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ERRA'IA AND REVISIONS 

FUNDAMENTAL~ 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: "lead" 
should read "demand." 

Page 11, equation in 3rd line from bottom of page:. "5.3" 
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 elewent in the next 15 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 line from bottom of page: Annual fuel cost 
"$363" should read ""$3630." 

Page 39, lOth line from bottom of page:. total annual energy 
element "$10803" should read "t14070." 

Page 40, section E of Example 4 should read: 

E. Block meter rate: 

First block: 

U8730 
rate = 12(8000) 

Second block:. 

$0.195/kwh for first 8 kwh 

"f27P55 
rate = 12 (lSOOO) = $0.155/kwh for next 15 kwh 

(continued next page) 
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2 FUNDAMENTALS OF FOVIER PLANT ENGINEERING 

Third block: 

:£14070 + :£15750 
rate = 

12[365 ( 1~53 ) - 23000] 
12 

$0,091/kwh for 
excess over 23 kwh 

Page 41, section B of Exam~le 5: Total annual energy element 
":£10803" should reaa "$14070." 

Page 41, sectio~ E of Example 5 should read: 

E. Block meter rate: 

First block: 

U9148 
rate = 12(£1000). 

Second block: 

:£0.199/kwh for first 8 kwh 

. :r28235 
rate = 

12 
(
15000

) = ·ro.157/kwh for next 15 kwh 

Third block: 

:£14070 + 't15750 
rate = 

12
(
27300

) = ·:ro.091/kwh for excess 
over 23 kwh . 

Page·43, lOth lir-e from. bottom of nage: Machine shops 
"7 AM to 5 PM" should read "8 .AM to 5 PM." 

Page 44, last paragraph should read: 

(e) Set up a block meter rate which will recover the fixed 
element in the first 30, the customer eleme~t in the next 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 ~~' and 5b 
should be reversed. 

Page 98, solution of Example 9: Last term in denowinatcr of 
"~[-1- II "C.75 [ 1 J ex~r~.ssicn for U, a. €52 30001 should read c.e52 "'i6'i'5 

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



ERRATA .AND REVISIONS 3 

Page 136, solution of Example 1e: Last term in equation for 
M1d. •c.025 11 should rