column, and a wall thickness of Yg-inch or heavier under the *'Extra Strong Weight Pipe column,

X10N3ddY

61 ¢
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TABLE XXIV

FUNDAMENTALS OF PONER PLANT ENGINEERING

FORMULAS AND MOLECULAR AND EQUIVALENT WEIGHTS OF
SUBSTANCES FREQUENTLY APPEARING IN THE CHEMISTRY
OF WATER CONDIIONING

Substance

Aluminum chloride (crystal)
Aluminum chloride (anhydrous)
Aluminum sulphate (crystal)
Aluminum sulphate (anhydrous)
Ammonia
Ammonium alum
Potassium alum

- Aluminum hydrate
Ammonium chloride
Ammonium (ion)
Ammonia water
*Alumina
Sodium aluminate
Ammonium sulphate
Barium
Barium carbonate
Barium chloride
Barium sulphate
Barium hydrate
Barium oxide
Calcium
Calcium bicarbonate
Calcium carbonate
Calcium chloride
Calcium hydrate (pure)
Calcium hydrate (90%)
Calcium oxide (pure)
Calcium oxide (90%)
Calcium sulphate (anhydrous)
“ \ P ‘Kl - @} P )
Calcium nitrate
Calcium phosphate
Carbon
Chloride (gas)

Courtesy of the Cochrane Corp.

Formula

Al

AlCl,

AlCL - 6H,0
AL(50,),- 18H,0
Al:(S0.)a

NH,

AL(S0,):(NH,),S0; - 24H,0
AL(S0,):K,S0, - 24H,0
Al(OH),

NHA

NH,

NH,OH

ALO,

NaALO,

Weight of
Molecule or
Radical Eq. w1.
210 9.00
133.0 44.33
241.0 80.33
666.4 111.06
342.1 57.01
17.0 17.00
906.6 151.10
948.8 158.13
78.0 26.00
53.5 53.50
18.0 18.00
35.1 35.10
102.0 17.00
164.0 27.33
132.0 66.00
137.4 68.70
1974 98.70
244.3 122.15
2334 116.70
171.0 85.50
153.0 76.50
40.1 20.05
162.1 81.05
100.1 50.05
111.0 55.50
74.1 37.05
cen 41.10
56.1 28.05
veae 3117
136.2 68.08
172.2 861.0
164.1 82.05
3103 51.71
12.0 3.00
70.9 35.45



Substance

Copper

Copper sulphate
Iron (ferric)
Iron (ferrous)
*Ferric oxide

*Iron oxide and alumina

Ferrous sulphate (copperas)

Ferric chloride
Ferric hydrate
Ferric sulphate

Ferrous carbonate
Ferrous hydrate
Ferrous oxide

Fluorine (gas)
Hydrogen (gas)
Hydrogen sulphide (gas)
Lead

Magnesium
Magnesium oxide
Magnesium bicarbonate

Magnesium carbonate
Magnesium chloride
Magnesium hydrate
Magnesium nitrate
Magnesium phosphate

Magnesium sulphate
Nitrogen (gas)
Oxygen (gas)
Potassium
Potassium carbonate
Potassium chloride

Potassium hydrate
Porassium iodide
Potassium nitrate

Potassium oxide
P,

1 o ium per g
Potassium sulphate
Silicon

Silver

Silver chloride
Silver nitrate

Silica

Sodium

Sodium bicarbonate

APPEND I X

TARBLE XXIV

continued -

Formula

Cu

CuSO,

Fellf

Fe'’

Fe,O.

R.0,

FeSO, - TH,0
FeCl

Fe (OH ) 3
Fex(SO4)s
FeCO,
Fe (OH) 2
FeO
Fy
H,
H,;S
Pb
Mg .
MgO
Mg(HCO,),
Msclou

2
Mg(OH),
Mg(NO,)s
Mg, (POY).

MgS0,
N,

321

Weight of

Molecule or
Radical Eq. Wt
63.6 31.80
160.0 80.00
55.8 18.60
55.8 27.90
159.6 26.60
109.0 18.20
278.0 139.00
162.0 54.00
107.0 35.66
400.0 66.66
116.0 58.00
89.9 44.95
718 35.90
19.0 19.00
2.02 1.01
341 ...
207.0 103.50
24.3 1215
403 20.15
146.3 73.15
843 42.15
95.2 47.60
58.3 29.15
1483 74.15
263.0 43.83
120.4 60.20
280  .....
. 320 8.00
39.1 39.10
138.0 69.00
74.6 74.60
56.1 56.10
166.0 166.00
101.0 101.00
942 47.10
158.0 158.00
174.0 87.00
28.1 7.03
108.0 108.00
1433 143.30
169.9 169.90
60.1 30.05
230 23.00

84.0 84.00
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TABLE X1V
continued
Weight of
. i Molecule or
Substance Formula Radical Eq. Ws.
Sodium carbonate Na,CO, . 106.0 53.00
- Sodium chloride NaCl 585 5850
Sodium hydrate . . - NaOH 40.0 40.00
Sodium nitrate . . . NaNO, S 85.0 85.00
Sodium oxide Na,0 . 620 31.00
Sodium sulphite - NasSO, . . . 126.0 63.00
Sulphur dioxide (gas) S0, . 64.1 32.05
Trisodium phosphate Na, PO, - 12H,0 (18.7% P.0;) 380.2 126.73
Trisodium phosphate (anhydrous)  Na,PO, (43.3% P;0y) 164.0 54.66
Disodium phosphate Na, PO, - 12H,0 (19.8% P,0;) 358.2 119.40
Disodium phosphate (anhydrous) Na,HPO, (50.0% P,0y) - 142.0 4733
Monosodium phosph “ NaH,PO, - H,0 (51.4% P,0,) 138.1 46.03
Monosodium phosphate {(anhydrous) NaH,PO, (59.1% P;0;) 120.1 40.03
Metaphosphate (Hagan) NaPO; (69.5% P:0s) 102.0 34.00
Sodium sulphate ) Na,SO 142.0 71.00
Water ' H,O0 180 9.00
- ACID RADICALS

Bicarbonate ’ : HCO, ) 61.0 61.00
Carbonate i CO, ) 60.0 30.00
Carbon dioxide CO, 4.0 22.00
Chloride S Ci 35.46 35.46
Nitrate IR NO,’ 62.0 62,00
Hydrate OH 17.0 17.00
Phosphate PO, 95.0 31.66
Phosphorous oxide © PO, 142.0 23.67
Sulphate o - S0, 96.06 48.03
Sulphite. S0, 80.1 40.05

iy - 4 ACIDS
Hydrogen - H, 20 1.00
Acetic acid : HGH,0, ’ 60.0 60.00
Carbonic acid . H,CO,4 : " 62.0 31.00
Hydrochloric acid HCA ‘ 36.46 36.46
Phosphoric acid H,PO, . 98.0 32.67
Sulphuric acid - H,S0, - 98.1 49.05
Nitric acid . HNO, . 63.0 63.00

Sulpurous acid . - H,S0, 82.1 4105

* Al,O; and Fey0; are commonly reported together as R,0,, which for purpose of computa-
tion is given a mol. wt. of 109 and eq. wt. of 18.2 on the basis of 88% Al Os and 12% Fe;0;.
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TABLE XXV

STEAM TABLES

Courtesy of Combustion Engireerirg-furerkeater, Ire.

Saturated Steam: Temperature Table

se0LOTE Pauss Sracinc VoLome Ewraarrr Exrsory
Tomp. Abb l'pu In. H:.-' Bat. Sat. Bst, Sat. Bat. Bat, Temp.
Fabsr. Bq.la. 2F. Liquwd Evap., Vapor Liquid Ewvsp, Vapos Liqud Ewvap. Vapor Fahr,
t » L vig v by by by [ ] "y ag [}
[ 2] 0.0886 0.1906 001602 33057 3305.7 10751 1075.1 9 21865 2.1865 0
" 00961 0.1957 001602 30604 3060.4 . 4
" 0104t 0.2120 0.01602 28366 2836.6 o3
] 0.0126 0.2292 001602 26323 26322 »
[ 0.1217 0.2478 ©0.01602 24451 2445.1 “»
o 01315 0.2677 001602 22718 2271.8 )
“ 01420 0.2891 001603 31123 21123 "
[ 0.1533 03119 001602 19655 1965.8 o6
) 0.1652 03364 001602 1829.9 18209 L 4
[ d 0.1760 0.3624 001602 17049 17049 [ d
[ 0.1918  0.3905 001603 15884 1588.4 [}
[ o] 02063 0.4200 001603 14824 14824 [ ]
[ 02219 04518 0.01603 13835 13836 [ 3
[ ] 03384 0.4854 001603 12927 12927 [ ]
[ J 0.2561 0.5214 0.01603 12081 12081} [ J
o 02749  0.5597 001604 11207 11297 [
. i 001604 1057.1 1057.% o
[ ] 001604 9896 0898 -
[ 001605 0270 9270 [ ]
bid 001605 8689 Base b i
”n 001608 81490 8149 ”
* 001608 7647 7047 kL)
e 001607 7180 T80 76
L (] 0.01607 6744 06744 ™
[ .4 001607 6337 6337  d
[ ] 0.01608 5958 5958 ]
[ 2] 001608 5604 560.4 [ )
[ ] 001609 S$S278 276 L]
[ 001600 4970 4970 [}
» 001610 <684 4884 [ J
[ 001611 4417 417 ”
[ ] 001611 4167 4167 [ ]
[ 001612 39338 3933 [
[_] 01813 3713 I3 ”
100 001618 3508 3508 100
108 601814 3315 331§ 168
104 001614 3135 3135 104
108 001615 2005 2965 108
10 001616  280.7 280.7 100
e 001617 3657 265%Y 10
ns 001617 2518 3518 18
16 001618 2385 2385 116
116 001619 2263 2262 116
us 001620 2145 2145 118
190 001620 20345 20347 190
18 €.01621  103.16 193.18 128
is¢ 001623 15344 15348 136
18 ©.01623 174.28 17428 16
1. 001624 16570 165.78 120
190 001625 15758 157.57 190
in -y
14 134
196 196
aad 128
100
ra fyed
e e
168 168
L) 148
e
10 e
byed 154
e 158
b 1.
108
i -
hood ™
[
e
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TABLE XXV
continved

Saturated Steam: Teml..:erohlre Table—{Continuved)

ABsoLUTE lem 8rzcinic VoLuue T

Temp. Lb. rf in. He Bat. Sat. Sat. Sat. Sat. Ewrnore Sat, Temp.
Fabr. 8q.In. 1F. Liquid Evap., Vapor Liqud Evap. Vapor Liquid Evap. Vapor  Fabr.

[3 3 L3 vig ve by hre be L] g o ¢t
170 5990 1220 0.01645 62.12 6214 137.89 ©96.1 11340 0.2471  1.5319 L1.§290 170
172 6.272 12.77 0.016846 59.50 59.52 139.89 995.0 11349 0.2503 1.5751 1.8254 178
174 6.565 13.37 0.01647  57.01 57.03 14180 9938 11357 0.2535 1.5683 1.8218 174
17¢ ©.869 13.99 0.01648 54.64 54.66 143.90 9926 1136.5 0.2566 1.5615 1.8181 178
178 7.184 14.63 . 001650 52.39 5241 14590 9914 11373 0.2508 1.5547 1.8143 178
180 7.510 15.29 0.0t651 50.28 50.28 14791 990.2 11381 0.2629 1.5479 1.8108 180.
188 7.849 15.98 0.01652 4822 48.24 14992 9890 11389 0.2661 1.5412 1.8073 108
184 8.201 16.70 0.01653 46.28 46.30 151.92 987.8 1139.7 0.2692 1.5346 1.8038 184
186 8.560 17.44 0.01654 44.43 44.45 153.93 986.6 11405 0.2723 1.5280 1.8003 186
188 8.944 18.21 0.01656 42.67 42.69 15594 9853 11413 0.2754 1.5213 1.7967 188
190 9.336 19.0t 0.01657 4099 4101 157.95 9841 1142.1 0.2785 1.5147 1.7932 190
1 9.744 19.84 001658 39.38 39.40 15095 98a8 11428 0.2816 1.5081 1.7897 193
i 10.168  20.70 0.01659 37.84 37.86 161.96 981.5 11435 0.2847 1.5015 1.7862 194
198 10.605 21.59 0.01661 36.38 36.40 163.97 980.3 11443 0.2877 1.4951 1.7828 198
138 1057 22.51 0.01662 3498 35.00 16598 979.0 11450 0.2008 1.4885 1.7793 198
200 11.525 2346 001663 3365 33.67 167.99 0778 11458 0.2938 1.4822 1.7760 100
208 12.010 2445 0.01665 8237 32.39 17001 9766 11468 0.2069 1.4759 1.7728 208
204 12.512 25.47 0.01668 31.15 8107 172.02 975.3 11473 0.2999 1.4695 1.7694 204
208 13.031 26.53 0.01667 29.99 30.0t 174.03 974.1 11481 0.3029 1.4633 1.7662 208
208 13.568 27.62 0.01669 28.88 28.90 176.04 9728 11488 0.3059 1.4570 1.7629 208
210 14128 2875 0.01670 27.81 2783 17806 9715 114968 0.3090 1.4507 1.7597 310
213 14698 2992 0.01672 26.81 26.83 180.07 9703 1150.4 0.3120 1.4446 (7568 18
218 15.591 0.01674 25.35 25.37 183.10 968.3 11514 0.3165 1.4352 17517 118
220 17.188 0.01677 23.14 23.16 188.14 9652 11533 0.3239 1.4201 1.7440 220
28 13.915 0.01681 2L16 - 2117 193.18 96L9 1155.1 0.3313 14049 1.7362 118
130 20.78 001684 19.371 1903488 198.22 ©58.7 11560 03386 1.3900 1.7288 230
238 22.80 0.01688 17.761 17.778 203.28 9553 11586 0.3459 13751 17210 138
o 24.97 0.01692 16.307 16.32¢ 208.34 952.1 1160.4 03531 13607 1.7:138 340
248 27.31 0.01696 15010 15027 213.41 948.7 1162.1 0.3604 1.3462 1.7066 248
280 20.82 0.01700 13.824 13.841 21848 9453 11638 0.3675 13320 1.6995 280
-~ 288 32.53 001704 12.735 12.752 223.56 942.0 11656 0.3747 1.3181 1.6928 258
160 3543 0.01708 11.754 10771 228.65 938.6 11673 0.3817 1.3042 1.6859 260
268 38.54 0.01713 10.861 10.878 233.74 9353 11690 0.3888 1.2906 1.6704 268
270 41.85 001717 10.053 10.070 238.34 931.8 11706 0.3958 1.2770 1.6728 270
278 45.40 0.01721 9313 9.330 243.94 9232 11721 0.4027 1.2634 1.6661 278
280 49.20 001726 8.634 8.651 249.06 0246 11737 0.4096 1.2500 1.6596 180
285 53.25 0.01731 8.015 B.032 254.18 9210 1175.2 0.4165 1.2368 1.6533 188
20 57.55 0.01735 7.448 7.465 259.31 o174 1176.7 0.4234 1.2237 1.6471L 190
08 62.13 0.01740  6.931 6.948 264.45 913.7 11782 0.4302 1.2107 1.6409 198
300 87.01 0.01745 6454 0471 268.60 910.1 1170.7 0.4370 1.1980 1.6350 300
308 T2.18 0.01750 6.014 6.032 274.76 906.3 11811 0.4437 1.1852 1.6289 308
310 77.68 0.01755 5.610 5.628 279.92 902.6 11825 0.4505 1.1727 1.6232 310
318 83.50 0.01760 5.239 5.257 285.10 898.8 1183.9 0.4571. 11587 1.6158 e
20 89.65 0.01765 4.897 4.915 290.29 895.0 11853 0.4637 11479 16116 120
s 96.16 0.01771 4.601 29549 891.1° 11866 0.4703 1.1356 1.6059 ns
230 103.03 0.01776 4.292 4310 300.69 887.1 11878 0.4769 1.1234 1.6003 330
336 110.3t 0.01782 4.021 4.039 305.91 883.2 1189.1 0.4835 11114 1.5949 238
340 117.99 0.01788 3.771 3.789 an.i4 879.2 11903 0.4300 1.0994 1.5804 40
us 126.10 0.01793 3.539 3.557 318.38 875.1 11915 0.4966 1.0875 1.5841 346
30 134.62 0.01799 3.324 3.342 321.64 6710 11926 0.5030 1.0757 1.5787 360
68 143.58 0.01805 3.126 314 326.91 866.8 11937 0.5004 106840 1.5734 388
360 153.0) 0.01811 2.940 2958 332.19 862.5 1194.7 0.5159 1.0522 1.5681 360
t 162.93 0.01817 2.768 2.788 337.48 858.2 1195.7 0.5223 1.0406 1.5629 268
370 173.33 0.01823 2.607 2.625 342.79 853.8 1196.8 0.5288 1.0291 1.5577 70
18 184.23 0.01830 2458 2476 348.11 B849.4- 1197.5 0.5350 1.0176 1.5526 78
230 195.70 0.01836 2318 3336 35345 8449 11084 0.5413 1.0062 1.5475 380
388 207.7% 0.01843 2189 2207 858. 840.4 1100.2 0.5476 0.9949 1.5425 88
990 220.29 001850 2.064 2.083 364:17 8357 11999 0.5540 0.9835 1.5375 290
298 233.47 001857 1.9512 1.9698 369.56 831.0 12008 0.5602 09723 1.5326 8
«we 247.25 0.01864 1.8446 15632 374.97 826.2 1201.2 0.5664 0.9610 1.5274 400
“»s 261.67 2] 0.01871 1.7445 1.7632 38040 8214 12008 0.5727 09499 1.5228 408
410 276.72 0.01878 1.6508 1.6696 385.83 816.6 12024 0.5789 0.9390 L5179 Qe
«@us 202.44 001886 1.5630. 1.5819 391.30 811.7 1203.0 0.5851 0.9280 1.5131 s
4 0.01804 1.4808 1.4995 396.78 806.7 1203.% 0.5912 0.9)70 1.5083 430
4 325.91 0.01902 1.4031 14221 402.28 8016 12039 0.5974 0.9081 1.5035 448
4 ML 0.01910 13303 1.3494 407.80 796.5 12043 0.6036 0.8953 1.4980 40
48 362.27 001918 1.2617 1.2809 41335 791.2 12046 06097 0.8843 1.4940 438
4“4 381.59 0.01926 1.1973 1.21668 41891 7859 12048 0.6159 0.8735 1.4894 “e
8 401.70 001934 1.1367 1.1560 42449 7804 12049 0.6220 0.8626 1.4848 4“8
480 422.6} 0.01943 0796 1.0000 430.11 7749 12050 06281 0.8518 1.4799 e
a8 444.35 0.0195 10256 1.0451 43574 7693 12050 0.6343 0.8410 14752 “8
8 466.97 0.0106 0.9745 0.9941 44142 7636 12050 0.6403 0.8303 1.4706 "
4“8 490.43 0.0197 0.9262 0.9459 447.10 757.8 12049 0.6463 0.8195 1. 48
470 514.70 0.0198 0.8808 0.9006 452.84 751.9 12047 0.6524 0.8088 1.4612 470
478 539.90 0.0199 0.8379 0.8578 458.59 7459 12045 0.6585 0.7980 1.4565 o
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TABLE XXV
continued

Saturated Steam: Temperature Table—{Concluded)

as

Bemcaric VoLows Ewnvaory
Temp. A Praw Bet. Set. Bat. Sat. Sat. Sat. Temp
Fabs, Lb/Be In Liqud Evap. Vapor Ligud Evep. Vapor Liquid Evap, Veper Fahr,
) » L vig v L. L] L L0 o s
“e 568.12 0.0200 0.7972 08172 464.37 7398 12042 0.6648 0.7673 1.4519 40
s 593.28 0.0208 0.7585 0.7786 470.18 7336 12038 0.6706 0.7766 1.4473 s
[ 621.44 0.0202 0.7219 0.742% 476.00 7273 12033 0.6767 0.7658 1.4425 "
[ L] 650.59 00203 0.6872 0.707% 481.90 7208 12027 0.6827 0.7550 1.4377 “we
[ 080.80 0.0204 0.65¢4 0.6748 487.80 7142 12020 06888 0.7442 14320 00
808 nayo 00206 0.6230 0.6436 4938 7075 12013 00049 0.73M 1.4283 208
e T44.56 0.0207 0.5032 06139 499.8 7006 12004 0.7000 0.7225 1.4234 ae
(1) 777.90 0.0208 ©.5651 0.5859 505.8 693.6 11994 07070 0.7116 1.4186 ns
[ ] 812.68 0.0200 05382 0.5591 sN.9 086.56 1108.4 0.7132 0.7007 1.4139 e
L 848.37 0.0210 0.5128 0.5338 5180 6792 L9132 0.7192 0.6898 1.4090 "s
230 885.20 00212 0.4885 0.5097 524.2 0.7253 0.6700 1.4042 "0
[ ) 923.45 0.02)8 0465¢ 0.4867 530.4 K 0.7314 0.6679 1.3993 a8
[ 962.80 0.0214 0.4433 0.4647 5366 656.7 11933 0.7375 0.6560 1.3044 [
48 1003.6 0.0216 0.4222 0.4438 5429 o489 11018 0.7438 06450 13393 848
| 880 1045.6 00218 0.4021 0.42% 5493 €409 11902 0.7408 06347 13845 e
| 888 1088.8 0.0219 0.3830 0.4049 555.7 6326 11883 0.7559 0.6234 1.3793 [ ]
| Bel 1138.4 0.0221 0.3648 0.3869 5622 624.1 11863 0.7622 06120 1.3742 0
| 948 nrs 0.0222 0.3472 0.3694 5688 6154 11842 0.7684 0.6006 1.3690 e
) o7 1220.7 0.0224 0.3304 0.3528 575.4 118L9 0.7737 0.5890 1.3627 e
| BY8 1278.7 0.0226 ©0.3143 0.3369 562.) 597.4 11796 0.7810 05774 1.3584 ws
| 888 1326.1 00228 0.2089 0.3217 5889 5881 11770 ©0.7872 0.5656 1.3528 0
| o8B 1378.1 0.0230 0.2840 0.3070 595.7 5786 11743 0.7936 0.5538 1.3474 [ ]
| 98 14315 0.0233 0.2000 0.2031 6026 5688 11714 0.8000 0.5419 13419 "e
| osd 1488.5 00234 0.2563 0.2797 600.7 558.7 11684 0.8085 0.5207 1.3362 L}
| el 1543.8 00238 0.2432 0.2688 6168 5484 11653 08130 05176 13305 [ J
| 008 1601.5% 0.0230 0.2308 0.2545 624.3 537.71 11618 08196 0. 1.32468 “ws
| 810 16816 0.0241 0.2185 0.2426 6315 5266 11581 0.8203 0.4923 13188 9o
) 818 1723.¢4 0.02¢4 0.2068 0.2312 6389 5153 11542 068330 04795 13125 “se
| on® 1787.0 0.0247 0.1956 0.2202 64656 5037 11502 9.8398 04665 1.3083 [
| 628 . 18524 00250 0.1845 0.2005 6543 4918 11458 0.8467 0.4531 1.3098 [ o4
1 099 s 00253 0.1740 0.1993 0622 4788 114010 0.8537 0.43904 1.2031 e
[ ) 1989.0 0.0256 0.1638 0.1504 6704 4655 11359 0.8609 0.4253 1.2861 s
“e 2000.3 00260 0.1539 0.1799 6787 4520 11307 0.8681 04110 12791 [ oed
s 21538 0.0264 0.1441 0.1708 6813 4378 11249 08756 03061 12717 L}
[ J 2088 00268 0.1348 0.1018 689 4727 NILY 08532 03809 12641 [ od
[ __J 2286.4 00273 0.1258 0.1529 7052 4070 122 08010 038581 1.2561 @
[ ] 2368.2 00278 0.1167 0.1445 7144 3905 11049 08091 03488 1.3479 “e
[ ] 20480 00288 0.1079 0.1362 724.5 3721 10006 09074 03308 1.2382 [
[, ] 2632.4 00200 00991 0.128) 748 3533 10878 09161 03127 1.2288 e
" 2019.2 00297 0.0904 0.1300 7458 3328 10783 99253 02933 12188 [ 4id
[ __J 084 00308 0.0810 0.1118 157.3 3100 10672 0.9352 032730 1.2072 [ ood
[ ] 3800.4 00318 00716 0.1032 7701 284.5 10548 09450 02485 1.1944 [ o
"l 2895.0 00328 00617 0.0045 7842 2549 10393 09579 0.2217 1.1798 [ el
(] 2902.7 0.0346 00510 0.0858 8013 2190 10204 049720 0.1807 1.1617 (]
0 3004.0 00300 0038 00758 8239 1717 ®se 09006 ©0.1481 ).1385 ™
™ 3190.0 0.0440 00157 .OM 870.2 ns s 10306 0.0661 1.0088 o8
e 54* 302 0.0541 L ] 0.0841 103 [ ] o3 1.0645 [ ] 1.0845 00.54*
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FUNDAMENTALS OF POWER PLANT ENGINEERING

TABLE XXV
contirued

Saturated Steam: Pressure Table

Seecrric VoLous EwraaLry
Temp. Sat. Sat. Sat. at. Aba. P
Fahr. Liquid’ Evap. Vapor Liquid Evsp. Vapor Lb./Sq. 1

t v vig v by b by »
32.00 01602  3305.7 3305.7 [ ] 1075.1  1075.1 0.088¢
40.69 0.01602 .7 2383 8.74 1070.2 10789 0138
59.31 0.01603 12358 12358 27.38 1059.5 10889 81350
79.! 101607 64171 1.73 47.60 1048.0 1095.8 0.500

101.76 001614 333.77 333.79 €9.72 1035.5 1105.2 1
[ 162.25 0.01641 73.584 3.600 130.1 1000.7 1130.8 ]
10 193.21 0.01659 38.445 38.462 161.17 982.1 11433 10
14.6%¢ 212.00 0.01672 26.811 26.828 80, 970.3 1150.4 14.696

13 213.03 0.01672 26.303 26.320 181.11 9.6 1150.7 1
0 227 0.01683 20.093 20.110 196.18 9599 11561 10
0 250.34 0.01700 13.746 13.763 218.83 945.2 11640 0
40 267.24 0.01715 10.489 10.508 256.02 933.7 1169.7 40
[ 4 281.01 0.01727 .503 8.522 250.1 923. 11740 &0
“ 292,71 0.01738 162 7.179 262.10 9154 11775 €0
T . 0.01748 .193 8.210 272.61% 907.9 11805 10
0 312.03 0.01757 .458 5.476 282.02 90E.1 1183.1 80
” 120, 0171 4.880 .808 .57 894.8 11854 0
100 327.83 0.01774 4415 4433 298.43 8899 11873 100
110 334.79 0.01782 .032 4.050 305.69 8833 1189.0 . 110
138 341.26 0.01789 .710 3.728 312.46 878.1 11906 120
130 347.31 0.01796 .437 3.455 318.81 873.2 11920 130
140 353. 0.01803 .202 3.220 324.83 868.5 1193.3 140
100 358.43 0.01809 .998 3016 330.53 863.9 11944 160
168 63.55 0.01815 816 2.83 335.95 8386 11955 160
17 368.42 0.01821 5 2.674 341.11 855.2 1196.3 170
180 3.4 .01827 514 2.532 346.0 851.1 11972 180
1% 317.55 0.01833 2.404 350.83 847.2 1198.0 1%0
200 381.82 001839 2270 2288 35540 8433 11987 . 200
10 385.93 0.01844 2.165 2.183 359.80 839.6 11994 5 110
320 389. 0185 2.067 2.086 364.0! 8358 11999 - 320
238 393.70 0.01855 1.9803 1.9989 368.16 8322 . . 230
240 397.40 0.01860 1.8990 19178 372.18 828.7 E 240
280 400. 001866 1.8244 1.8431 376.04 825.4 . 250
%0 404.43 101870  1.7555 1.7742 379.78 8220 . 160
e 407.79 .0187 1.6913 1.7101 383.43 8188 52 170
288 411.06 01880 1.6316 1.6504 336. 8155 E 180
298 414.24 01 1.5758 1.5947 390.47 812.4 - 130
300 417.33 01890  3.5237 1.5426 393.85 809.3 . 300
e 431.71 01912 1.3064 1.3255 400.70 7947 X 359
a0e 019 1.1416 1.1809 42402 7809 .6215 0.8635 1.4850 400
as0 0.0195 1.0123 1.0318 437.18 767.8 .6357 .8382 1.4739 450
800 00197 0.907 .9274 449.40 755.5 . 641 8153 1.4641 500
250 00199 .8217 .8416 460.83 743.6 .66 17939 1.4548 550
. 08 0.0201 .7494 .7695 471.59 732.0 L6721 7739 1.4460 600
[ 0.0203 .6879 .7082 481.73 721.0 .6826 7553 1.4379 660
100 0.0205 6347 .8552 491.49 710.1 .6925 7376 1.4301 T00
. 760 ©0.0207 5884 6091 500.8 699.4 .7019 .7 1.4225 750
808 0.0209 .5476 .5685 509.7 689.1 0.7103 .7047  1.4155 800
50 0.0210 .5116 .5326 518.3 878.9 0.7194 16893 1.4087 850
900 0.0212 4794 5006 526.8 669.0 0.7276 0.6748 1.4022 900
258 0.0214 04503 0.4717 5346 659.2 0.735 1.3960 280
000 00216 4240 .44 5424 649.5 7431  0.6468 1.3899 1000
060 0.0218 .4001 .4219 550.0 640.0 7. 0.6335 1.3839 1050
100 0.0219 13783 . 4002 557.4 630.4 .7575 0.6205 1.3780 1100
188 0.0221 .3583 .3804 564.6 6210 .7644  0.6079 1.3723 1150
1200 .0 .3397 .3620 5717 6115 L7712 .5956 1.3667 1200
1350 0.0225 .3228 .3453 5788 602.2 .7777 .9 1.3612 1150
300 .0227 .3067 .3294 585.4 592.9 0.7840 5717 1.3557 1300
350 0.9229 12918 0.3147 §92.1 583.7 7902 .. 1.3504 1350
400 0.0231 .2780  0.3011 59%.6 574.8 .7963 .5489  1.3452 1400
1400 0.0233 0.2652 0. 605.0 .5 0.8022 0.5379 1.340) P
1800 0.0235 12530  0.2765 811.4 556.: 1. 1600
880 .0237 2416 0.2653 617.7 547. I. 1650
600 .0239 2309 2549 623.9 538. 1. 1600
650 .0241 12207 0.244% 630.0 528. & 1650

. 1700 .0243 2111 .2354 636.1 519, 1. 1700
T80 .0245 20! 0.2265 642.1 510. 1. 1150
800 .0247 1933 0.2180 645.0 501 1. 1800
850 .024 0. 53.9 492, -3 1850
900 - 0.0252 1770  0.2022 659.9 4825 1500
980 X 1695 0.1949 665.8  473. 1950
2000 10257  0.1622 0.1879 8717 4635 . 2 B 2000
2100 0.0262 01486 0.1748 653.. 444.2 . . . 2100
2300 .0267 01359 0.1624 695.0 424 0.8323 0.3826 1.2649 2300
2300 0274 0.1240 0.1514 . 404. 18923 0.3624  1.2547 2300
3400 L0280 0.1130 01410 392, 19025  0.3413  1.2438 2400
1800 0287 0.1026 0.13\3 360 9127 0.3195 1.2322 3500
2600 . .0295 00924 0.1219 337 9232 0.2973  1.2205 2600
£700 0305 00818 0.1123 312! 19342  0.2740  1.2082 2700
1800 .0316 00716 01032 234.6 .9458  0.2486  1.1944 2800
2900 .0329 0.0612 0941 252. 19586  0.2199 1.1785 2900
3000 00346 00503 00349 . 2167 9231  0.1876  1.1607 3000
2100 0372 003% 00752 , 169.4 19916 0.1460 1.1376 3100
3300 00443 00153 0059 753 1.0311  0.0647 1.0958 2200
2304.2¢ 00541 0 0.0541 [ 1.0645 (] 1.0645 3306.3°

# Critical pressure
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Superheated Steam
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chl, Press.
b./8q. In. S8st.

Bat.

TeureaaTore—Deances Fasnevnmir
° °380° 400°

Bat. Temp.) Water Steam $00° 450° §00° $00° Y00° 800° 900° 1000° 1100° 1300°
Bh 98.34 148.2‘ 10B.24 248.24 298.24 3‘8 2‘ 398.24 498.24 598.24 698.24 79&24 898.24 ﬂQB.Z‘ 109!-2‘
1 v 0.0161 33370 392.5 4225 452.1 4821 5117 1.8 571.3 6309 690. 750.2 8098 l 88.7
[101.76) b 69.72 11052 1149.2 11719 1194.4 12173 1240.2 12635 1286.7 1333.9 1382.1 1431.0 1480.8 1. 4 15 530 1635‘
® 0.1326 1.9769 2.0491 2.0822 2.1128 2.1420 2.1694 2.1057 2.2206 2.2673 2.3107 2.3512 23892 24251 2.4592 2.4918
27.78 87.75 137.75 187.75 237.75 287.75 337.75 437.75 537.75 637.75 737.7§ 837.75 '31 75 1037. 75

[ 00164 73600 78.17 84.2¢ 00.21 96.26 102,19 108.23 114.16 126.11 138.05 149.99 161.91 173.83 185.80 197.
(162.25) h 130 13 11308 1148.3 1)71.1 1393.6 1216.6 1239.8 1263.0 1286.1 1333.5 1381.8 1430.8 1480.6 1531.3 l5829 16353
347 1.8437 1.6710 1.9043 1.9349 1.0642 1.9920 2.0182 2.0429 2.0898 2.1333 2.1738 2.2118 2.2478 2.2820 2.3146
6.79 56.79 106.79 156.79 206.79 266.70 306.79 406.79 506.79 608.79 706.79 806.79 906.79 1006.79
10 v 0.0166 58.462 38.88 41.06 4498 4802 51.001 5404 57.02 6301 6899 7498 8092 8680 0283 98.85
(193.21) b 161.17 11433 1146.7 1170.2 11928 1216.0 1233.3 1262.5 1285.8 1333.3 1381.6 1430.6 1480.5 1531.2 1582.8 1635.2
s 0.2634 1.7876 1.7928 1.8271 1.8579 1.8875 1.9154 1.0416 1.0665 2.0135 2.0570 2.0975 2.1356 2.1716 2.2058 2.23684
Bh 88. 88.00 138.00 185.00 238.00 288.00 388.00 488.00 588.00 688.00 788.00 BS8.00 988.00
14.008 v 00187 26, 823 28.44 3052 3261 3465 3673 38.75 42.83 468.91 50.97 5503 59.09 63.19 67.2§
(212.00) b 180.07 11504 1169.2 1192.0 12154 12389 1262.1 854 1333.0 1381.4 1430.5 1480.4 1531.1 1582.7 1635.1
s 03120 1.7566 7838 1.8148 1.8446 1.8727 1.8089 19238 1.9709 2.0145 2.0551 2.0932 2.1292 2.1634 3.1960
36.07 B86.97 136.07 186.97 236.07 286.97 386.97 486.97 586.97 686.97 786.97 888.97 986.97
19 0167 28.320 27.88 2090 3194 3395 359 37.97 4198 4507 4995 5393 5791 6191 6589
€213.03) h lSl 11 1150.7 1169.2 1192.0 1215.4 1238.9 1262.1 12854 1333.0 1381.4 1430.5 1480.4 1531.1 1582.7 1635.1
3135 1.75648 1.7816 1.8126 1.8424 1.8705 1.8967 1.921 9687 2.0123 2.0529 2.0910 2.1270 2.1612 2.1938
b 22.04 7204 122.04 172.04 222.04 .04 372.04 472.0¢ 572.04 672.04 772.04 B72.04 972.04
20 v 0.0168 20.110 2081 2236 2391 2543 2695 2845 3146 3446 37.4¢ 4043 4342 4643 4941
(227.96) b 196.16 1156.1 1168.0 11011 1214.8 1238.4 1261.6 12850 1332.7 1381.2 1430.3 1480.2 1531.0 1582.6 1635.1
@ 0.3356 1.731. 1.7485 1.7799 1.8101 1.8384 1. .8806 1.9368 1.9805 2.0211 2.0592 2.0952 2.1294 2.1620
h 093 59.93 109.9 159.93 209.98 259.93 359 03 €59.03 559.93 650.93 759.93 850.08 959.98
8 v 0.0160 16.321 16.58 17.84 19.0 0,30 2153 2273 15 27.55 29.94 3233 34.73 37 ll 39,52
€240.07) b 20841 11604 1166.8 1190.2 1214, 12379 1261.1 1284.6 1332‘ 1381.0 1430.1 1480.0 1530.9 1 1835.0
s 0.3532 1.7137 1.7221 1.7570 1.7875 1.8160 1.8422 1.8673 1.9148 1.958¢ 1.9990 2.037) 2.0732 3.1074 2.1400
h 49.66 00.66 140.66 190.66 240.66 340.68 449.66 549.66 649.66 1‘9“ M966 949.60
20 v 00170 13.763 14.82 158 16.89 17.91 1892 2094 22, 24.94 26.93 28.9. 32.93
(250.34) b 218.83 1164.0 1189.2 1213.4 1237.4 1260.6 1284.2 1332.1 1380.8 1429.9 1479.9 15303 1582‘ 634.
& 0.3680 1.6093 1.7335 1.7643 1.7030 1.8192 1.8444 1.8018 1.9357 1.9763 2.0145 2.0506 2.0848 3.1174
Bh 40.72 ©0.72 140.72 190.72 240.72 340.72 440.72 540.72 040.72 7‘0 72 04072 940.72
30 v 00171 119007 12,66 13.57 14.45 15.3 16.20 17.94 19.66 21.36 23.08 24.79 26.52 28.22
(250.28) & 22792 1167.0 1188.2 1212.7 1236.9 1260.1 1283.8 1331.9 1380.6 1429.8 1479.8 1530.7 1582.3 16348
s 0.3807 1.6869 1.7156 1.7468 1.7758 1.8020 1.8274 1.8750 1.9189 1.9596 1.9978 2.0339 2.0681 2.l

82.76 82.76 132.76 182.76 232.76 332.76 432.76 532.78 632.76 732.76 832.76 932.78
40 v 00172 10.508 11.0¢ 1}, 1262 1340 14.16 1568 17.19 18.69 20.18 21.68 23.20 24.60
(267.2¢4) h 236 02 1189.7 1187.1 12119 12364 1259.6 1283.4 1331.6 1380.4 14296 1479.6 1530.6 1582.2 1634.8
0.3919 1.6763 1.6997 1.7313 1.7606 1.7868 1.8123 1.8600 1.0040 1.9447 1.9829 2.0191 2.0533 2.0860
8b 25.55 75.55 125.55 175.55 225.55 325.55 425.55 525.55 625.55 72555 825.55 925.58
48 v 0.0172 408 9.785 10.50 11,20 1189 1257 13.93 15.27 .60 17.94 10.27 20.62 21.95
(274.¢5) b 24338 31720 1185.9 1211.1 12358 1259.1 1283.0 1331.3 1380.1 1429.4 1479.4 1530.5 1582.1 1634.7
e 0.4019 1.6668 1.885¢ 1.7175 1.7471 1.773¢ 1.7990 1.8468 1.8908 1.9315 1.9697 2.0059 2.0401 2.0728
Sh 18.09 68.99 1189’ 168.99 ’l!W 318.99 41899 .99 £618.99 718.99 818.99 918.99
[ ) v 00173 8522 8.777 9430 1008 10.69 1.30 12.53 13.7¢ 1493 16.14 17.3¢ 18.55 19.75
(281.01) b 25009 11740 1184.6 12103 12352 1258.6 12826 1331.0 13799 1429.3 1479.3 1530.4 1582.0 1634.6
8 0.4110 1.6 1.6724 1.7051 1.7349 1.7613 1.7870 1.8349 1.8790 1.9198 1.9580 1.9942 2.0284 2.0611
&b 12.93 62.93 112.93 162.03 212.93 312.93 41293 512.93, 612.93 712.93 8!2 93 912.93
[ v 00178 7.798 7.950 8.553 9.130 9.703 10.28 11.38 1248 13.57 14.67 1576 16.86 17.95
(287.07) b 256.30 11758 1183.2 1209.4 1234.6 1258.2 1282.2 1330.7 1379.7 1429.1 1479.2 1530.3 15819 1634.5
s 0.4193 1.6508 1.6604 1.6938 1.2240 1.7507 1.7764 1.8244 1.8685 1.9003 1.9475 1.9837 2.0179 2.0512
Bb 7. 57.20 107.29 157.20 207.29 307.20 407.29 507.29 607.29 707.29 B07.29 ©07.29
[ v 00174 7179 7260 7.821 8353 8882 9398 1042 1144 1244 1344 1444 1545 1645
(292.71) & 26210 l|77 (] 1181.8 12085 1234.0 1257.7 12818 1330.4 1379.5 14289 1479.0 1530.2 1581.8 1634.4
o 0.4271 1.6437 1.6494 1.683¢ 1.7130 1.7407 1.7665 1.8146 1.8588 1.8996 1.9378 1.9741 2.0083 2.0410
Bb 208 5203 102.03 152.083 202.03 302.03 402.08 502.03 00203 702.03 B02.03 902.03
(J v 00174 6654 6674 7202 7.696 8187 8665 9614 10.55 11.48 13.33 14.26 15.18
(297.97) b 267.51 1179} 31804 1207.6 1233.4 1257.2 1281.4 1330.1 1379.3 14288 14789 1530.1 1581.7 1634.4

0 0.4342 1.637¢ 1.6391 1.6738 1.7047 1.7316 1.7575 1.8057 1.8500 1.8909 1.9291 1.9654 1.9998 2.03.
Bb 47.08 V7.08 147.08 197.08 297.08 397.08 497.08 597.08 . .08
” v 00178 6.210 6671 7.132 7.592 8.0368 920 9.781 1065 1151 1237 13 14.10
(302.92) & 27261 lgn.s 1206.7 12328 1256.7 1281.0 13299 1379.0 14286 1478.7 1530.0 |581 6 1634.3
o 0.4409 18314 1.6647 1.6960 1.72. 1.7490 1.7974 1.8416 1.8826 1.9208 1.9572 1.991¢ 2.0241
8b €240 9240 14240 19240 m 40 392.40 492.40 592.40 69240 792.40 89240
U v 00178 $§820 6.210 6.646 7.076 7492 319 9133 0.938 10 54 1236 13.16
(307.60) b 277 44 1181 8 312058 1232.2 1256.2 12806 132 137875 14284 1478.8 15298 1581.5 1634.2
0 04472 1.6260 1.6563 1.6870 1.7150 ).7¢411 1. 1.8339 1.8749 1.9132 1.0495 1.9837 2.0icd

Sh = superheat. deg. F. h = enthalpy, B.t.u. per lb.
v = gpecific volume, cu. ft. per Ib,

s = entropy, B.t.u. per deg. F. per lb.
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TABLE XXV
contirved

FUNDAMENTALS OF POWER PLANT ENGINEERING

Superheated Steam—{Continved)

Abe. Presa.
Lb./Sq. Ju. Sat. Sat. Tewrzmatone—Dronxes Paarennerr
(Bat. Temp.) Water Steam 340° 360° 380° 400° 420° 4B80° $00° €00° T700° 800° 900° 1000° 1100° 1300
27.97 4797 67.97 87.97 107.97 137.97 187.97 281 97 387 97 487.97 587.97 687.97 787.97 88797
00176 5476 5720 5889 6.055 6217 . 6.623 7.015 793 558 9.313 1007 1082 1158 1233
(81208) h 282.02 1183.1 1200.0 1211.0 1221.2 1231.5 1240.3 1255.7 1280.2 13293 I3785 1428.2 1478.4 1529.7 1531 4 1634.1
® 0.4532-1.6200 1.642¢ 1.656Q 1.6683 1.6804 1.6905 1.7077 1.7339 1.7825 1.8268 1.8679 19062 1.9426 1.9768 2.0095
.75 43.75 63.75 8375 I03 15 133.75 183.75 283.75 383 75 483.75 583.75 683.75 183.75 883.75
0176 5.169 5368 5.528 5.485 5.839 6.226 6.594 7.329 8050 8762 9.472 10.18
(31025) h 28840 1184.3 1198.5 1210.0 1220.5 1230.7 12391 1255.1 1279.7 1329.0 13Y8.3 l4290 l4782 1529.6 15813 l6340
» 0.4587 1.6159 1.6330 1.6481 1.6608 1.6728 1.6831 1.7003 1.7266 1.7754 1.8198 1.8609 1.8992 1.9357 1.9699 2.0026
h 19.73 39.73 59.73 79.73 99.73 129.73 179.73 279 73 379 73 479.73 579.73 679.73 779.73 879.73
00177 4898 5.055 5.208 5.357 5.504 5653 5869 6.220 8,272 8943 9.628 1020 1098
(32027) h 290.57 1185.4 1197.3 1209.0 1319.8 1230.0 1239.1 1254.5 1279.3 13281 l378| 1427 9 1478.1 15295 1581.2 1834.0
» 0.464]1 1.6113 1.6264 1.6408 1.6538 1.6658 1.6763 1.6935 1.7200 1.7659 1.8134 1.8546 1.8929 1.9 1.9636 1.9964
15.87 3587 5587 75.87 95.87 125.87 175.87 275 87 375 87 475.87 575.87 675 87 77587 875 87
0177 4653 4773 4921 5063 5205 5348 5552 5.886 7.834 8.481 117 9.751 38
(32!.I3) h 29458 1186.4 1196.0 1208.0 1219.0 1229.3 1231.6 1254.0 1278.9 I32§4 13779 1427.7 1478.0 l5290 1581.1 16339
0.4692 1.6070 1.6181 1.6339 1.6472 1.6593 1.6700 1.6872 1.7138 1.7623 1.8073 1.8485 1.8869 1.9234 1.9576 1.9904
&h 12.17 32.17 5217 7217 92.17 122.17 17217 272.17 372 17 472 17 572.17 672.17 77217 872.]7
100 v 0.0177 4433 -4520 4663 4801 4936 5070 5266 5.589 6.217 6.836 448 8.055 8.659 9.262
(327.83) h 298.43 1187.3 1194.9 1207.0 1218.3 1228.4 1238.6 1253.7 1278.6 1327.9 1377.5 l4215 1478.0 1529.2 1581.0 16331
s 0.4741 1.6028 1.6124 1.6273 1.6409 1.6528 1.6645 1.6814 1.7080 1.7568 1.8015 1.8428 1.8814 1.9177 1.9520 1.9847
Sh 8.62 28.62 4862 68.62 83.62 118.62 168. 62 268 62 368 62 468 63 568 62 66862 768.62 888.62
108 v 00178 4232 4293 4439 4.562 4.691 4.820 5007 5316 507 7.090 670 819 9.391
(331.38) h 302.13 1188.2 1193.5 12059 13217.2 1227.6 1237.5 12529 1278.0 13278 13774 1427.3 l4777 l5292 1580.9 1833.7
» 0.4787 1.5088 1.6055 1.6208 1.6344 1.6466 1.6580 1.6752 1.7020 1.7511 1.7960 1,8372 1.A757 1.9122 1.9464 1.8701
521 2521 4521 6521 8521 11521 165.21 265 21 365 21 465.21 5651| 6672| 765.! 2| 885 21
110 v 00178 4050 4084 4.217 4.345 4469 4.592 4.773 5.069 8" 6.765 869 8.4 963
(334.79) h 305.69 1.89.0 1192.2 1204.9 1216.4 1226.9 1236.9 1252.4 1277.5 I3274 l377l 1427.1 l4775 1529l ISSOS 16336
o 0.4832 1.5950 I|.5990 1.6147 1.6288 1.6410 1.6525 1.6698 1.6966 1.7460 1.7908 1.8321 1.8706 1.9072 1.9414 1.9742
Sh 2192 4192 61.92 Bl 92 Ill 92 161.92 261.92 361.92 461. 92 561 92 661.92 761.92 861.92
118 0179 3.882 4.022 4.146 4.266 558 4.843 5393 5935 6.4 6.999 7.525 8.049 8.572
(338.08) |I 309 13 1189.8 1203.8 12156 1226.2 12363 I25l0 1277.1 13271 I3709 14270 1477.4 1528.9 1580.7 1633.4
4875 1.6016 16088 1.6230 1.6355 1.6471 16645 3.6915 1.7410 1.7859 1.8273 1.8658 1.9023 1.9366 1.969%
8h 18.74 3874 5874 78.74 10874 158 74 258 74 35811 458 14 558 74 658.74 758.74 858.74
~ 120 v 00179 8. 3845 3063 4079 4.194 4361 5.6/ 6.1 705 7.210 7.713 R.215
1.26) h 312.46 11006 1202.7 12147 12254 1235.7 12514 12767 13208 1376.7 14268 H772 1528.8 1580.6 1633.5
s 0.4910 1.5879 1.6028 1.6173 1.6299 ] 6417 1.6592 1 6863 1.7359 1.7609 1.8223 1.8608 1.8974 1.9317 1.9646
Bh 1568 3566 5566 7566 105.66 155 66 255 80 355 66 45566 555.66 655.66 755.66 855.68
12| v 0.0170 .3.588 3680 3.798 3908 4019 4.181 4445 6.435 6.920 7.403 7.885
(344.34) b 315.69 1191.3 12018 1213.7 12243 12350 12508 12763 13285 13764 14266 1477.1 15287 1580.5 1633.4
8 0.4956 1.5846 1.5973 1.6110 16246 1.6367 1.6544 1.€817 1.7314 1.7764 1.8179 1.8565 1.8931 1.8274 1.9603
8h 12,69 3269 5269 7269 102 89 152 69 252 69 352.69 452.69 552 69 652 69 752.69 852.89
130 v 0.0180 3.455 5. 3.641 3.7 57 013 268 5.242 5.718 653 7.117 7.58)
(347.31) h 318.81 11920 12004 1212.7 12236 12343 12503 12758 13251 1376.1 1426.4 I|789 15286 1580.4 1633.3
o 0.4995 1.5815 1.5918 1.6066 1.6194 1.6317 1.6496 1.6769 1.7267 1.7718 1.8134 1.8520 1.8887 1.9230 1.9559
8h 9.79 20.79 . 49.79 6979 99.79 149 79 249.79 349, 79 “9 79 56979 643 19 749.79 B49.79
138 v 00180 3333 .388 3,497 3.603 3.7 85! 4.580 5.045 5.503 955 085 7303
(350.21) h 321.86 1192.7 1199.2 1211.7 1222.7 l233ﬂ 1249.7 12754 1325.8 13759 1426.2 14768 15285 1580.3 1633.2
8 0.5032 1.5784 1.5864 1.6015 1.6144 1.6269 1.6449 1.6724 1.7223 1.7674 1.8090 1.8476 1.8843 lﬂlsﬂ 19515
sh 6.97 26.97 4697 8697 96.97 146.97 246.97 346.97 446.97 546.97 646.97 740 97 840 97
140 v 0.0180 3220 3258 3.364 3.467 3.567 3.715 -3.954 4.413 4.863 5303 5741 6.175 037
(353.03) b 324.83 1193.3 11908.0 12106 12218 12329 1249.1 1275.0 1325.5 13757 1426.0 1476.6 1528.4 15802 l6332
8 0.5069 1.6755 5813 1.5965 1.6097 1.6225 1.6406 1.6683 1.7183 1.7635 1.8051 1.8437 1.8804 1.9147 1.9476
8h 4.24 2424 4424 64.24 04.24 144.24 244 24 344.24 444.24 544.24 644.24 744.24°844.24
148. v 00181 8.1 8.136 3.240 834 3438 3.581 3.812 4257 4.692 5.119 5.541 5.961 378 6.794
(355.76) h 327.71 1193.9 1196.7 2209.5 1220.9 1232.2 1248.5 1274.5 1325.1 1375.4 14258 1476.5 1528.3 1580.1 1633.1
e 0.5104 1.5720 1.5760 1.5014 1.6048 1.6178 1.6360 1.6638 1.7139 1.7502 1.8009 1.8306 1.8763 1.6106 1.9435
8h 21.57 41.57 61.57 91.57 141.57 241.57 341.57 44157 641 57 641.57 74! 57 841.57
180 v 0.0181 3.018 3024 3221 3317 3456 3.681 4.112 4.533 4.946 5355 5.761 6.164 6.567
(358.43) h 330.53 1104.4 1208.4 1220.0 1231.4 1248.0 1274.1 1324.9 1375.1 1425.6 1476.3 1528.1 1580.0 1633.0
» 0.5138 1.5698 1.5865 1.6002 1.6133 1.6319 1.6508 1.7)01 1.7553 1.7970 1.8357 1.8724 1.9068 1.9397
&h 1898 3898 5898 88.08 132.98 238 98 338 98 438.98 538.98 638.98 738.08 £38.98
(3(?)“02) ;23?;'; 1?9052(” 13007’3 1219? 1:2’3003 12475 1275352 13245 13749 l:27ssi 101082 122587(‘1 127996; 133320
! 8 0.6172 1.6671 1.5618 1.5958 1.6091 1.6279 1.6558 1.7062 1.7518 1.7933 1.8321 1.8683 1.9032 1.6361
8h 16.45 86 45 5645 £6.45 130 (5 236.45 336 45 436.45 636 45 63645 73645 836.45
160 v 0.0182 2.834 2.913 006 3.097 3.230 34 3 849 245 4.633 5.018 398 5777 6.155
(363.55) h 335.95 1195.5 1206.0 1218.3 1230.0 1246.9 12732 1324.1 13741 14252 1476.0 15279 1579.8 1632.8
@ 0.5204 1.5646 1.5772 1.6917 1.€052.1.624) 1.6522 1.7026 1.7482 1.7809 1.8287 1.8655 1.8999 1.9328

Sh = superheat, deg. F.
v = specific volume, cu. ft. per lb.

h = enthalpy, B.t.u. per lb.
8 = entropy, B.t.u. per deg. F. per Ib.
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Abs. Press.
Lb./84q. la.

Bat.

Bat.

(Bat. Temp.) Water Steam

Tewrzrarovas—Deonzes Fagrenanir
°  420° 440° 460° 480°

T00*

1100°

168
1366.01)

178
(368.42)
178
(370.77)
100
1373.08)
183
3,630

190
1377.68)

198
(379.70)

118
(3vi.81)

]
a.
E

ke

g
R

%

I'Q,_.'Qg .'lg .'ig ore

ouwo
-
-
-

8h
v 00182

b 338.55
» 0.

h

v 0.0182
h 34t11
s 0.5266

Sh
v 0.0182
h 343.61
8 0.5

2.674
1196.3
1.5593

2.60%
1196.7

296 1.5569

v 0.0183
h 346.07
s 0.5325
Sh
v 0.0183
b 348.47
e 0.
h
v 0.0183
h 350.83
» 0.56382
00184
h 853 13
0.5409

v 0.0184
h85500
s 0.54.

2.532
1197.2
1.5545

2.468
1197.6

54 1.5522

2.404
1198.0
1.5501

2.288
1198.7

36 L5457

8h

&

g
=2
g.-

: E
E

o euo
2 §S
g 35

: B

2238

1199.0 1

1.6436

2.183
1190.4
1.5417

£%3

3
141

£t

83 g
23 EES

B

3399 5399 73.99
-084

2909
1217.4
1.587¢

29.23
2.730
1215.6
1.5783
26.92
2.648
1214.8
1.5751
24.068
2.570
1213.7
1.56712
2245
2.496
1212.7

1.567¢4 1.58

44 2.426
12107

1.5638
18.18

2.3
12108
3.5680

209.7
1.5562

14.07
2.237
1208.8
l.5527

2.997
1229.3
1.6011

51.58
2.903
1228.4
1.5969

49.23
2814
1227.6
1.5931
46.92
2.731
1226.8
1.5891

1224,
1.578C

38 18

437
|223 ' 4
1.5748

1.6144

1.5859

€0.30
2.584
1237.0
1.5924

1.6151
M 66

I249 8
161156

1.5083
74.07
2.454

1246.5

1.5951
72.07
2.393

12459

1.5020
70.11
2.335

1245.2

1.5889
68.19
2.279

1244.5

1.5858
66.30

2.0
12418
1.6742

6 2.7
1259.3

99 113.99

3.251
1262.4

1.6376 1

ll| 58

.057
12613

.0265
IM 66

l260 3
1.6230

122.45
lz'so.s
1.6199

29
38 1.6747

181,58

3.426
1208.2
1.671}

179.23
5

1.6378 1.8641

124.66
2958
1271.0
1.6343

122,45

877
1270 5
1.6312

30 120.30

3
@

1.6166
98.18

1.6102
2.522
1257.7
1.6071
92.07
2.460
1257.2
1.6042
00.11
2.400
1256.7
1.6013
88.19

1.5871

2.799
1270.0
1.6279

118,18
2.720

56
1269.4

1.6245
1e.1n

2.656
1269.0
18216

07 114.07
9

.58
1268.5
1.6185

112.07
2.526
1268.0
18156
110.11
2.465
1267.5
18127
108.19
407

17245
3.053
1296.6
1.6577

170.30

2.972
1296.2
1.6545

166.11

2.821
1295.4
1.6484

23%.90
3.729
1323.8
1.6991
231.58
3.617

1323.5
1.6958

1.6922
226 92
410

1322 8
| ¥

224.66
3.316
1322.4

t 16853

22245

3.225
1322.1
1.6823

220.30
3.1490
13218
1.6792
218.18
3.050
1321.4
1.6761
216.11
2.982
13210
1.673}
214.07
2.909

1320.7
1.6702

212 01

85
l3204

1.6675
210.11
2.772
1320.0
1.6647

333.99

4.114
1374.5
1.7448
331 58

991
l374 2
1.7412

1.7380
826 92
3.765
1373.7

6886 1.7345

82466

3.661
1373.4
17312
322,45

3.563
1373.1
1.7282
320.30

3.470
1372.9
17252
318.18

3.381
1372.5
1.7221
316.11

297

3.
13724
17194

17130
a10.11
3.067
13718
L2
308.19
2.997
1371.4
1.7086

7 2.930
1371.1

1.7059

304.44
2.866
1370.9

6568 1.7034

202.60
2.532
1318.6
1.6541

2.470
1318.3

263 1.8517

433.99

4.491
1425.0
1.7865

431.58

4.357
14249
1.7831

429.23

4.231
1424.7
1.7799

426.92

4.112
1424.5
17765

424.68 &

3.999
14243
17733
42245

3.803
1424.1
1.7703
420.30

3.701
1423.9

1.7673 1.8063 1.843.

418.18
3.6
1423.9
1.7646
416.11
3.604

1423.5
17618

13
-

408.19

1422.7
1.7510

408.30

3.205
14225
1.7484

404.44

3.136
1422.3
17459

30200 402.60

1370 5
1.7009

2.748
13703

3.069
1422.1
1.7435

63399

4.864
1475.9
1.825¢

£§31.58
4.720
1475.7

1.8219 1)

529 23
4.584
1475.6

1.8185 1.8553

526.92
4.455
1475.5
1.8154
4.333
14753
1.8122
522.45

4.218
1475.2
1.8093
520.30

4.109
1475.0

518.18
4.005
1474.9
1.6035
5t6.11

3.906
1474.7
1.8007
514.07

3.812
14746
1.7980
612.07

3.722
1474.4

620 92
794
1621 4

733.09

.601
1579.7
1.8066

731.58

5.430
1579.8
1.8931
729.23

5.279
1579.5
1.8897
726.92

5.132
1570.4

1.8522 1.88668

020 86
4.664

1527.3
1.8491

622,45

4.540
1527.1
1.8461

020301

423
1521 0
2
618.18

4.3

1526.6
1.8402

dld 11

4.205
1526.8
1.8377
614.07
04

1526.8
1.8349

612.07
4.001
1526.5

-
-

1.7954 1.8324

510 11

54 3.637
1474.2

17928
b508.19

3.555
1474.1

1.7802 1

506.30
3.477
1474.0

610.11

1.7877 1.8247

504.44

3.402
1473.8
1.7852

604 .44

3.664
1526.0
1.8222

502.60 602.60

3.330
1473.6

1.7828 1.

400.80 500.

3.006
14219

.80
3.261
1473.5

6985 1.7411 1.7805

3.586
15259
8199

600.80
518

3
1525.8
1.817¢

20.30
4.73:
1579.
1.3771
118.18
4.618
1579.0
1.8749
7!0.! 1
4.502

1578.9

—
ﬂ

1.8722 19062

7!4 07

4.396
1578.8
1.8685

71207
1578.7
1.8670
710.11

4.193
1578.6°

8644 1

708.19
4.100
1578.5

BM /4
683

1632 0
1.9028

1.8618 1.8548

706.30
4.010

1578.4
1.8503 1

704.44

3.92¢
1578.3
8568 1

702.60 802.60

3.841
1578.2

1.8545 1
700.80 800

3.7
1578.1
8522

2|

= superheat, deg. F.

@ specifio volume, cu. ft. per lb,

h
[}

= enthalpy, B.t.u. per Ib.
= entropy, B.t.u. per deg. F. per Ib.



330 FUNDAMENTALS OF POWER PLANT ENGINEERING
TABLE XXV
ccrtinuved
Superheated Steam—{Continved)
Abe. Press.

Lb./Sq. In. Sat. Sat. T rone—D! F,

(Sal. Temp.) Water Steam €30° 446° 460° 480° 800° §30° 680° €00° 700° 600° 1$08° 1600° 1100° 1300°
03 3903 5003 79.03 $9.03 119.03 149.03 199.03 299.03 399.03 490.03 599.03 609.03 709.03
v 0.0187 1.8431 1.9711 2.0334 2.0932 2.1515 2. 2920 2.4272 2.9444 3.1949 3.4416 3.6867 3.9299
(400.97) b 376.04 1201.4 1228.3 1241.0 1253.2 1264.7 12745 1201.6 1317.9 1421.7 1473.3 1525.8 15780 16313
s 0.5677 1.5267 1.5573 1.57)3 1.5844 1.5965 1.6066 1.6238 1.6492 1. .7388 1.7782 18153 1.8500 1.883)
Sh 37.20 57.29 77.20 97.29 117.29 147.20 197 397.29 497.29 597.29 697.29 797.29
258 v 0.0187 1. 1.9286 1.9800 2.0489 2.1065 2.1626 2.2447 2.3776 2. 3.1313 3.3733 3.6138 3.8524
(402.71) b 377.91 1201 6 1227.5 1240.3 1252.6 1264.2 1274.2 12012 1317.5 1421.5 1473.2 1525.5 1577.9 18312
s 15249 5543 1.5684 1.5816 1.5938 1.6041 1.6212 1. K} 7759 1.8130 1.8477 1.8308
Sh 3557 5557 7557 95.57 ns ST 145.57 195.57 395.57 495.57 595.57 695.57 798.57
29 v 0.0187 1.7742 1 1.8876 1.9482 2.0063 2.0631 2.1185 2.1991 2.3299 3 2.8289 3.0701 3.3077 3.5437 3.7778
(404.43) h 37 78 1201.8 1226.6 1239.5 1252.0 1263.6 12733 1200.8 1317.1 1421.3 14730 15254 1577.8 18311
s 0.5720 1.5233 1.5514 1.5656 1.5700 1.5912 1.6017 1.6188 1.6442 1.7342 17737 1.8109 1.5456 1.8787
sh 3388 5388 7388 90388 113.88 143.88 193.88 393.88 493.88 503.88 893.88 7931.88
% v oowl 1.7416 1.7858 1.8481 1.9080 1.9654 2.0213 2.0750 2.1554 2.2840 2.5331 2.7744 3.0114 3.2448 34761 3.7061
(406.12) h 38162 1202.0 1225.7 1238.7 1251.2 1263.0 1273.4 12904 1316.8 1421.1 1472.9 15253 1577.7 1634.1
s 0.5741 1.5217 1.5485 1.5628 1.5762 1.5386 1.5993 1.6164 1.6419 1.7320 1.7715 1.8087 1.8434 1.8768
8h 32.21 5221 7221 9221 11221 142.21 192.21 392.21 492.21 592.21 692.21 792.2)
Te v 0.0188 1.7101 1.8101 1.8692 1.9259 19810 2.0350 2.1131 2.2399 2.7219 2.9548 3.1838 3.4112 3.6370
@07.79) h 2383.43 12022 1224.9 1238.0 12506 1262.5 1273.0 12000 13164 14209 1472.7 15251 1577.6 16310
s 0.5761 15200 1.5301 1.5457 1.5601 1.5738 1.5861 1.5969 16140 1.6395 1 1.7298 1.7693 1.8065 1.8413 1.8744
Sk 3056 5056 70.58 90.56 110.56 140.56 190.56 56 390.56 490.58 500.58 690.56 790.56
26 v 0.0188 16798 1.7735 1.8318 1.8879 1.9422 1.9956 2.0725 2.1973 2.6714 2.9002 3.1253 3.3486 3.5704
(409.44) h 385.22 1202.3 1224.1 1237.3 1250.0 1262.0 1272.8 12895 1316.1 7 1420.7 14728 15250 1577.5 1630.9
s 0.5782 1.5183 5429 1.5574 1.5711 1.5837 1.5946 1.6116 1.6373 1.7277 1.7673 1.8045 1.8393 1.8724
sh 2894 4804 €804 BS04 108.94 138.94 188.94 388.94 488.04 588.04 688.94 788.94
290 v 0.0188 16504 1. 1.7381 1.7957 1.8512%1.9048 1.9575 2.0334 2.1562 2.6226 2.8475 3.0688 3.2883 3.5062
(411.00) b 386.99 12025 1 1223.2 1236.5 1249.4 1261.5 1272.2 1289.1 1315.7 1368.5 1420.5 1472.4 15249 1577.4 16308
s 0.5802 1.5167 h5401 1.5547 1. 1.5813 1.5023 1.6093 1.6350 1 1 256 1.7652 1.8024 1.8372 1.8703
Sh 2734 4734 67.34 87.34 107.34 137.34 187.34 287.34 387.34 487.34 587.34 687.34 787.M4
208 v 00188 16232 1.7040 1.7610 1.8157 1.8687 1.9207 1.9955 2.1165 2.5756 2.7968 3.0143 3.2300 3.4443
(412.66) b 38874 1202.7 12223 1235.6 1248.7 12609 1271.8 1288.6 1315.4 1420.3 1472.2 1524.7 1577.3 18307
a 0. l.5163 1.5375 1.5521 ). 1.5790 1.5902 1.6071 1.6330 1.7237 1.7633 1.8005 1.8353 1.8634
- Y 2576 4576 €576 8576 105.76 135.76 185.76 385.76 485.76 585.7 .76 785.76
v 0.0189 I.5941 16710 1.7273 1.7815 1.8338 18853 19590 2.0763 25302 2.7478 2.9616 3.1738 3.3544
“14.24) b 390.47 9 12214 1234.8 1245.0 1260.4 1271.4 1288.2 13150 1420.1 1472.1 1524.6 1577.2 1630.6
» 0.5841 I.5I31 1.5346 1.5493 1.5635 1.5766 1.5879 1.6048 1.6307 1 17215 1.7612 1.7984 1.8332 1.8663

Eh 2420 44. .20 84.20 104.20 134.20 184.20 284.20 384.20 484.20 534.20 634. X
98 v 0.0189 1.5684 1.6391 1.6948 1.7484 1.8001 1.8510 1.9236 2.0413 24463 2.7004 29103 3.1195 3.3267
(415.80) b 392.17 1203 220.5 1234.0 1247.4 1259.8 1271.0 1287.8 1314.7 14199 14720 1524.5 1577.1 1630.5
a 0.5861 1.5122 1.5319 1.5467 1.5611 1.5742 1.5857 1.6026 1.6288 1 L7195 1.7593 1.7965 1.8313 1.8644
Sh . 2267 4267 6267 82.67 102.67 132.67 182.67 332.67 482.67 582.67 632.67 782.87
200 v 0.0189 1.5426 1. 1.6634 1.7164 1.7677 1.8172 1.8896 2.0056 2.4447 2.6547 2.8634 3.0670 3.2707
417.33) b 393.85 12032 1219.5 1233.4 1246.8 1259.2 1270.5 1287.4 13144 1419.7 1471.3 1524.4 1577.0 1630.4
® 0.5879 *1.5107 5201 1.5443 1.5585 1.5718 1.5834 1. 6265 17175 1.7572 1.7945 1.8294 1.8625
] 1965 3965 59.65 79.65 99.85 129.65 179.65 379.65 479.85 579.65 679.65 779.65
X318 v 0.0189 14933 1.5495 1.6036 1.6355 1.7054 1.7546 1.8246 1.9375 2.3631 2.5675 2.7682 2.9671 3.16435
1420.35) h 397.16 12035 1217.8 1231.5 12453 1258.0 1260.6 12864 13135 14193 1471.5 1524.1 1576.8 1630.3
s 0.5917 1.5079 1 1.5391 1.5539 1.5673 1.5793 1. 1.6224 1.7138 1.7536 1.7909 1.8238 1.8590
Sh 16.71 3671 5671 76.71 96.71 126.71 176.71 376.71 476.71 576.71 676.71 776.71
329 v 0.0190 1.4479 1.4943 1.5473 1.5082 1.6472 1.6954 1.7637 1.8737 2 2.2874 2.485] 2.6804 2.8735 3.0643
(423.29) h 400.40 1203.8 1216.0 12299 12440 1236.8 1268.6 12856 1312.8 14189 1471.2 1523.8 1576.6 1630.1
s 0.5853 1 5189 1 1.5494 1.5629 15751 1.5022 1.6185 1.7102 1.7501 1.7874 1.8224 1.8556
sh 1384 3384 53 84 93.84 123.84 173.84 373.84 473.84 573.84 673.84 773.84
v 0.0190 1.4048 1.4424 1.4944 1.5445 1.5925 1.6397 1.7064 1.8138 22163 2.4090 2.598]1 2.7855 2.9712
(426.16) h 403.56 1204.0 1214.1 1228.2 1242.5 1255.5 1267.6 1284.7 1312.1 1418.4 14708 1523.8 1576.4 16300
s 0.5988 15023 1.5136 1.5291 1.5445 1.5582 1.5707 1.5879 1.6144 1.7063 1.7463 1.7837 1.8187 1.8520
[ 1104 3104 51.04 71.04 91.04 121.04 171 371.04 471.04 571.04 671.04 77101
M0 v 0.0191 1.3640 19935 1.4446 1.4936 1.5409 1.5872 1.6525 1.7573 2.1493 2.3368 2.5208 2.7027 2.8831
(42896) h 406.65 1204.2 1212.2 1226.5 1241.0 12542 1266.6 12838 1311.4 1418.0 1470.5 15233 1576.2 16298
s 0.6023 1.4997 . 1.5399 1.5538 1.5666 1.5839 1.6106 1.7027 1.7428 17802 1.8152 1.8485
Sh 829 2829 48.20 68.29 88.29 118.29 168.29 29 368.29 468.29 56829 £68.29 768.29
39 v 00191 1. 13472 1.3976 1.4460 1.4923 15377 1.6016 1.7041 2.0863 2.2687 2.4475 2.6246 2.8000
1431.71) b 409.70 1204.4 12103 1224.8 1239.5 1252.9 1265.5 1282.9 1310.6 1417.6 1470.2 1523.0 1576.0 1629.6
® 0.6057_1.4972 1.5197 1.5355 1.5496 1.5626 1.5801 1.6069 1.6993 1.7395 1.7769 1.8120 1.8433
8h 561 2561 45681 6561 8561 11561 165.61 61 465.61 563.61 665.61 76561
v 0.0192 1.2889 1.3035 1.3532 14008 1.4463 1.4909 1.5536 1.6538 2.0266 2.2044 2.8784 2. 27213
€12.67 1204.5 1208.5 1223.1 12380 1251.5 1264.5 1282.0 1309.9 1417.2 1469.9 1522.8 1575.8 16294
[ 1.4046 1,64991 1.5151 1.5311 1.5453 1.5587 1.5763 1.6033 6960 1.7362 1.7737 1. 8421

superheat, deg. F. h = enthalpy, B.t.u. per lb.
specific volume, eu. ft. per 1b. s=ent.ropy,Bt.u.perdeg.F.perlb.
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TABLE XXV
cortinved

Sup;d\eaiod Steam—{Continved)

331

be. Press.
./8q. 3 Deonzzs Fannzsprrr .
(&n.@rqen{::) “9::;' S?e.“m T'"!‘-mz-me IM'A 540° B560° 630° 800° T00° 600° 900° 1000° 1100° 1300°
8h 2209 4299 6299 B299 102.90 122.90 142.09 162.90 262.90 362.90 462. 2.99 662.99 62.91.
70 v 0.0102 1.2545 1.3111 1.3579 1.4028 1.4466 1.4881 1.5286 1.5675 1.6063 1.7921 19703 2.1435 2.3131 2.4809
(437.01) h 415.58 1204.6 12214 1236.5 1250.2 1263.4 12752 1286.7 1208.3 1309.1 1363.6 1416.8 1469.6 1522.5 1575.6 629
® 0.6122 1.4921 1.5106 1.5268 1.5412 1.5548 1.5667 1.5781 1.5804 1.5987 1.6488 IGQZB 1.7331 1.7706 1. 839
8h 2041 4041 6041 8041 100.41 120.41 140.41 160.41 260.41 360.41 46041 560.41 660.41 760.4
50 v 0.0103 1.2217 1.2711 1.3173 1.3614 1.4045 )1.4452 1.4850 1.5232 1.5612 1.7428 1.9168 2.0859 2.2512 2.4148 2.576¢
(430.59) b 418.45 1204.7 1210.8 12350 1248.8 1262.3 1274.2 1286.0 1297.5 1308.4 1363.0 1416.4 1469.2 1522.2 1575.4 1629.
® 0.6154 1.4897 1.5063 1.5226 1.5371 1.5510 1.5630 1.5767 1.5859 1.5963 1.6455 1.6896 1.7200 1.7675 1.8027 1.836.
Bh 17. 37. 57.80 77.80 ©7.89 117.80 137.89 157.80 257.80 357.80 457. 557.80 657.89 757.80
%0 v 0.0193 1.1904 12332 1.2788 1.3222 1.3647 1.4046 1.4436 1.481 5184 1.6961 1.8661 2.0311 2.1925 2.352 5101
€42.11) h 421.27 1204.8 1218.0 1233.4 1247.4 1261.2 1273.2 1285.1 1296, .7 1362.5 1416.0 1468.9 15220 1575.2 1628.9
» 0.6184 14872 1.5017 1.5183 1.5830 1.5472 1.5503 1.5711 1.5824 1.5920 1.6423 1.6365 1.7269 1.7646 1.799! 8332
8h 542 8542 5542 7542 0542 15‘42 13542 15542 25542 35542 455.42 55542 655.42 755.4
400 ¥ 0.0193 11609 1.1872 1.2422 1.2849 1.3269 1.3660 4413 1.4777 1.6522 1.8179 1.9796 2.1367 2.2026 2.447.
(444.68) h 424.02 1204.9 1216.5 1231.6 12459 1259.9 1272.4 2843 205.8 1307.0 1362.1 1415.5 1468.6 1521.5 1574.8 1628,
8 0.6216 1.4850 1.4977 1.5140 1.5200 1.5434 1.5561 1.5678 1.5790 1.5897 1.6393 1.6835 1.72¢0 1.7615. 1.7968 1.830
8h 1300 33.00 5300 73.00 0300 13.00 133.00 153.00 253.00 353.00 453.00 553.00 653.00 753.00
v 0.0194 1.1327 1.1628 1.2071 1.2494 1. 1.3201 1.3669 1.4033 1.4390 1.609: 7722 1.9297 2.0887 2.235 .3864
(“7.00) b 426.74 12050 1214.6 1230.2 1244.5 1258.8 1271.2 1283. 295.1 1306.2 1361.4 1415.1 1468.3 1521:4 1574.8 1628.6
® 0.62¢44 1.4828 1.4933 1.5101 1.5253 1.5390 1.5524 1.5648 1.57. 5865 1.6362 1. 7212 1.7589 1.7943 1.8277
Bh 1062 3062 50682 7062 9062 110.62 130.62 150.62 250.62 350.62 450.62 550.62 650.62 750.62
420 v 0.0194 1.1058 1.1300 1.1738 1.2156 1.2561 1.2042 1.3312 1.367 4021 1.589. .7285 1.8826° 2.0332 2.181 .3
(440.38) b ¢20.42 1205.071213.0 12286 1243.1 1257.5 1270.2 1282.6 1204.3 1305.4 1360.8 1414.6 1468.0 1321.2 1574.6 1628.4
# 0.6273 1.4805 1.4892 1.5060 1.5213 1.5361 1.5489 1.5613 1.5726 1.5832 1.633 6776 1.7184 1.7561 1.7915 1.8249
Bh 28.28 4828 6828 £8.28°108.28 128.28 148.28 248.28 348.28 448.28 548.28 648.28 748.28
v 0.0195 1.0800 |09 1.1419 1.183 .2233 1.2607 11.297: 33, .3670 1.5309 1.6569 1.8377 1.9850 2.1305 2.2742
{451.72) b €32.05 1205.0 1211.2 1227.0 1241.7 1256.3 1260.1 1281.8 1203.5 1304. 360.3 1414.2 1467.8 1520.0 1574.4 1628.2
o 0.6302 1.4782 1.4850 1.5020 1.5176 1.5326 1.5455 1.5581 1.6695 1.5801 1.6303 1.6748 1.7156 1.7534 1.7888 1.8222
8h A 25.00 4599 6599 85.99 105.00 125.00 145.90 245.99 345.00 445.99 545.99 645.99 745.09
v 0.0105 1.0554 1.0688 1.1116 1.152¢4 1.1918 1.2288 1.2648 1.2096 1.3334 14043 1.6472 1.7949 1.9390 2.0814 2.2220
{664.01) h 434.63 12050 1209.6 12258 1240.2 12550 1268.0 1280.9 1202.6 1303.9 1359.7 1413.8 1467.3 1520.6 1574.1 1628.0
8 0.6330 1.4762 1.4812 1.4981 1.5138 1.5281 1.5422 1. - 5772 1.6275 1.6722 1.7130 1.7508 1,7862 1.8197
8b 373 2373 4373 63.73 8378 10373 123.73 14378 243.73 34373 443.73 543.73 043.73 743.783
430 v 0.0105 1.0318 1.0401 1.0824 1.1230 1,1617 1.1982 1.2337 1.268) 1.3013 1.4593 1.6092 1.7539 1.8951 2.0345 2.1720
(456.27) b 437.18 12050 1207.0 1223.7 1238.7 1253.8 1266.9 1280.0 1291.8 1303.1 1359.1 1413.4 1467.0 1520.3 1573.9 1627.8
8 0.6357 1.4739 14771 1.4941 1.5090 1.5255 1.5387 1.55) 5632 |.5740 1.6245 1.6694 1.7103 1.7481 1.7836 1.8171
8h 21.52 41.52 61.52 81.52 101.52 121.52 141.52 241.52 ﬂ 52 441.52 541.52 641,52 741.52
40 v 0.0198 1.0092 1.0545 1.0946 1.1329 1.1690 1.203! 2379 1.2706 1.4258 20 1.7147 1.8530 1.0896 2.1243
(458.48) b 439.69 1205.0 1222.0 1237.2 1252.5 1265.8 1279.0 1291.0 1302. 58.6 413.0 1466.6 1520.0 1573.7 1627.7
e 0.63: 1.4719 1.4802 1.5062 1.5220 1.5354 1.5485 1.5602 1.5710 1.6217 1.6667 1.7076 1.7455 1.7811 1.8148
Bh 1034 3034 5034 75.34 - 993 19.34 139. 39.34 339.34 439.34 530.34 639.34 739.34
40 v 0.0198 0.9875 1.0278 1.0676 1.1053 1.1410 1.175. 209 .2412 1.3937 1.5381 1.6772 1.8127 1.9466 2.0785
(460.66) b ¢42.17 1205.0 1220.2 1235.7 1251.2 1264 78, 290, 301.6 1358.0 1412.5 1466.3 1519.8 1573.5 1627.5
0 0.6411 1.4699 1.4862 1.5025 1.5185 1.5321 1.5453 1.557 . 6189 1.6639 1.7050 1.7429 1.77. 8120
h 17.20 37. 57.20 77. 20 117.20.137.20 237.20 337.20 437. r .20 737.20
400 v 0.0197 0.966! 1.0021 1.0416 1.0789 1.1141 1.1482 1,181 .2131 1.3630 . 9 1.6413 1.7742 1.0054 2.0347
(662.80) h 444.60 1205.0 12)8.6 1234.2 1249.9 1263.5 1277. 289.1 1300.8 1357.5 1412.1 1466.0 1519.5 1573.3 1627.3
8 0.6436 1.4679 1.4825 1.4989 1.5151 1.5288 1.5422 1.5539 1.5650 1.6161 1.6612 1.7023 1.7402 1.7758 1.8093
8b 15. 3509 55090 7509 5. "5.0' 135.09 235.09 335.09 43509 535.09 635.09 735.09
4% v 0.0197 0.0466 0.9774 1.0166 1.0535 1.0884 1.1220 1.1548 1.1860 1.3335 1.4728 1.5067 1.7371 1.8659 1.9927
(664.91) b 447.00 12049 1217.0 1232.7 1248.4 1262.3 1276.0 I288 1300.0 1356.9 1411.7 1465.6 1519.2 1573.1 1627.4
8 0.6462 1.4659 47, 4D54 1.5116 1.5256 1.5392 1.5511 1.5622 1.6135 1.6588 1.6999 1.7379 1.7736 1.8071
Bh. 1300 3300 5300 73 3. 13.00 133.00 233.00 333.00 433.00 533.00 633.00 733.0(
v 001907 09274 0.0538 0.9926 1.0290 1.0636 1.0969 1.1292 1.1600 1.3051 1.4417 1.5735 1.7016 1.8280 1.953;
(467.00) b 448.40 12049 12153 1231.4 1246.6 1261.1 1275.0 1287.3 1299.3 1356.3 1411.2 1465.1 1518.8 1572.9 1627..
o 0.6468 1.464} 1.47 1.4922 1.5079 1.5225 1.5363 1.5482 1.5506 1.6110 1.6564.1.6975 1.7356 1.7714 1.805
B8h 10.95 3095 5095 7095 90.95 110.95 130.95 230.95 330.95 430.95 530.95 630.95 730.95
[ 21 v 0.0198 0.9050 0.9310 0.9695 1.0056 1.0397 1.0727 1.1046 1.1350 1.2780 1.4127 1.5418 1.6675 1.7915 1.9135
(469.05) b 451.75 1204.8 12135 1220.6 12456 1250.0 1274.0 1286.6 1298.4 1355.7 14109 1465.0 15187 1572.8 1626.8
s 0.6513 1.462} 14714 1.4883 1.5048 1.5102 1.5332 1.545¢ 1.5566 1.6082 1.6538 1.6951 1.7332 13.7689 1.8026
6h 893 2893 4893 6893 8893 10893 12893 A 28 03 42893 528.03 628.93 728.9
(2] v 0.0108 0.8912 9091 0.9472 0.9829 10169 1.0494 1.0810 1.1110 1.2510 1.3844 1.5113 3.6347 1.7565 1.8761
($70.07) b ¢54.07 12047 1211.8 12281 1244.2 12586 1272.9 1285.6 1297.6 1355.1 1410.4 6 1518.4 1572.4 1626.
8 0.6537 1.4601 1.4677 1.4849 1.5015 1.5160 1.5302 1.5425 6057 1.6514 1.6928 1.7310 1.7668 1.800¢
8h 695 2605 46.95 6605 8695 10695 126.95 226.05 326.95 426.95 526.95 626.95 726.9.
e v 0.0199 08741 0.8879 0.9258 0.9612 0.9948 1.0269 1.0582 1.0878 §.2267 1.3571 1.4818 1.6031 1.7228 1.840.
{673.08) b €56.35 1204 8 12100 1226.5 1242.8 12573 1271.8 1284.8 1296.8 1354.6 1410.0 1464.3 1518.1 15722 6.
@ 0.6562 1.4584 1.4642 1.4818 1.4984 1.5130 1.527¢ 1.5400 1.5514 3.6035 1.6493 1.6908 1.7200 1.7648 1.7084
Sl; : superheat, deg. F. h = enthalpy, B.t.u. per lb.

volume, cw f¢. per Ib,

s = entropy, B.t.u. per deg. F. per Ib.
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TABLE XXV
continuved

Superheated Steam—(Continued)

Press
Lb /Sq [n. Sat.
(Sat. Temp.) Water

Sat.
Steam

TEMPERATURE— DEGREES FAHRENHEIT
800°  520° B40° 560° 580° 600° 680° 700°

750°

800°

900°

1000°

1100°

1200°

Sh

540 v 0.
(475.02) h 458.62
s 0.
Sh
550 v 0.0199
(476.94) h 460.83
s 0.6609

Sh
660 v 0.0200
(478.85) h 463.04
s 0.6632

Sh
870 v 0.0200
(480.73) h 465.22
s 0.6655

Sh
580 v 0.0201
(482.58) h 46737
§ 0.6677

Sh
690 v 0,0201
(484.41) h 469.50
s 0.669!

Sh
800 v 0.0201
(486.21) h 471.59
s 0.6721

h
610 v 0.0202
(487.99) h 473.67
8 0.6743

Sh
630 v 0.0202
(489.75) h 475.72
s 0.6764

Sh
630 v 0.0202
(491.49) h 477.75
s 0.6785

Sh
640 v 0.0203
{493.21) h 479.79
8 0.680

850 v 0.0203 O
(494.00) h 481.73

s 0.6826
Sh

860 v 0.020:
(496.58) h 483.77
s 0.684

670 v 0.0204
(498.23) h 485.61
s 0.6867

h
680 v 0.0204
(499.87) h 487.64
s 0.6886

Sh
690 v 0.020!
(501.49) b 489.56
P 8 0.6906

3
3206.3~

1.4494

0.7831
1203.8

9 1.4477

0.7695
1203.6
1.4460

1.4410

0.7197
1202.9

6 1.4394

1.4379

4 0.6969

1202.5

7 1.4363

1.4332

5 0.8652

1201.8
1.4316

24 ‘.)8 4498 6498 8498 10498 124,98 17498 22498
? 0.9401 0.97 1.0054 1,0363 1.0655 1.1356 1.2025
225 0 1241.4 1206 1 1270.7 1283.8 1296.0 1325.6 1354.0
1.4781 1.4950 1.5098 1.5243 1.5370 1.5486 1 5759 1.6009

23,06 43.06 63.06 83.06 103.06 123.06 173.06 223.06
0.8851 0.9198 0.9530 0.9846 1.0151 1.0441 1.1132 1.1701
1223.4 1240.0 1254.8 1269.6 1282.9 1295.2 1324.9 1353.5
1.4748 1.4919 1.5068 1.5215 1.5344 1.5461 1.5735 1.5987

5 41,15 61,15 81.15 101.15 121,15 171.15 221,15
0.8658 0.9003 0.9332 0.9644 09947 10233 1.0017 1.1566
1221.8 1238.5 1253.5 1268.5 1232.0 1291.4 1324.2 1352.9
1 4 1.4886 1.5038 1.5187 15318 1.5436 1.5711 1.5964

19.27 39.27 59.27 79.27 99.27 119.27 169.27 219.27
0.8472 0.8814 0.9141 0.9450 0.9749 1.0033 1.0708 1.1348
1252.2 1267.3 1281.0 1293.5 1323.5 1352.3
14681 1.4853 1.5008 1.5156 1.5201 1.5410 1.5686 1.5940

1742 3742 5742 7742 97.42 11742 16742 217.42
0.8291 0.8631 0.8956 0.9263 0.9558 0.9839 1.0506 1.1137
1218.6 1233.5 12509 1266.1 1280.0 1292,6 1322.8 1351,6
1.4648 1.4822 1.4978 1.5128 1.5264 1.5384 1.5662 1.5916

15.59 35.59 55.59 75.59 95.59 115.59 165.59 215.59
0.8116 0.8455 0.8778 0.9082 0.9373 0.9653 1.0310 1.0934
1217.0 1234.0 1249.6 1265.0 12789 1291.8 1322,1 1351.1
1.4616 1.4791 1.4949 1.5101 1.5236 1.5359 1.5638 1.5894

13.79 33.79 53.79 73.79 93.79 113.79 163.79 213.79
0.7045 0.8284 0.8605 0.8907 0.9194 0.9471 1.0123 1.0738
1215.6 1232.5 1248.3 1203.7 1278.1 1290.9 1321.4 1350.5
1.4586 1.4760 1.4920 1.5072 1.5212 1.5334 1.5615 1.5871

12,01 32,01 5201 7201 9201 11201 162.01 212.01
0.7781 0.8120 0.8436 0.8736 0.9022 0.9296 0.9942 1.0548
1213.8 12309 12469 1262.5 1276.8 1290.0 1320.6 1350.0
1.4552 1.4728 1.4890 1.5044 1.5183 1.5309 1.5591 1.5850

10.25 30.25 50.25 70.25 90.:255 110,25 160.25 210.25

Py
o

~N
o
=
Y
I
1]
S
@

.1 A .
1.4520 1.4608 1.4860 1.5016 1.5157 1.5284 1.5568 1.5837

8.51 .51 48.51 . . . X
0.7466 0.7802 0.8117 0.8413 0.8694 0.8063 0.9595 1.0187
1210.6 1227.8 1244.1 1260.1 1274.7 12883 1319.2 1348.7
1.4488 1.4665 1.4830 1.4988 1.5130 1.5260 1.5545 1.5805

6.79 26.79 46.79 66.79 86.79 106.79 156.79 206.79
0.7317 0.7651 0.7963 0.8258 0.8537 0.8804 0.9429 1.0015
1209.0 1226.3 1242,7 1258,9 1273.6 1287.4 1318.5 1348.2
1.4458 1.4636 1.4802 1.4962 1.5105 1.5236 1.5523 1.5785

510 2510 4510 65.10 85.10 105.10 155.10 205.10
0.7171 0.7504 0.7816 0.8107 0.8384 0.8648 0.9269 0.9846
1207.3 1224.8 1241.3 1257.6 1272.5 1286.5 1317.8 1347.6
1.4427 1.4607 1.4774 1.4935 1.5080 1.5213 1.5501 1.5764

342 2342 4342 -63.42 8342 103.42 153.42 203.42
u.7031 0.7361 0.7672 0.7962 0.8237 0.8499 0.9113 0.9688
1205.7 1223.2 1240.0 12564 1271.4 1285.5 1317.1 13470
1.4396 1.4576 1.4746 1.4908 1.5054 1.5188 1.5479 1.5742

177 2177 4177 61.77 81.77 101.77 151.77 201.77
0.6892 0.7224 0.7531 0.7820 0.8093 0.8354 0.8963 0.9527
1204.0 1221.7 1238.7 1255.1 1270.2 1284.5 1316.3 1346.3
1.4367 1.4549 1.4721 1.4883 1.5030 1.5166 1.5459 1.5723

20,13 40.13 60.13 80.13 100.13 150.13 200,13
0.7089 0.7397 0.7683 0.7954 0.8212 0.8814 0.9375
1220.2 12373 1253.9 1269.1 1283.6 1315.6 1345.8
1.4519 1.4692 1.4856 1.5004 1.5142 1.5437 1.5703

18.51 3851 5851 7851 98.51 148.51 198.51
0.6956 0.7263 0.7549 0.7818 0.8075 0.8675 0.9225 0.
12185 12358 1252.5 1268.0 1282.7 1314.9 1345.1
1.4488 1.4663 1.4828 1.4978 1.5118 1.5415 1.5681

16.91 3691 5691 76.91 9691 146.91 196 91
0.6830 0.7133 0.7419 0.7687 0.7941 0.8534
1217,1 1234.7 1251.3 1266.8 1281.9 1314.3 1344 8
1.4461 1.4638 1.4803 14953 1.5097 1.5398 1.5663

e

27498
1.2671
1382.1
1.6246

273.06
1.2428
1381.6
1.6224

271.15
1.2193
1381.1
1.6202

269.27

1.6179
267.42

16136

265.59
11535
1379.5
1.6134

263.79
1.1332
1379.0
1.6112

262.01

258.51
1.0757
1377.4
1.6047

253.42
1.0234
1375.8
1.5985

251.77
1.0072
1375.3
1.5968

250.13

1.5947

248 51

9758
1374.2
1.5927

246.91
84 0.9608
1373,7
1.5908

324.98
1.3309
1409.6
1.6469

323.06
1.3055
1409.2
1.6447

321.15
1.2810
1408.7
1.6425

319.27
1.2575
1408.3
1.6403

317.42

315.59
1.2128
1407.4
1.6360

313.79
1.1915
1407.0
1.6339

312.01

1.6216

30077
1.0599

1.6179

298.51
1.0272
1402.8
1.6159

296.91
1.0117
1402.5
1.6141

424.98

1.4262

421.15
1.3998
1463.2
1.6841

419.27

1.6778
41379

524.98
1.5727
1517.8

884 1.7266

523.06
1.5434
1517.5
1.7244

521.15
1.5151
1517.2
1.7224

519.27

127204

517.42
1.4616
1516.7
1.7183

515.59
1.4360
1516.4
17162

513.79

405.10 505.10

1.1988
1460.1
1.6659

396.91
1.1096
1458.2
1.6567

624.98
1.6903
1572.0
1.7625
623.08
1.6590
15717
1.7603

621.15

1.7584
619.27

1.7564
GI7 42

17543

615.59
1.5442
1570.8
1.7522

613.79

724.98
1.8056
1626.2
1.7962

723.06
1.7724
1626.0
1.7940

72115

1.7921

719.27
1.7093
1625.6
1.7901

717.42
1.6794
1625.4
1.7881

715.59

heat, deg. F. h = enthalpy,
1c volunue, cu. {t. per lb. 8

B.t.u.

per lb.
= entropy, B.t.u, per deg. F. per lb.
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continued
-,
Superheated Steam—{Continved)
A 1 8, Bat. Trwrzaarons—Deoners Fagnennerr
A’
(s[fc’srqm: ) Wator Sieam 830  §40°  860°  680° 600° €30° 650° F00° ¥50° $00° 900" 1000° 1100° 1308%
1200 3299 5299 7299 9299 112.99 142.99 192.99 24299 29299 39299 4492.99 592.99 69299
e 0.0208 0.6314 06524 0.6827 0.7109 0.7373 0.7624 0.7864 0.8203 0.8740 0.9250 0.9745 1.0697 1.1612 12511 1.3383
(507.01) I 496.2 120090 1212.8 12309 1248.0 1264.0 1279.1 1203.8 13123 1343.0 1372.3 1401.3 1457 & 1512.5 1567.7 1622.7
» 0.6973 1.4263 l.‘386 1.4568 1.4737 1.4892 1.5038 1.5173 1.5342 1.5612 1.5859 1.GOu6 1.6522 1.6913 1.7279 L.762})
9.17 2017 49.17 6917 B89.17 109.17 139.17 189.17 239.17 289.17 389.17 489.17 589.17 €89.17
”"e v 0.0207 0.6091 0.6237 0.6538 0.6818 0.7080 0.7326 0.7561 0.7896 0.8419 0.8v18 09399 1.0326 1.1212 1.2078 1.2928
(510.83) B 5008 1200.2 1208.8 1227.4 12449 1261.0 1276.6 1291.4 1310.5 1341.5 1371.0 1400.2 1456.5 1511 8 1567.1 16223
® 0.7019 1.4225 1.4313 1.4501 1.467¢ 1.4830 1.4979 1.5117 1.5201 1.5564 1.5813 1.6049 1.6479 16871 17237 1.7580
543 2543 4543 6543 8543 10543 13543 18543 23‘! 43 285.43 38543 48543 58543 685.43
”e 0.0208 0.5882 0.5969 0.6268 0.6545 0.6803 0.7047 0.7278 0.7607 0.8119 0.86 ©0.9073 0.9977 10838 1.1676 1.25058
(814.57) I 6053 1109.5 1204.7 1223.7 1241.5 1258.2 1271.9 1289.0 1308.6 13400 I3697 1399.0 1455.6 1513.1 1566.6 1621.8
07064 1.4189 1.6242 3.443¢ 1.4610 1.4772 1.4902 ).5062 1.524) 1.5518 1.5769 1.6006 1.G438 1.6832 1.7200 1.7543
180 21.80 4180 61.80 B81.80 101.80 13180 181 .80 23180 281.80 381.80 48180 581, 81.80
v 0.0209 0.8685 0.5714 0.6013 0.6288 0.6545 0.6785 0.7013 0.7336 0.7838 08313 0.8770 0.9G48 1.0486 1.1302 1.2105
(Sll.w) h 500.7 1198.8 1200.3 1220.0 1238.2 1255.3 1271.4 1286.5 1306.8 1338.4 13G8.5 I397l 14549 1510.5 1566.0 1621 4
0.7:108 1.4155 I.‘l70 1.4369 1.4549 1.4715 1.4868 1.5009 1.5195 1.5473 1.5727 1.5964 1.6400 1.6794 1.7162 1.7506
18.25 3825 58.25 7825 98.25 128.25 178.25 228.25 278 25 378.25 478.25 578.25 678.25
[ 1] 0.0210 0.5500 0.5774 0.6046 0.6300 0.6539 0.6763 0.7081 0.7573 0.8038 0.8483 0.9338 1.0155 10950 1.1727
(62).78) . 5“0 1198.0 1216.0 1234.9 1252.1 1268.5 1284.0 1304.8 1336.8 1367.0 1396.6 1453.8 1509.7 15654 16208
» 0.7152 1.412) 1.4304 14490 1.4657 1.4813 1.4958 1.5148 1.5430 1.5685 1.5925 1.6362 1.6758 1.7127 1.7471
b 14.77 3477 5477 T4 04.77 124.77 174.77 224.77 274.77 37477 474.77 57477 674.77
v 0.0210 0.53: 26 0.5545 0.5817 0.6070 0.6306 0.6528 0.6841 0.7323 0.7779 0.8213 0.9048 0.9845 10619 1.1375
(03613)' . 518.3 1107 ! 1212.4 1231.5 1249.1 1265.7 1281.4 1302.9 13352 1365.7 13954 14528 15090 15648 1620.4
» 0.7194 1.40 14240 14429 14600 14758 1.4905 1.5101 1.5386 1.5G643 1.5883 1.6321 1.6720 1.7090 1.7433
{1 11.38 S1.38 5138 7138 91.38 121.38 171.38 221.38 271.38 371.38 471.38 571.38 67138
s v 0.0211 05182 0.5327 0.5601 0.5851 0.6085 0.6305 0.6615 0.7087 0.7535 0.7960 0.8773 0.955¢ 1.0306 1.1045
(828.62) h 5224 11064 1208.4 1228.0 1246.0 1263.0 1279.0 1300.9 1333.5 1364 4 1394.2 1451.9 1508.3 1564.3 1619.9
e 0.7236 1.4056 14177 14371 1.4546 1.4708 1.4858 1.5058 1.5345 l,ssoo 1.5847 1.6287 1.6687 1.7058 1.7403
8.06 2808 4806 6808 88.06 118.08 168.08 218.06 268.06 368.06 46806 56800 608.
[ ] 0.5123 0.5394 0.5044 0.5876 0.6094 0.6399 0.6866 0.7304 0.7720 0.8516 0.9277 1.0010 1.0?.
(831.94) 1204.0 1224.2 12426 1260.0 1276.5 12986 133t.8 1363.0 1392.9 1451.1 1507.8 1563.7 16193
14106 1.4306 1.4484 1.4640 1.4803 1.5004 1.5296 1.5559 1.5801 1.6245 1.6647 1.7017 1.7362
8h . 450 24.80 ¢4.80 .| 84 14.80 164.80 214 .80 264.80 364.80 464.80 584
[ 1] v 0.0213 0.4858 0.4927 0.5199 0.5448 0.5678 0.5894 0.6196 0.6655 0.7085 0.7494 0.8272 0.9014 0.9731 1.0432
(535.90) b 530.6 1194.7 12000 1220.8 12396 1257.0 1273.9 1296.7 1330.2 1361.7 139).7 1450.0 1506.9 1563.1 16189
¢ 0.7316 1.3991 1.6044 1.4250 14433 1.4509 1.4757 1.4965 1.5260 1.5526 1.5769 1.6214 1.6618 1.6990 1.7337
h 1.62 2162 4162 6162 B1.62 111.62 161.62 211.62 261.62 36) 62 461.62 561.62 661.62
et v 0.0214 04717 0.47¢1 0.5014 0.5262 0.549) 0.5705 0.6003 0.6456 0.6877 0.7277 0.8039 0.8766 0.9465 1.0148
(538.38) b 5346 11038 11958 1217.0 12364 1254.1 1271.3 1204.5 1328.5 1360.3 1390.5 1449.1 1506.1 1562.6 1618.5
» 0.7355 1.3960 1.3080 1.4190 14378 1.4547 1.4708 1.4920 1.5220 1.5488 1.5733 1.6180 1.6584 1.6958 1.7305
18.50 38.50 58.50 7B8.50 108.50 158.50 208.50 258.50 358.50 458.50 558.50 658.50
0.0215 0.4583 ©0.4835 0.5083 0.5311 0.5524 05820 0.62 0.6680 0.7073 0.7820 0.8533 09214 0.
(MI.W) ‘ 6385 11929 1213.0 1233.0 1251.2 1268.7 1326.7 1358.8 1389.2 1448.2 1505.4 1562.0 1618.(y
0.7303 1.3920 1.4128 1.4322 1.4495 1.4659 l‘813 15178 1.5449 1.5695 1.6145 ).6551 1.6926 1.7274
1544 3544 5544 7544 10544 155 44 205.44 25544 35544 45544 55544 65544
1008 v 0.0218 0.44 0.4665 0.4914 0.5141 0.5351 0.5639 85 0.6492 0.6879 0.7611 0.8306 0.897¢ 09626
(544.56) & 5424 119 0 1208.8 1229.4 1248.2 12658 12896 l3249 1357.2 1388.0 1447.3 1504.7 1561.3 16175
® 0.7433 13800 1.4066 1.4266 1.4445 1.4610 1.4827 5.5138 1.5¢11 1.5660 1.6113 1.6520 1.8895 1.7
1243 3243 524 .43 10243 152.43 202.43 25243 352.43 45243 55243 65243
1088 v 0.0217 0.4334 0.4498 04751 04978 0.5188 0.5479 0.5913 06314 0.6695 0.7413 0.8095 0.8746 0.9,
(547.67) b 5461 11010 * 1204.5 1225.9 12452 1 [0 12876 1323.1 1355.7 1386.8 1446.4 1504.1 15606 16170
» 0.7468 1.3871 1.4004 1.4212 1.4396 1.4562 1.4787 1.5100 1.5375 1.5627 1.6082 1.6491 3.68668 1.7216
[ 048 2048 4948 6948 9948 14948 19948 249.4§ 349.48 449.48 549.48 649.48
1 v 0.0218 0.4219 0.4345 0.4596 0.4822 0.5031 0.5320 0.5749 0.6143 0.6519 0.7223 0.7892 0.8531 0.915¢
(850.52) 550.0 11000 1200.5 1222.4 1241.9 12602 1285.1 132).3 1354.2 1385.6 14454 1503.4 1560.0 1616.5
0.7604 1.3839 1.3042 1.4155 1.4341 1.4512 1.4739 1.5058 1.5336 1.5590 1.6047 1.6458 16833 ).7184
[ 6.58 26.58 48. 66.58 06.58 146.58 196.58 246.58 346.58 446.58 546.58 640.58
1079 v 00219 04108 04195 0.4446 0.4672 0.4879 0.5169 0.5592 0.5980 0.6349 0.7042 0.7696 0.8322 0.8933
(833.43) ' 5&1 11889 1196.3 1218.7 1238.8 1257.2 1282.8 13194 1352.86 1384.1 1444.3 1502.5 1559.3 16159
0.7540 1.3810 13883 1.4100 1.4292 1.4464 1.4698 1.5020 1.5300 1.5555 1.6015 1.6428 1.6804 1.7158
[ 374 2374 4374 6374 9374 143.74 19374 243.74 343.74 €43.74 543.74 643.74
1100 v 0.0219 0.4002 0.405¢ 0.4304 0.4530 0.4738 0.5027 0.5445 0.5828 0.6190 06871 0.7511 0.8125 0.872¢
(856.38) b 5574 11878 1192.3 1214.9 12356 1254.5 1280.6 1317.8 1351.3 1383.0 1443.6 1500.7 1558.7 1615.4
e 0.7578 1.3780 1.3824 1.4064 1.42¢1 L34iB 1.4656 1.4984 1.5267 1.5523 1.5986 1.6398 1.6776 1.7128
20. 40.93 6093 ©00.93 140.93 190.93 240.93 340.93 440.93 540.93 840.93
1198 v 00230 0.300% 04167 04392 0.4598 0.4853 0.5301 0.5678 0.6036 0.6706 0.7333 0.7938 0.852¢
(uum h 561.0 11867 1211.8 12322 1251.5 1277.7 1315.9 1349.6 1381.7 1442.6 1500.8 1558.2 16}4.9
» 0.7610 13753 1.3091 1.4190 1.4370 l“lo 1.4946 1.5231 1.5491 1.5956 1.6369 1.6740 1.710)

8h = superheat, deg. F.
v = gpecific volume, eu. ft. per lb.

h = enthalpy, B.t.u. per lb.
8 = entropy, B.t.u. per deg. F. per lb.
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TABLE XXV
. continued
Superheated Steam {Continved)
b /S Sat.  Sat. rone—D s F.
(Sat. ’l‘smp) Water Steam 080" 600° €30° 6€40° 660° 680° FO0* ¥I0* TYE0® 00" 900° 1000° 1100° 1200°
18.19 38.19 58.19 78.19 98.19 J1sl9 las 19 158.19 188.19 238.1 ]
1150 v 0.0221 0.3804 0.4035 0.4259 0.4468 0.4659 0.4839 0.500! 165 0.5317 0.5537 0.5889 02548 337%3 7500 by
(561.81) h 564.6 11856 1207.4 1228.7 1248.6 1266.9 1284.4 2500.5 l:m.l 1327.9 1348.1 1380.4 1441.7 1500.2 1557.8 1614.5
» 07644 L3723 13938 14137 14323 14491 14640 5.4783 14910 1.5028 1.5197 1.6458 | 5958 1 ovis 1.6723 1.7075
8h 1546 3548 5546 7546 9546 11546 13546 155.46 18546 235.4 .
1178 v 0.0222 0.3710 0.3911 0.4133 0.4339 0.4530 0.4708 0.4874 0.5032 0.5183 0.54 osug 13)?65332 3?7%32 3315533 05ias
(564.54) b 5682 1184.4 1203.6 12254 12454 1264.6 1281.5 1207.3 1312.1 1326.1 Ty 1379.0 14406 1499.4 15570 1814.0
2 0.7678 1.3694 1.3880 1.4088 1.4275 1.4451 14603 1.4743 1.4572 14991 1.5161 1.5425 1.5896 1.6313 16694 | 7048
12.81 3281 5281 7281 9281 11281 132.81 152.81 182.81 23281 $32.81 432, .
v 0.0223 0.3620 0.3793 0.4013 0.4219 0.4408 0.4585 0.4750 0.4907 0.5056 0.5271 0.5613 0.6351 osesg:li 3?7242:11 83729'3;
(551 19) B 5717 11833 1200.2 1222.1 12426 1261.5 1279.2 1295.3 1310.3 13244 1346.0 13777 vises 1499.0 1556.6 1613.6
8 0.7712 1.3607 1.3831 1.4040 1.4232 1.4405 1.4565 1.4707 1.4838 1.4958 1.5131 1.5395 1.5867 1.6289 1.667) 17025
sb 10.18 30.18 50.18 70.t8 90.18 110.18 130.18 150.18 180.18 230.18 330.18 430.1 .
“1235 v 0.0224 0.3534 0.3669 03895 0.4102 0.42950 04468 0.4631 04785 04534 05146 0.5483 00113 00305 3?70225: O ion
(569.82) h 575.1 1182.0 11956 12186 1239.7 1258.8 1276.7 1293.3 1308.3 1322.7 1343.3 1376.4 1438.86 1498.0 1556.0 1813 0
0.7745 1.3640 1.3771 1.3990 1.4188 1.4363 1.4524 1.4671 1.4802 1.4925 1.5007 1.5365 1.5840 1.6262 1.6646 1.7000
7.61 27.61 47.61 67.61 87.61 107.61 127.61 147.61 177.61 227.61 327.61 427.61 52 ¢
0.0225 0.3453 0.3549 0.3782 0.3991 0.4177 0.4354 0.4517 0.4672 0.4817 0.5027 0.5360 0.5080 06558 3'71?:‘! 3?1621
(57239) h 5730 1180.8 1190.9 12150 1236.7 1256.0 1274.5 1201.2 1308.8 1321.0 1341.0 13752 1437.7 1497.2 1555.4 16126
0.7777 1.3612 1.3710 1.3939 1.4142 1.43i9 14486 1.4634 14768 1.4891 1.5066 1.5335 1.5813 1.6235 1.6620 | 6973
h 507 2567 4507 6507 8507 10507 125.07 145.07 175.07 225.07 325.07 425.07 525.0
1376 'y 0.0226 0.3371 0.3437 0.3672 0.3881 0.4068 0.4744 0.4408 0.4500 0.4705 04912 6.5241 03502 00420 booes 331563;
(574.93) b o2 .0 1179.5 1186.5 1211.2 1233.5 1253.3 1272.0 1280.0 1304.8 1310.4 1340.3 1373.9 1436.7 1496.3 15547 16120
.7809 1.3584 1.3651 1.3867 1.4095 1.4277 1.4445 1.4596 1.4732 1.4858 1.5033 1.5305 1,5785 1.6207 1.6504 1.6950
s 2.57 22.57 42.57 62.57 82.57 102.57 122. 57114257 172.57 222.57 829.57 422.67 822,
0.0227 0.3294 0.3320 0.3567 0.3776 0.3965 0.4140 0.4301 0.4453 0.4598 0.4803 0.5127 0.5730 0.6390 gesgz g?-lz:s%
(51143) h 5354 1178.3 1182.0 1207.7 1230.3 1250.6 1269.6 1287.0 1302.8 1317.8 1338.9 1372.6 1435.8 1495.7 1554.2 1611.9
0.7840 1.3557 1.3593 1.3837 14049 1 1.4406 1.4560 1.4698 1.4826 1.5002 1.5275 1.5758 1.6163 1.6570 1.6926
20.11 40.11 60.11 80.11 100.11 120.11 140.11 170.11 220.11 320.11 420.11 520.11 620
v 0.0228 0.3220 0.3463 0.3673 0.3863 0.4037 0.4200 0.4350 "0.4493 0.4696 0.5016 0.5611 0.6162 0.6689 8.2101;;
(57939) b 5887 11770 12038 1227.0 12478 12670 12650 1300.8 13150 13373 1371.2 1434.8 1454 9 15504 16110
» 0.7871 1.3530 1.378% 1.4002 14193 1.4366' 14525 1.4663 1.4792 14971 1.5246 1.5731 1.6158 1.6545 1.6903
. 17.68 37.68 5768 77.68 97.68 117.68 137.68 167.68 217.68 317.08 417.68 517.68 617.68
1350 v 0.0229 0.3147 0.3363 0.3576 0.3766 0.3940 04105 0.4252 G.4393 0.4504 0.4911 0.5497° 0.6042 08559 0.7057
(582.32) b 592.1 11758 1200.0 1223.8 1245.0 1264.6 1283.2 1299.1 1314.2 1335.8 1370.0 1433.8 1494.3 1552.8 1610.6
s 0.7902 1.3504 1.3734 1.3957 1.4151 1.4328 1.4492 1.4631 1.4760 1.4941 1.5218 1.5705 1.6134 1.6521 1.6881
1529 3529 5529 7529 95.20 115.29 13520 165.29 215.20 315.20 415,20 515.20 615.29
1378 v 0.0230 0.3078 0.3266 0.3480 0.3670 0.3847 04007 0.4154 0.4205 0.4494 0.4808 0.5387 0.5922 0.6432 0.6922
(584.71) h 595.3 11745 1195.8 1220.2 12420 1262.1 1280.7 1296.8 1312.3 1334.1 1368.6 1432.8 1493.2 1552.0 16099
» 0.7932 1.3477 1.3680 1.3908 1.4108 14280 14453 1.4593 1.4726 1.4908 1.5188 1.5678 1.6107 1.6496 1.8858
sh 12.93 3293 5293 72.93 92.93 112.93 132.93 162.93 212.93 312.93 412,03 512.93 612.93
1400 v 0.0231 0.3011 03172 0.3388 0.3581 0.3760 0.3914 0.4063 0.4203 0.4401 0.4711 0.5283 0.5811 0.6313 0.6795
(587.07) h 598.6 1173.2 1191.8 1216.9 1239.2 1260.1 1278.2 12940 131086 1332.8 1357.4 1431.9 1492.7 1551.7 1609.6
» 0.7963 1.3452 1.3629 1. 1.4068 1.4256 1.4416 1.4562 1.4696 14882 1.5162 1. .6086 1.6476 1.6836
sh 1060 30.60 50.60 70.60 90.60 110.60 130.60 160.60 210.60 310.60 410.60 510.60 610.60
00232 0.2947 0.3081 0.3297 0.3491 0.3668 0.3825 0.3972 0.4112 0.4308 0.4616 0.5180 0.5701 0.6195 0.6671
(58940) h OSLh Tirne 1187.7 1213.2 1236.2 1257.2 1275.8 12929 1308.9 1331.1 1366.1 1431.0 1491.8 1551.0 1809.1
0.7992 1.3425 1.3576 1.3814 1.4025 1.4215 1.4379 1.4528 1.4665 1.4850 1.5134 1.5629 1.6061 1.6453 1.6814
830 28.30 48.30 68.30 88.30 108.30 128.30 158.30 208.30 308.30 408.30 508.30 60S.
1480 v 0.0233 0.2885 02991 0.3211 0.3405 0.3580 0.3739 0.3885 0.4025 0.4220 0.4524 0.5082 0.5597 0.6083 0.6552
(591.70) b 6050 11705 1183.2 1209.7 1233.1 1254.3 1273.5 1290.6 1307.0 1320.7 1364.8 1430.1 1491.3 1550.4 1608.6
s 0.8022 1.3401 1.3521 1.3769 1.3984 1.4175 1.4345 1.4493 1.4634 1.4824 1.5108 1.5606 1.6041 1.6432 1.6794
sh 803 2603 4603 6503 §6.03 106,08 12603 156.03 206.03 306.03 406.03 506.03 600.03
1476 v 0.0234 0.282¢ 0.2003 03126 0.3318 0.3405 0.3854 0.3801 0.3033 0.4120 04435 04980 0.5493 0.5073 0.6439
(593.07) b 608.2 1169.1 707 15063 15507 15518 710 1266.8. 13000 1a24 19658 1430y 1406, 9.8 1608.4
» 0.8052 1.3375 .3466 1.3723 1.3930 1.4135 1.4308 1.4463 1.4601 1.4789 1.5081 1.5582 1.8016 IMM\ \orie
sh 3.80 2380 43.80 63.80 83.80 103.80 123.80 153.80 203.80 303.80 403.80 503.80 803.80
1600 v 0.0235 0.2765 0.2817 03044 03236 0.3413 0.3573 03721 03858 0.4042 0.4349 0.4804 05398 0.5869 0.6032
(596.20) h 611.4 1167.7 1174.2 1202.5 1226.4 1248.5 1268.6 1286.8 1303.0 1325.4 1362.1 1428.1 1489.8 1549.3 1608.4
» 0.8081 1.3350 1.3411 1.3676 1.3895 1.4094 1.4272 1.4431 1.4569 1.4757 1.5054 1.5558 1.5995 1.6380 1,8757
h 21.59 41.50 61.59 81.59 |o| .59 121.59 151.59 201.59 30150 401.59 501.59 601.50
0.0236 0.2708 02962 0.3158 0.3335 0.3495 0.3642 0.3777 0.3965 0.4265 0.4804 0.5299 0.5766 0.6218
(50341) h eus 1166.2 11986 1223.5 1245.8 1266.2 ?4 7 1301.2 1324.1 1360.7 1427.0 1488.9 1548.6 1607.4
0.8109 1.3323 1.3626 1.3855 1.4055 1.4236 14397 1.4538 1.4730 1.5026 1.5532 1.5971 1.6367 1.6732
sh o 1941 3941 5041 7941 99.41 119.41 149.41 199.41 200.41 399.41 499.41 599.4}
1650 v 0.0237 0.2653 0.2853 0.3084 03761 0.3420 0.3567 0.3702 0.2801 0.4183 0.4719 0.5208 05669 06113
(60059) h 617.7 11648 1194.5 1220.5 1243.3 1264.0 1282.7 1299.6 1323.0 1359.4 1426.2 1488.3 1548.2 1807.0
s 0.8138 1.3298 1.3576 1.3814 1. 1.4203 1.4365 14510 1.4706 1.5001 1.5511 1.5051 1.6348 lena

Sh

= superheat, deg. F.

specific volume, cu. ft. per Ib.

h = enthalpy, B.t.u. per Ib.
8 = entropy, B.t.u. per deg. F. per lb,
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TABLE XXV
continuved

Superheated Steam—{Continved)

Iy Pnﬁ Sat. Sst. Trwrzaavors—Decaxes Famrewamr

(lslqbt/i.l‘qomp)\\/lm Bteam 630° 640° 660° 680° 700° T0° V48" 768 TN0" B00° 900° 1000° 1100° 1300°

8b 17.26 3726 5726 7726 97.26 1 726 137.26 157.26 177.26 197.26 297.26 307.26 497.26 597.26
(J v 0.0238 0.2599 0.2804 03008 0.3186 0.3345 0 3492 03 0.3755 0.3877 0.3993 0.4105 0.4633 0.5117 0.5573 0.6010

197
(602.7¢) & 6208 11634 11903 12169 12403 12613 12805 1
8 081

1313.5 1328.8 1343.5 1357.8 1424.9 14873 1547.4 1608

2076 .
66 3.3273 1.3524 1.3768 1.397D 1.4165 1.4332 1.4478 1.4612 1.4738 1.4858 1.4972 1.5485 1.5927 1.6325 1.6691

1513 3513 5513 7513 95.13 115.18 135.13 155.13 175.13 195.13 295.13 395.13 495.13 595.13
30 02548 0.2730 0.2935 0.3114 0.3274 0.3421 N.3555 0.3682 0.3802 0.3919 0.4031 0.4554 0.5032 0.5482 0.5914

.0239
(mH ;ooza.n 1161.9 11863 12137 1237.6 12589 1278.4 ‘12957 13118 1327.3 1342.2 1356.7 1424.1 14868 1547.0 1605.8
208

195 1.3249 1.3477 1.3728 1.3943 1.4132 1.4302 1.4449 1.4585 1.4713 1.4834 1.4950 1.5465 1.5909 1.6308 1.G674

1303 3303 53.03 7303 93.03 11303 13303 153.03 173.03 193.03 293.03 393.03 493.03 593
0240 0.2407 © . .
(0:):?9.7) ;0027.0 1160.4 1182.1 1210.2 12345 12562 12759 1293.5 1310.0 13255 1340.6 1355.2 1423.0 1486.0 1546.3 1605.2
8222 1.3223 1.3425 1.3683 1.3902 1.4094 1.4266 1.4416 1.4555 1.4683 1.4806 1.4923 1.5440 1.5887 1.6287 1.6652
0

8h
1680 v 0.0241 0.2448 O
(600.05) b 00082058 11588 lll170 1206.8 1231.7 1253.7 1273.6 12918 1308.4 1324.1 1339.3 1354.0 1422.1 1485.3 15457 1604.7
& U

2656 0.2864 0.3044 0.3203 0.3348 0.3484 0.3610 0.3729 0.3845 0.3957 0.4474 0.4948 0.5391 0.5818

1095 3095 5095 70.95 0095 11005 130.95 15095 170.95 190.95 290.95 390.95 490.95 590.95
.2583 0.2794 0.2976 03136 0.3280 0.3417 0.3543 0.3661 0.3776 0.3857 0.4399 0.4867 0.5305 0.5724

3373 1.3641 1.3865 1.4060 1.4233 1.4389 1.4528 1.4658 1.4782 1.4899 1.5420 1.5867 1.6268 1.6634
890 2890 4890 6890 88.00 108.00 128.90 148.90 168.90 188.90 288.00 388.90 488.90 588.90
1

1878 0.0242 0.2401 0.2511 0.2726 0.2909 0.3069 0.3214 0.3350 0.3474 0.3592 0.3706 0.3817 0.4324 0.4787 0.5220 0.5634
(611.10) l 633] 1167.2 1173.1 1203.2 1228.7 1251.0 1271.5 1289.7 13064 1322.2 1337.5 13525 1420.9 1484.4 1545.0 1604.1
8278 1.3173 1.3321 1.3597 1.3827 1.4024 1.4203 1.4358 1.4490 1.4629 1.4754 1.4874 1.5398 1.5846 1.6248 1.6615
688 2688 4688 6683 86.88 106.88 126.88 146.88 166.88 18888 286.88 386.88 4
1700 v 0.02438 0.2354 0.2441 0.2659 0.2844 0.3008 0.3152 0.3286 0.3411 0.3528 0.3641 0.3750 0.4254 0.4711 0.5139 0.5549
(613.12) b 6361 11557 1168.1 1199.4 12257 12484 1269.4 1287.8 1304.7 1320.7 1336.2 13512 1420.1 1483.7 1544.4 1603.9
® 0.8304 1.3147 1.3262 1.3549 1.3786 1.3087 1.4170 1.4327 1.4469 1.4002 1.4728 1.4848 1.5374 1.5825 1.6227 1.6597
Bh 4.87 2487 4487 6487 8487 104.87 124.87 144.87 164.87 18487 284 87 384.87 484.87 534.87
1798 v 0.02¢4 0.2309 0.2384 0.2503 0.2780 0.2943 0.3088 0.3222 0.3346 0.3463 0.3575 0.3684 0.4183 0.4636 0.5058 0.5464
(016.13) & 6301 1154.1 11652 11956 12224 12458 12668 12855 1302.7 1318.9 1334.5 1349.5 1419.0 1482.9 1543.7 1603.4
8 0.8332 1.3123 1.3226 1.3505 1.3747 1.395¢ 1.4130 1.4296 1.4441 1.4575 1.4702 1.4822 1.5352 1.5806 1.6208 1.6579
Bh ) 289 2289 4280 €280 8289 102.89 12289 14289 16289 182.89 282.89 382.80 482.80 582.89
1768 0.0248 0.2265 0.2320 0.2529 0.2718 02882 0.3028 0.3162 0.3285 0.3402 0.3514 0.3622 0.4116 0.4564 0.4982 0.5383
7.1 . M?I 1152.8 1162.0 1191.7 1219.2 1243.1 12645 1283.6 1300.9 1317.4 1333.1 1348.3 1418.1 1481.2 1543.3 1603.0
0.8359 1.3099 1.3187 1.3460 1.3708 1.3019 1.4105 1.4260 1.4414 1.4550 1.4678 1.4800 1.5333 1.5780 1.6192 1.6562
8h 2098 40.93 6093 B0.93 100.93 120.93 14093 160.93 180.93 28093 380.93 480.93 58093
1778 v 0.0248 02222 0.2466 0.2657 ©.2822 0.2968 0.3102 0.3225 0.3340 0.3452 0.3559 0.4049 0.4493 0.4906 0.
31807 b 6450 11500 1187.6 1216.0 12404 1262.1 1281.5 1299.0 13155 1331.5 1346.8 1416.9 1481.3 1542.5 1602.3
@ 0.8380 1.3076 1.3413 1.3660 1.3885 1.4074 1.4239 1.4387 1.4523 1.4653 1.4775 1.5311 L1.5767 1.6173 1.6544
Bh. 19.00 39.00 5900 79.00 9900 119.00 139.00 159.00 179.00 279.00 379.00 479.00 579
1800 v 0.0247 0.2180 0.2405 0.2598 0.2764 ©.2912 0.3045 0.3168 0.3283 0.3393 0.3499 0.3986 0.4425 0.4 0.5224
(621.00) b 648.0 11493 1183.7 1212.7 1237.6 1259.8 1279.6 1297.4 13139 1329.8 13453 14160 14806 1542.0 16018
» 0.8412 1.3051 1.3367 1.3628 1.3848 1.404] 1.4211 1.4360 1.4497 1.4627 1.4750 1.5290 1.5748 1.6155 1.6526
17.0 37.08 5708 77.08 97.08 117.08 137.08 157.08 177.08 277.08 377.08 477.08 577.08
1038 0.0248 0.21%9 0.2345 0.2540 0.2708 0.2855 0.2991 0.3112 0.3225 0.3335 0.3441 0.3924 0.4357 0.4763 0.5147
1622.92) h 6500 11477 1179.5 1209.4 12349 1257.3 12778 12956 1312.2 1328.3 13439 14150 14793 1541.3 1601.}
8430 1.3028 1.3319 1.3580 1.3815 1.4009 14185 1.4334 1.4471 1.4602 1.4727 1.5270 1.5728 1.6137 1.6508
8h 1518 35.18 55.18 7518 95.18 115.18 135.18 155.18 175.18 275.18 375.18 475.18 575.1
1880 v 0.0249 0.2099 0.2285 0.2482 0.2651 0 2799 0.2936 0.3056 0.3170 0.3279 0.3384 0.3863 0.4293 0.4695 35507:
162¢.82) b 6539 11459 11751 12058 1231.8 1254 8 1275.6 1293.5 1310.5 1326.7 13424 14139 14700 1540.8 1600.
o 0.8465 1.3002 1.3268 1.3546 1.3776 1.3076 1.4154¢ 1.4305 1.4445 1.4577 1.4705 1.5248 1.5710 1.6120 1.6492
8h 13.3 33.31 53.31 7331 9331 113.31 133.31 153.31 173.31 27331 373.31 47331 .
1976 v 0.0251 0.2060 - 0.2225 0.2427 0.2597 0.2746 02882 0.3003 0.3115 0.3224 0.3328 0.3804 0.4229 0.4626 z’:og:lg
©20.69) b 6569 11442 1170.5 12023 1229.0 1252.3 1273.5 1291.8 13087 1325.2 1340.8 14129 14780 1540.2 1600.3
o 0.8401 1.2077 1.3218 1.3504 1.3741 1.3943 1.4124 1.4278 1.4418 1.4552 1.4677 1.5227 1.5689 1.6101 1.6475
1145 3145 5145 7145 9145 11145 131.45 151.45 171.45 271.45 371.45 47145 K
1900 v 00252 02022 0.2165 02371 0.2543 02694 0.2828 0.29050 0.3063 0.317) 0.3274 0.3747 0.4170 0.4562 374‘9‘5
(628.55) i 65990 1142.4 11656 11988 12259 12498 1271.0 1280.7 13070 13235 13394 1411.9 1477.5 1539.7 1599.8
» 0.8517 1.2051 1.3163 1.3462 1.3702 1.3910 1.4091 ).4249 1.4392 1.4526 1.4653 1.5207 1.5672 1.6084 1.6457
8h 962 2062 4962 6962 B8D62 10962 120.62 149.62 16962 26962 36962 469.62 569.
1036 v 00259 0.198% 0.2107 0.2317 0.2491 0.2642 02776 0.2898 0.3010 0.3118 0.3221 0.3690 0.4109 0.4497 OAS(G‘:
3038 b 6628 11408 11609 11950 1223.1 12473 1268.7 1287.7 1305.1 13218 1337.8 1410.7 1476.6 15389 15900
» 0.8543 1.2926 13111 1.3419 1.3667 1.3878 1.4061 14221 1.4364 1.4500 £.4628 1.5185 1.5652 1.6065 1.6438
7.80 47.80 67.80 8780 107.80 127.80 147.80 167.80 267.80 367.80 467.80 g
1980 v 00254 0.1949 0.2049 0.2264 0.2440 0.2591 0.2726 0.2848 0.2960 0.3067 0.3170 0.3636 04052 0.4436 g?&g
(633.20) b 6658 11388 11558 1191.3 12200 1244.8 1266.5 12858 1303.4 1320.2 1336.3 1400.7 14760 15384 15988
® 0.8569 1.20Q1 1.3056 3.3376 1.3630 1.3846 1.4031 1.4i94 3.4339 1.4476 1.4604 1.5165 1.5635 1.6048 1.6424
8h 600 2600 4600 6600 8600 10600 126.00 146.00 166.00 266.00 366.00 466.00
1978 v 00256 01913 03992 02212 02391 0.2544 0 2678 0.2798 0.2910 0.3016 03“7 8.3581 0.3994 0.4376 8‘“‘3‘;7’
(03¢ 00) b 6687 11370 11505 11875 1217.0 12424 1264 4 1283.6 1301.5 1318.3 1334.4 14084 14750 1537.8 )
@ 0.8595 | 2877 1.3000 1.3334 1.3595 1.3816 1.4004 14165 1.4313 1.4450 llS79 1.5144 1.5617 1.6032 lm
Sh = superhent, deg. F. h = enthalpy, B.t.u. per lb.

v = gpecilie vulunie, eu. ft. per Ib. 8 = entropy, B.t.u. per deg. F. per lb.
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TABLE XXV
continued

Superheated Steam—{Continved)

Abs. Press.
Lb./Sq. In.

Sst.  Sat T:unu'ruul—buunl:s Fuvw!m

1100°

(8at. Temp.) Water Steam §60° 680° 120 40°  T60° TE0* $00° 820° 830° 900°

2000
(635 78)

- 3080
1639.29)

2070
{641.02)

b
v 00261 0.1780

2422 4422 64.22 84.22 104.22 12422 144.22 164.22 184.22 214.22 26422
0.0257 01879 02162 02344 02498 0.2633 0'2752 02862 02966 0.3067 0.3165 0 3305 03528 0
6717 31352 11837 12143 12400 1262.4 128).8 12996 13164 13327 1348.6 1371.1 14072
0.80620 1.2851 1.3289 1.3560 1.3783 1.3975 1.4138 1.4285 1.4422 14552 1.4677 1.4851 1.5122

2246 4248 6246 8246 10246 12244 14246 16246 18246 212.46 26246

364 22

0.3940
1473.5
1.5592
362 46

2028 v 0.0258 0.1845 0.2112 0.2296 0.2452 0.2587 0.2707 0.2816 0 2919 0.3020 0.3116 0.3257 0.3478 0.3887
{637.54) b 06741 1133.3 11799 1211.1 1237.5 1260.3 1280.) 12979 13148 1331.3 }347.1 13701 1406.2
[ ]

8646 1.2826 1.3246 1.3523 1.3752 1.3947 1.4114 1.4261 ).4398 14530 1.4654 1.4832 1.5103

2071 4071 60.71 B0.71 100.71 120.71 140.71 160.71 180.71 210.71 26071
0.0259 0.1812 0.2062 0.2248 0.2405 0.2541 0.266)1 0.2769 0.2872 0.2972 0.3067 0.320:
677.6 1131.4 1175.7 1207.7 1234.6 1257.9 12780 12959 1313.0 1329.5 13453 1368.6 1405.1
0.8671 1.2800 1.3199 1.3483 1.3717 1.3916 1.4085 1.4233 1.4372 1.4504 1.4628 1.4808 1.5082
9

18. 3898 5898 7898 9898 11898 13893 15898 17898 208.98 258.98

0.2013 0.2200 0.2358 0.2494 0.2615 0.2724 0.2828 ©0.2927 0.3022 0.3161 0.3374
6805 1129.5 1171.5 1204.3 1231.6 12552 1275.7 1294.0 1311.5 1328.1 13440 1367.3 1403.1
0.8697 1.2776 1.3154 1.3445 1.3682 1.3884 1.4056 1.4208 1.4350 1.4483 1.4608 1.4788 1.5056

®
o
@
Y
I
@

17.27 $7.27 §57.27 77.27 97.27 117.27 137.27 157.27 177.87 207.27 257.27
0.1964 0.2152 0.2310 0.2447 0.2568 0.2679 0.2783 0.2882 0.2977 0.3114 0.3313

2100 ¥ 0.0262 0.1748
(642.73) b 0683.4 :I'ZI.G 1167.3 1200.4 1228.2 1252.3 1273.0 1292.0 13096 1326.4 1342.6 1365.8 1400.
s 0.

2128

h
v

8722 1.2751 1.3108 1.3401 1.3643 1.3848 1.4023 1.4180 1.4323 1.4458 1.4585 1.4764 1.5027

15.57 35.57 55.57 75.57 05.57 115.57 135.57 155.57 175.57 205.57 255.57
0.0263 0.17168 0.1918 0.2108 0.2268 0.2406 0.2527 0.263 0.283 2933 0.3070 0.3280

3
o
w0
3¢
w
©
[l

8
(644.43) b 686.3 11256 1163.0 1197.3 12257 1250.2 1271.3 1290.2 1307.8 1324.8 1341.2 1364.7 1400.8

180 v 0.0265 0.1685
-(646.11) b 689.2 11235
=0

8h
2170 - y.0.0268 0.
(047.77) - ) 692.0 1121.5 1154.3
» 0.8798 1.2676 1

1200 v 0.0267 0.
4049.42) h 695.0 1119.4 1148.0

3338
(651.06)

2180
(652.67)

0.8747 1.2726 1.3060 1.3364 1.3611 1.3820 1.3994 1.4151 1.4294 1.4430 1.4550 1.4740 1.5011
33.89 5389 7389 93.89 113.89 133.89 153.89 173.80 203.89 25389

-

. 0.
158.0 1193.7 1222.7 1247.7 1269.1 1288.1 1305.7 1322.7 1339.4 1363.2 1400.5
.8773 1.2700 1.3015 1.3326 3.3578 1.3792 3.3072 1.4129 1.4272 1.4408 1.4540 1.4723 1.500:

12,23 3223 5223 7223 92.23 112.23 132.23 152.23 172.23 202.23 252.23

.1655 0.1828 0.2018 0.2182 0.2321 0.2442 0.2552 0.2654 0.2752 0.2847 0.2983 0.3196
1189.7 1219.8 1244.9 1266.5 1286.1 1304.0 1321.3 1338.0 1361.9 1399.4

2971 1,3284 13546 1.3760 1.3942 1.4104 1.4250 1.4388 1.4519 1.4704 1.4985

.58 50.58 70.58 90.58 110.58 130.58 150.58 170.58 200.58 250.58
1972 0.2138 0.2277 0.2399 0.2509 0.2612 0.2710 0.2804 0.2939 0.3151
185.8 1216.2 12418 )263.8 12836 1302.9 1319.5 1336.2 13603 13980

o 0.8823 1.2649 1.2006 1.3239 1.3504 1.3723 1.3907 1.4072 1.4229 1.4362 1.4494 1.4679 14962

894 2894 4894 6894 8394 108.94 128.94 148.94 168.94 198.94 24894
00269 0.1597 0.1727 0.1931 0.2097 0.2237 0.2360 0.2471 0.2574 0.2671 0.2765 0.2900 0.3109
6970 11174 1142.7 11821 1213.3 1239.1 1261.7 1282.0 1300.5 1318.0 1335.2 1359.2 1397.0
0.8848 1.2625 1.2852
4733 6733 87.33 107.33 127.33 147.33 167.33 197.33 24733

33 2733
0.0270 0.1569 (llIGBO 0.1889 0.2055 0.2197 0.2320 0.2432 02535 0.2632 0.2726 0.2860 0.3066 O

1008 11153 1137.2 1178.0 1200.7 12365 1259.2 1279.8 1298.6 1316.3 1333 5 13578 1395.5
0.8873 1.2599 1.2795 1.3156 1.3432 1.3661 1.3852 1.4022 1.4175 14317 1.4452 1.4640 14922

573 2573 4573 6573 8573 10573 12573 145.73 165.73 195.73 245.73
54 1630 0.1848 0.2018 0.2159 0.2281 0.2393 0.2496 0.2594 0.2688 0.2821 0.3026

2178 v 0.0272 0.1542 0. 0.
{654.27) h 0703.8 1113.2 1130.8 1174.3 1207.1 12339 1256.7 1277.6 1296.8 :3“.8 1332.1 1356.5 1394.4
» 0.

8898 1.2573 1.2731 1.3116 1.3401 1.3630 1.3822 1.3995 14151 1.4295 1.4431 1.4619 1.4903

4.13 2413 44.13 6413 8413 10413 I2l.|3 144.13 164.13 194.13 244.13
00274 0.1514 0.1580 0.1807 0.1980 0.2120 0.2241 0.2353 0.2457 0.2556 0.2649 0.2781 0.2986 O,
706.7 1111.0 3124.2 1169.9 1204.0 1230.9 12539 1275.0 1294.5 13129 1330.3 1354.9 1393.2
a 0.8923 1.2547 1.2665 1.3070 1.3366 1.3596 1.3790 1.3964 1.4123 1.4270 1.4407 1.4597 1.4884

226 2226 4226 6226 82.26 102.26 122.2¢ 142.26 162.26 192.26 248.26
1488 0.1530 0.1766 0.1941 0.2083 0.2207 0.2319 0.2423 0.2744 0.2048

[
e
»
o
w

0.8948 1.2521 1.2595 1.3025 1.3327 1.3565 1.3765 1.3941 14101 1.4249 1.4387 1.4577 1.48668

2338 » 0.0275 0. .2520
(657.74) b 709.7 11088 1117.1 1165.7 1200.4 1228.2 1252.0 1273.3 1293.0 1311.5 1320.0 1353.6 1392.1

100 2100 41.00 61.00 8100 101.00 121.00 141.00 161.00 191.00 24100
1462 0.1479 0.1725 0.1901 0.2046 0.2172 0.2285 0.2389 0.2484 0.2576 0.2706 0.2910

2380 v 0.0277 0. .
(658:00) h 7i2.6 1106.5 1109.7 1161.2 1196.6 1225.2 1249.8 1271.7 129).6 1309.8 1327.3 1352.1 1391.0
0.

8974 1.2495 1.2524 1.2980 1.3287 1.3532 1.3739 1.3920 1.4082 §.4227 1.4365 1.4557 1.4848

1945 3945 5945 7945 9945 11945 13945 159.45 189.45 239.45
8 0.1438, 0.1688 0. 0.2010 0.2137 0.2250 0.2353 0.2450 0.254) £.2671 0.2873

2378 v 0.027! 3 .1863
(060.55) h 7156 1104.0 11569 1193.0 1222.4 1247.5 12695 1289.6 13083 1325.8 1350.8 1389.8

Sh

.9000 1.2467 1.2035 1.3249 1.35001 1.3712 1.3893 1.4057 1.4207 1.4344 1.4537 1.4830

17.91 37.91 57.9F 77.91 97.91 117.9] 13791 15791 18791 23791
0.1410 0.1646 0.1824 0.1974 0.2101 0.2214 0.2317 0.2415 0.2506 0.2636 0.2836

2400 v 0.0280
(662.00) b 7185 11014 =l52.2 :IBQ.I 1219.4 1244.7 1267.1 1287.3 1306.5 1324.2 1349.6 1388.5

3208 1.3467 1.3680 1.3865 1.4030 14183 1.4323 1.4519 1.4810

13.89
0.1872 0.2064 0.2225 0.2364 0.2485 0.2594 0.2695 0.2793 0.2889 0.3026 0.3240 0.3

1.3201 1.3472 1.3693 1.3383 1.405] 1.4201 1.434) 1.4476 1.4661 14944 1

1473.8
1.5582

360.71 4

0.3833
1472.8
1.5562

358.98
0.3782
1472.1
1.5546
3571.27
0.3730
1471.0
1.5525

355 57

1.5505
353.89

3 1.5492

345.73
0.3407
1465.1
1.5405

344 13

342.28
0.3324
1463.5

464.22

564.22
04319

1537.4
1.6015

462.46

458.98
0.4151
1535.7
1.5967

457.27
0.4096
1534.8
1.5947

455.57

0.4045 0.

1534.5
1.5929

453.89

633 0.3993

1533.8

1.5918 1.6300

452.23

87 0.3943
1533.1

1.5803

44733
0.3800
1531.2
1.5854
445.73

0.3755
1530 7

44413
0.3709
1529.9
1.5823

442.26
0.3665

1529.2*

1.5372 1.5807

341.00
0.3282
1462.3
1.5354

339.45
0.3244
1461.7
1.5340

337 91

441.00

1.5791

439 45
0.3580
1527.8
1.5777

437.91
0.3538
1526.9
1.5761

h = enthalpy, B.t.u. per lb.

Sh = euperheat, deg. F.
me 8 = entropy, B.t.u. perdeg F.

= specific volume, cu. ft. per lb.
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TABLE XXV
continved

Superhegted Steam—{Concluded)

Abe, Presa.
Lb. la. Set. Bst. Trurzmsvons—Deonces Fauntwanir
(Sll.,gl'qom:)w:m Bu.nm 620° 700° T30° 1“" 760° T780° ©00" 830" S0 900° 950" 1000° 1100° 1300°

8h 14.88 34.88 488 94.88 11488 134 88 154.88 184.88 234.88 284.88 334 88 434.88 534.88

9480 v 0.0283 0.1360 0.1567 0.1750 0.1 2 0 032 0.2147 0.2250 0.2347 0.2440 0.2569 0.2766 0.2954 0.3130 0.3458 0.3764
(605.12) b 7246 1096.3 11423 1181.3 12129 1239.5 1262.8 12835 13029 1321.4 1347.1 13863 14238 14590 152568 1588.9
e 0.9076 1.2381 1.2787 1.3127 1.3307 1.3620 1.3613 1.3081 1.4)36 1.4282 L.4481 1.4774 1.5045 1.5290 1.5732 1.6125

1
27
1190 3190 5100 71.90 9190 111.90 131.90 151.90 181.90 231.90 281.90 331.90 431.90 531.90

2808 - v 0.0287 0.1313 0.1488 0.1680 0.1834 0.1967 0.2083 0.2188 0.2285 0.2375 0.2503 0.2700 0.2884 0.3058 0.3381 0.3683
4008.00) b 7307 1091.0 1131.9 11739 1208.8 1234.5 1258.6 1280.1 1299.9 1318.3 1344.2 1384.3 1421.8 1457.3 1524.2 1587.9
e 0.9127 1.2322 1.2683 1.3048 1.3329 1.3562 1.3761 1.3936 1.4005 1.4240 1.4440 1.4740 1.5011 1.5258 1.5701 1.6097

8.97 2807 -48. 97 68.97 B8.97 108.97 128.97 148.97 178.97 228.97 278.97 328.97 428.97 528.97

2580 v 0.0201 0.1264 0.1408 0.1606 0.1766 0.1902 0.2020 0.2125 0.2223 0.2315 0.2440 0.2634 0.2817 0.2989 0.3308 0.3604
€671.03) b 736.7 10856 1120.0 1164.7 1199.8 12289 1254.0 1276.0 12906.5 1315.6 1341.5 1381.8 1410.8 14556 1522.9 1586.7
# 0.9179 1.2265 1.2568 1.2057 1.3257 1.3502 1.3709 1.3888 1.4052 1.4202 1.4402 1.4704 1.4979 1.5228 1.5674¢ 1.6070

600 2609 4609 6609 86.00 106.09 126.09 146.09 176.09 226.09 276.09 326.00 426.09 526.09

205 0.1219 0.1323 0.1541 0.1706 0.1842 0.1961 0.2066 0.2164 0.2256 0.2380 0.2573 0.2754 0.2924 0.3237 0.3530

(07'.91) b 103! 1080.1 1106.0 1157.0 1194.0 12230 1249.7 1272.2 1293.1 1312.6 1338.9 1379.7 1418.1 1454.2 1521.6 15858
0.9233 l-2205 1.2433 1.2877 1.3193 1.3¢44 1.3657 1.3840 1.4008 1.4161 1.4364 1.4670 1.4947 1.5199 1.5645 1.6044

325 23.25 43.25 63.25 8325 103.25 12325 143.25 173.25 223.25 273.25 323.25 423.25 523.25

9680 v 0.0300 0.1173 0.1235 0.1469 0.1640 0.1782 0.1903 0.2009 0.2108 0.2200 0.2322 0.2514 0.2691 0.2859 0.31
{670.75) b 749.5 1074.6 1090.) 1146.8 1186.4 1218.3 1245.1 1268.3 1289.9 1309.9 1336.2 1377.5 1415.0 1452.2 1520.2 1584.7
» 0.9287 1.2147 1.2284 1.2777 1.3116 1.3384 1.3606 1.3704 1.3967 1.4125 1.4328 1.4637 1.4914 1.5167 1.5618 1.6018

©
o
&
-
o
1

h 2046 4046 6046 8048 10046 12046 140.46 170.48 22046 270.46 320.46 420.46 520460

2700 v 0.0308 0.1123 0.1402 0.1581 0.1725 0.1846 0.1854 0.2053 0.2147 0.2269 0.2458 0.2632 0.2798 0.3105 0.3389
(079.54) h 756.1 1068.3 1137.5 1179.7 1213.0 1240.3 1264.5 1286.5 1307.2 1334.0 1375.7 14140 1450.6 1519.2 1583.8
» 0.0342 1.2083 1.2684 1.3045 1.3325 1.3550 1.3747 1.3923 1.4086 1.4293 1.4606 1.4882 1.5137 1.5502 1.5993

h ‘17.72 37.72 67.72 7.7 97.72 117.72 137.72 167.72 217.72 267.72 317.72 417.72 517.72

2760 v 0.0310 0.1077 0.1335 0.1520 0.1670 0.1794 0.1902 0.2000 0.2094 0.2215 0.2402 0.2576 0.2740 0.3043 0.3322
(682.28) h 763.0 1061.8 1127.1 1172.2 1207.4 1236.0 1260.8 1283.0 1304.2 1331.4 1373.3 1412.2 1449.2 1518.0 1582.8
» 0.0399 12016 1.2583 1.2969 1.3265 1.3501 1.3703 1.3881 1.4048 1.4258 1.4572 1.4853 1.5110 1.5566 1.5969

1502 3502 5502 75.02 9502 115.02 135.02 165.02 215.02 265.02 315.02 415.02 515.02

2800 v 0.0318 0.1032 0.1267 0 1461 0.1615 0.1741 0.1851 0.1950 0.2045 0.2166 0.2351 0.2521 0.2685 0.2983 0.3258
{684.98) h 770.0 1054.6 11159 1164.5 1201.5 1231.3 1257.0 -1279.8 1301.7 1329.3 1371.5 1410.4 14479 lslz.ﬂ 1581.9
8 0.0458 1.1944 1.2476 1.2802 1.3203 1.3440 1.3658 1.3840 1.4013 1.4226 1.4542 I.lBgQ -5084 1. 1.5945

12.35 3235 5235 7238 0235 112.35 13245 162.35 212.35 26235 312.35 412.35 512.35
0.1198 0.1404 0.1563 0.1690

2880 v 0.0322 0.0988 0.1801 0.1903 0.1995 0.2117 0.2298 0.2469 0.2629 0.2025 0.3197
(087.65) b 777.5 10466 11035 3156.6 1195.8 1226.5 1252.9 1276.9 1298.4 1326.8 1368.9 1408.7 1446.0 15158 1581.1
s 09521 1.1868 1.2350 1.2813 3.3143 1.3397 1.3611 1.3803 1.3973 1.4192 1.4507 1.4795 1.5055 1.5517 1.5923

h 974 2974 4974 69.74 B9.74 109.74 129.74 159.74 209.74 259.74 309.74 409.74 509.74

2900 v 0.0329 0.0941 0.1126 0.1348 0.1511 0.1641 0.1754 0.1855 0.1949 0.2069 0.2250 0.2418 0.2578 0.2870 0.3138
(690.26) b 785.2 1038.1 1089.2 1148.3 1189.5 1221.6 1249.1 1273.3 12057 1324.2 1367.1 14069 1444.8 1514.8 1580.2
» 0.9588 1.1788 1.2228 1.2733 1.3080 1.3345 1.3569 1.3762 1.3939 1.4150 1.4480 1.4767 1.5032 1.5495 1.5902

b 7A7 2717 47.17 6717 8.17 107.17 127.17 157.17 207.17 257.17 307.17 407.17 50717

v 0.0337 0.0895 0.1052 0.1292 0.1460 0.1593 0.1708 0.1809 0.1902 0.2023 0.2202 0.2369 0.2527 0.2815 0.3081

(09288) h 793.6 1028.9 1073.2 1139.5 1183.1 12166 1245.1 12698 12925 1321.7 1364.9 1405.1 1443.2 1513.5 1579.4
» 0.9655 1.1697 1.2080 1.2647 1.3014 1.3290 1.3522 1.3720 1.3898 1.4124 1.4448 1.4738 1.5004 1.5469 1.5879

483 2463 4463 6463 84.63 104.63 124.63 154.63 204.63 254.63 304.63 404.63 504 .63

v 0.0348 0.0849 0.0972 0.1236 0.1410 O 46 0.1661 0.1763 0.1856 0.1978 0.2155 0.2322 0.2478 0.2763 0.3027

(095,37) II 802.6 10193 1054.0 1130.3 11764 1211.4 12406 1266.0 1289.0 1319.0 1362.5 1403.4 1441.7 1512.4 15789
8 0.9731 1.1607 1.1907 1.2559 1.2947 1.3236 1.3474 1.3677 1.3858 1.4090 1.4416 1.4711 1.4978 1.5447 1.5860

2.16 2216 4216 62.16 B2.16 102.16 122.16 152.16 202.16 252.16 302.16 402.16 502.16

50850 v 0.0357 0.0804 0.0868 0.1183 0.1361 0.1499 0.1617 0.1719 0.1812 0.1935 0.2111 0.2275 0.2431 0.2712 0.2973
(697.84) h 8!29 1007.7 1025.0 1121.2 1169.6 12059 1236.3 |2624 1285.7 1316.4 13604 1401.3 1440.2 1511} 15779
.9818 1.1501 11650 1.2¢72 1.2879 1.3179 1.3437 1.3635 1.3819 1.4056 1.4386 1.4681 1.4952 1.5422 1.5837

Bh 19.70 3971 5971 7971 99.71 119.71 149.7) 199.71 249.7t 299.71 399.71 499.70

3100 v 0.0372 D.0752 0.1128 0.1312 0.1456 0.1576 0. I680 0.1771 0.1801 0.2068 0.2231 0.2385 0.2663 0.2921
{700.29) h 5240 994 .0 1110.8 11624 12009 1232.5 1259.4 1282.7 13134 1358.2 1399.5 1438.7 15099 1577.0
9916 1.1376 1.2374 1.2808 1.3126 1.3383 1.3599 1.3782 1.4019 1.4355 1.4653 1.4928 1.5398 1.3815

17.31 3731 5731 77.31 97.31 117.31 147.31 197.31 247.31 297.31 397.31 497.31

88 v 0.0392 0.069% 0.1075 0.1266 0.1410 0.1532 0.1636 0.1729 0.1850 0.2024 0.2187 0.2341 0.2615 0.2871
(702.69) b 8413 9763 1100.3 11553 1194.7 1227.6 12549 1279.2 1310.5 1355.5 1397.5 1437.2 1508.6 1576.%
# 1.0058 11217 1.2276 1.2738 1.3064 1.3331 1.3550 1.3741 1.3983 1.4320 1.4623 1.4900 1.5373 1.5792

[ovey 1498 3498 5496 7496 9496 114.96 144.956 194.96 244.95 294.95 394.96 494.96
v 0.0443 0.0508 0.1024 0.1217 0.1368 0.1493 0.1596 0.1687 0.1810 0.1985 0.2145 0.2296 0.2570 0.2822
(70504) b 8713 0468 10898 11469 1189.3 12234 12514 1275.2 1307.7 1353.8 1395.7 14352 157.6 15753
# 1.0311 1.0958 1.2180 1.2660 1.3011 1.3288 1.3510 1.36Y9 1.3950 1.4296 1.4598 1.4874 1..353 1.5774¢

8b 1466 34.66 S466 7466 94.66 114.66 14466 194.66 244.66

088 v 00541 00541 ©0.1018 0.121) 0.1363 0.1488 0 1591 0.1682 0.1805 0.1980 0.2140

(705.3¢4) l ND) 9!03 1088.5 1145.8 1188.5 12229 1250.6 1274 8 1307.3 1353.4 139
1.2170 1.2652 1.3005 1.3284 1.3506 1.3696 1.3947 1.4293 1.4596

® Cnucal pressure.
Sh. = superheat, deg. F. h
8

thalpy, B.t.u. b,
v = gpecifio volume, cu. ft. per 1b, enthalpy, u. per

- entropy, B.t.u. per deg. F. per Ib.
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TABLE XXV
continued

Mollier Piagram for Steam
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References sre to puges

A
Air-cooled wall, 153
Air ejector, condenser, 1C5
capacity, 105
characteristics, 105
dir, Diesel engire scaven-
ging, 286 .
excess, 120
total, 120
Air heaters, economic sur-—
face, 169
heat transfer, 1€6
plate type, 1€€
recuperative, 1€5
regenerative, 166
tvbular, 166
Air horsepower, 239
Altitude, Diesel engire rat-
ing, 291 '
Analysis, coal, 117
fuel oil, 117
gas, 117
proxirate, 117
ultirate, 117
water, 210
Architecture, power rlant,
273
Arithmetic mean temperature
difference, 96
Ash handling, hydraulic, 233
mechanical, 233
Ash fusion temperature, 148
Autopatic combustion con-—-
trols, 256

8
Babcock and Wilcox equa-
ticn, 144
Balance, steam gererator
hest, 131

Baroretric condenser, see
Condenser o
Binary vapor cycle, mercury-
steam, 63
miscellaneous, 64
B%iding, turbine, impulse,
"impulse-reaction, 75
reaction, 74
Béock Hopkirson demand rate,
e )
Block reter rate, 34
Beiler feed punps, see Punps
Boilers, econcmical surface,
1€9
Boiler heat balance, isee
Stearm generators
Boiler heat transfer, 141
Boiler horsepower, 13C
Bomk calorireter, 128
Bonds, €
Brake hcrsepower, 68
Buildirgs, power plant, 272
Burrers, fuel oil, 221
gas, 221
Fulverized ccal, 229

c
Calorineter, bomb, 128
' gas, 128
Caracity factor, 19
Carnot cycle, 45
Carryover, boiler, 219

evaporator, 21F¢

Caustic embrittlemert, 21€
Centrifugal purps, 'see Pumgs
Chair grate stokers, 225
Chirneys, 'see Stacks
Cirder trar, 233

339
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Circulating water pump,'scc
Pumps .
Closed heaters, 55, 101
design, 103
heat transfer, 102
water velocity in tubes,
102
Coal, analysis, 117
calorireter, 128
classification, 117
heating value, 126
proxirate analysis, 117
ultimate analysis, 117.
Coal handling, pulverizer
system; 223
stoker system, 224
storage system, 222
Collectors, dust, bag type,
234
centrifugal, 233
electrostatic, 233
wet scrubber, 234
Combustible, basis for anal-
ysis, 126
Combustion, coal, 120
fuel o0il, 120
gas, 121
Combustion controls, automat—
ic, 256
Common stocks, 6
Compression ratio, Diesel
engine, 290
Condensate pump, sses Pumps
Condensers, 89
design,
friction, tube, 188
water boxes, 188
heat transfer, 93
pixing, barometric, 89
jet, 89
surface, 90
Conduct1v1ty, electrolytiec,
258
thermal, gas film, 160
1nsulat1on, 151, 194
metals, 95
refractories, 1F1
scale, 95
vapor.film, 94, 160
water filr, 95

FURDAMERTAL'S DF POWER PLANT ENGINEERING

Construction costs, pover
plant, 29
1ndex, 29

Cooling .ponds, 107

Cooling towers, forced draft,
108
induced draft, 108
Corrosion, boiler, 218
Correction, for engire eff-
iciency, 79
Costs, collection, 34
distribution system, pri-
mary, 28
secondary, 34
engines, 71
index, 28
maintenance, 33
power rlants, 28
steam generators, 141
turbo-generators, 79
Cotterill, 52
Counterflow engine, 67
Curtis, C. G., 73
Customer element, 33
Cutoff, steam engine, 69
Cycle, binary vapor, 63
Carnot, 45
Diesel, 289
Field, 56
gas turbine, 303
Rankine, 46
closed, 46
open, 47
regenerative, 52
reheating, 50
reheating-regenerative, 56
superposed, 59
topping, see superposed
Cyclone burner, horizontal,
-coal, 229 .

D

Dams, types, 295
Deaerators, -see Open heaters
DeLaval, 73
Demand factor , 8

table, 9
Depreciation, 3C
Design, station, 285
Piagram factor, engine, 70
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Diesel cycle, 289
Ciesel engines, auxiliaries,
292
four-stroke, 287
fuel injectors, 287
scavenging, 286
supercharging, 291
two-stroke, 286
Diesel, Rudolph, 288
Cistribution system, primary,

secondary, 4
Civersity factor, 8
table of, 9
Division of load, 281
Praft, fans, forced, 242
induced, 242
losses, air heater, 242
burner, 243
duct-work, 181
economizers, 244
fuel beds, 243
steam generators, 242
Drainage, heater, 102
Prips, heater, sse Drainage,
heater
Fuct-work, design, 190
draft losses, 191
irsulation, 194
Duration curve, river flow,
297
load, 14
Cust collectors, bag type,
234
centrifugal, 233
electrostatic, 233
wet scrubber, 234

E
Fconomics, insulation thick-
ness, 196
lcad division, 280
power production, 25
surface apportionrent,
steam generators, 169
Economizers, arrangement,
econorical surface, 169
heat transfer, 164
Edison, Thoras, 1
Efficiency, boiler, ‘sse Steam
gererator efficiency

163

v 34l
Efficiency, engine, inter~
nal, 49
overall, §0
steam engires, 73
steam turbines, 756
generator, B0
mechanical, Diesel en—
gines, 291
hydraulic turbines, 299
steam engires, €7
steam turbires, 75, 80
thermal, Diesel cycle, 291
gas turb1ne cycle, 303
vafpor cycles, 46 ct-soq.
Ejector, air, 105
Enbrittlement, cawstic, 218
Enclosed plant, 274
Energy element, 32
Engires, Diesel, 286, 287
steam, cost, 71
counterflow, 67
cutoff, €9
diagram factor, 70
engire efficiency, 68
indicator, 67
mg;hanlcal efficiency,
uniflow, 67
Equipment, determination of
size, 20
Equivalent length, pipe fit-
tings, 178
duct bends, 191
Evarorators, location in
vapor cycle, 1C9 .
long tube, forced circu~
lation, 110
natural circulation,- 11C
multiple effect, 110
shell and tube, 110
Excess air, 120
Expansion lines, 82
Expansion ratio, steam-en—
gine, €9
Extraction, see Regenerative
cycle

F
Factors, caracity, 19
demand, 8
diversity, 8
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Factors, triction, 178
load, 19 .
use, 19
Fans, characteristics, 236
laws, 236
' speeds, 24C
types, 236
Federal utility, 7
Feed-water hardness, residu-
al after treatment, 212
Feedrwater heaters, closed,
65, 1C1
open, 53, 100
Feed—water treatmert, cold
lire and alum process, 211
cold lire-scda and alum
process, 211
hot lime-soda process, 212
objectives, 218
zeolite processes, 21E
Ferrarnti, 50
Field cycle, 56
Field, J. F.
Fire-tube boilers, 138
Fizxed carbon, 'see Coal, prox—
imate analysis
Fixed element, 27
Flue gas analysis, 128
FPluid meters, 258
Flyash, 233 .
Franchise, 26
Friction factor, 178
Fuel bed resistance, 243
Fuel handling equipment, 221
‘- coal, 222
fuel o0il, 221
gas, 221
see also specific equipment
Fuel o0il, analyses, 117
calorireter, 128
heating valve, 127
Furnaces, bottoms, fuel 011
231
gas, 231
pulverized coal, 231
heat release, 147
walls, air-cooled, 183
insulated, 1f1 !
water—cooled, 146
Fusion temperatvre of ash,
146

FUNDAMENTALS OF POWER PLANT ENGINEERING

6
Cages, fressure, 249
Cas, flve, anralysis, 128
fuel, analyses, 117
calorlmeter, 128
heating value, 127
Gas turbine cycles, 3C3
closed, 305
open, 304
Gererator efficiency, €0
Governors, speed, 252
Grates, dumpirg, 225
travelling, 225

H
Pardness of water, 21C
Head, dyraric, 203
fan, 239
friction, 178
pressure, 2C3
pumg, 203
static, 203
velocity, 203
Heat balance, Diesel engire,
291
steam generator, 131°
Feat conductivity, see Con-
ductivity, therral
Heat transfer, air heaters,
166
boilers, 141
coefficients, steam gerer-
ator comronents, 172
condensers, 93, 99
econcrizers, 1€4
feed-water heaters, 101
furnaces, 14¢€
superheaters, 187
Heaters, closed, 55, 1C1
deaerating, 100
vclume, 1CO
drairage, 102
heat transfer, 1C1
open, 63, 100
terminal difference, 1C1
venting, 103
Heating surface, apportlon—
rent of, 169
Feating value, fuel, higher,
12¢
lower, 12€



Historical backgroung of
power, 1
Foldirng company, 6
Horizontel cyclone burner,
229
Borsepower, air, 239
boiler, 130
brake, 68
indicated, 49, 68
water, 203
Hot lime-soda rrocess, 212
Hotwell, condenser, 97
heater, 1C2
Bydraulic turbires, PFrancis,
299
impulse, 299
Kaplan, 299
Nagler, 299
Pelton, 299
reaction, 299
Hydro-electric plants, run-
of-river, 295
storage, 295"
Hydrogen zeolite, 217
Hydrograph, river, 297
Hypothetical combirations,
salts, 213

1
Irpulse-reaction turbires,
steam, 75
Impulse turbines, hydro, 299
steam, 73
Income, power rplant, 25
Incremental rate theory, 280
applications of, 282
Index, cost, 28
Irdicated horsepower, 49, €8
Irdicator, engire, 49, 67
Indicator diagram, Diesel
engire, 287
steam engine:, 69
Irjector, fuel, Diesel en-
gire, 287
Installed capacity, power
plants in U.S., 1
Instruments, supervisory and
control, 249
Insulation, duct, 194
ecororical thickress, 196

INDEX ' 343

Insulation, furnace, 151
pipe, 194
Insurance, 3C
Investors' profit, 34
Investment, distribution
system, primary, 28
secondary, 34
plant, 28 :

J
Jet condenser; :see Condenser

X
Kitteredge, A. E., 103

L

.Level control, fluid, 253

Life expectancy, rower plant
components, 30
Lire and alum process, 211
Lire- soda process, hot, 212
Lire-scda and alum process,
211
Load curves, daily, 9
duration, 14
growth, 13
" extension of, 24
peak, 13 :
Load factor, 19
Logarithmic mean tenperature
dégference, condensirg vapors
counterflow, 157
parallel flow, 159
Losses, friction, ducts, 19
pire, 178 :
pire fittings, 178
radiation, steam generators,
134
furrace walls, 151
Lubricating oil, econony,
PDiesel engires, 291
steam turbires, 33.

N
Maintenance, 33
capitalized, 32
Management, cost of, 32
Mass flow, gases, 144
river, 297
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Maximum demand, 19
Mean effective rressure, en-
gine, €8
Mean temperature d1fference,
arithmetic, 96
logarithmic, 'see Logar—
ithmic mean temperature
difference
Mechanical efficiency, Diesel
engines, 291
hydraulic turbires, 299
steam engines, 67
steam turbires, 75, 80
Mercury-steam birary vapor
cycle, 63
Mercury vapor, Mollier dia-
grar, 65
Mills, coal pulverlzlng,-sca
Pulverizers
Mixing condensers; baroret—
ric, 89
jet, 89
‘Mixing heaters, 'ses Heaters,
open

Mollier diagram, mercury vapor,

€5
steam, 338
Municipal utility, €

N
Natural draft, 246
Natural gas, analyses, 117
combustion, 121
Net assured capacity, 24
Newcomen, €7
Nusselt's equations, 95, 160

0
0il, fuel, see Fuel o0il
Open heater, 53, 100
Orsat-flue gas anmlysis app-
aratus, 128
Outdoor plant, 273
Overfeed stoker, 224

P
Paper mill chemical recovery
boiler, 233
Farscns, C. A., 73
Pearl Street Station, 1
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Permanent hardness, water,
21C
Petroleum, see Fuel oil
pH, boiler water, 218
controllers, 258
Phosphates, 219
Piping, 175 .
fittings, 178
equivalent lengths, 178
friction, 178
insulation, 194
pressure drop, 178
schedule nurxber, 176
size determiration, 175
P;Ston speed, steam engine,

Plant buildings, enclosed
274
outdoor, 273
semi-outdoor, 273
Ponds, cooling, 107
Power, Diesel, 3
gas turbine, 303
bydro, 3
steam, 1
Power plants, buildirngs, 273
construction, 274
design, 272
Preferred standards, stear
turbo~-generators, 7€
Fressure compounded irpulse
steam turbine, 73
Pressure gages, 249
Pressure head, 203
Prirary air, 228
Private utility, 6
Production costs, 27
Products of combusticn, 128
Profit element, 34
Proximate analysis, coal, 117
Public utilities, 5, 25

“Fubliec Utilities Folding Conm—

pany Act, 6
Pulverized coal, firirg sys-—
tems, 223
furnace bottoms, 231
Pulverizers, coal, 228
- power requirements, 228
Pumps, centrifugal, 200
boiler feed, 205
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Pumpe, centrifugal, circu-
lating water, 205
condensate, &C5
efficiencies, 204
general purpose, 205
laws of similarity, 206
perforrance character-
istics, 2C6
speeds, 205
duplex steam driven, 2C0O
gear, 200 _
multiplex plunger, 200
screw, 200
turbire, 200
Purifiers, steam, 219

Quality of steam at end of
expansion, €3 .
R
Radiation coefficients, 151
Radistion losses, steam gen~
erator, 134
caiculation of, 151
Rankine,W. J. M., 46
Rankire cycle, 4€
efficiency ratio, 49
ratio, 49
Rateau, 73
Rates, steam, 49
requirements, 27
types, 34
Ratio of expansion, steam
engine, €9
Reaction turbines, hydro, 299
steam, 73
Reciprocating pumps, 2C0
Refractories, 151
Refrigeration, hotwell, con-
denser, 97
heater, 1C2
Regenerative cycle, 52
extraction, &2
feed-water temperatures, 52
Regulators, feed-water, 254
Reheaters, 50, 1€3
Reheating cycle, 50
Reheating-regenerative cycle,
66

345

Reserve, spinning, 21
standby, 21

Resin, acid adsorbirg, 218

Retirerent reserve, 30

Revenue certificates, 6

Reynolds' nurber, 178

Reynolds, R. L., 52

Room rate, 35

Rotating pumps, 200

]
Scale, boiler, 210, 219
condenser tube, 95
RBcales, coal weighing, 223
Scavenging pumps, Diesel
engires, 291 .
Schedule number, pipe, 176
Secondary air, 229
Selection of number and size
of units, 20
Semi-outdoor plant, 273
Sinking fund for bond re-
tirement, 30
Slagging, furnace, 148
superheater, 16C
Scdium zeolite, 21&
Speed control, 252
Spirning reserve, 21
Spray ponds, 107
Spreader stoker, 225
Stacks, design, 248
draft produced, 246
Standby reserve, 21
Static head, 203
Station design, 265
Steam engires, see Engines
Steam gererators, 13C
convection surface, 141
cost of, 141
efficiency, 130
fire-tube, 138
heat balance, 131
heat transfer, sece specif-
ic component
radiant surface, 148
s water—tube, 138
team jet air pum i
108 J pump, capacity,
characteristics, 1C5
Stefan-Boltzman relation, 151
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Stocks, common, 6 ' Turbines, hydro, reaction,
Stokers, coal, chain grate, 299
226 governing, 252
overfged, ggé 1mp:1se, ;gdro, 299
spreader, steam,
trave%ling g;gte, 225 impulse-reaction, steam,
underfeed, 75
fuel burning rate, 225 reaction, hydro, 299
Superheaters, 156 steam, 73
convection, 156 . stean, éngine efficiency,
heat transfer, 15 75
radiant, 1857 large condensing, 79
temperature contrgl, 156 mechanical drive, 75
Superposed cycle, & srall condensing, 76
Surface condenser, 'see Con— spall non-ccndensing,
denser : 76 .
S'urfaLce,f hiz;ing; apportion- :upe{posed, 59 ;
ment © opping, 'see superpose
Surge ta;ks, hydro plant, 299 Turbo-generators, preferred
steam plant, 101 standards, 76
Systems, power, 4 . cost of, 79
TvaA, 3. -
. T
Tanks, surge, hydro plant, 299 . v
o steam %l;nt, 101 9’ U%E;;ate analysis, fuel, 'see
T €, 2
Taﬁiiém:f gzlorem{ 2 ’_ Underfeed stoker, 225
Temperature difference, mean, Uniflow engire, €7
.see Mean temperature differ— United States, cost and use ¢
ence domestic electrlg service,

¢ 28
Temporary hardness, water, 21C . .
Terminal differencé, condenser, electrical production, 1

g7 heat rate of power plants,
1
heater, 101 : . .
Thermal éonduetivity,-szc Con— installed capacity, 1
ductivity, thermal standard of living, 1

i3 ecif. Use factor, 19
TgirtiiliffICIency’ see specif Useful lifé of power plant
’ ', 30
Thermoreters, 249 conponents, 3 .
Topping turbines, see Super-— Utility organization, &
posed cycle o v
Total air, 12 . PPN
: draft Vacuum, engine efficiency
nggrs,}cool;ng, forced draft, correstion for, 79

: (1)

. ft, 108 Vacuum pumps, 1 .
Trangsizggind:;stéms, 4 .Valves, steam engine, 67
Ireatpent, water, 210 Valves, power rlant, 178
. Tubes “condenser, 96 Vapor power cycles, 45
o b" . hydro ’298 Variable lcad element, 33
Tur }nesi eY 29§ Velocity compounded inmpulse

impuls ’ steam turbire, 73
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Velocity, duct, 19C Walls, furnace, insulated,

pipe, 176 151

tube, condenser, 95 water—-ccoled, 14€

_ heater, 102 Water, boiler, 21E
Viscosity, gases, 191 treatment, 31C

petroleum oils, 178 horszspower, 203

steam, 178 Water-tube beilers, 138

water, 178 . Watt, 67
Volatile matter 1n'fuels, Work relations, fans, 239
see Fuels, analysis pumps, 203

Volume, furnace, 14€

open feed-water heaters, : z
100 ' Zeolite, hydrogen, 217
sodium, 21€
] softenirg processes, 215

Walls, furnace, air—-cocoled,
1E3



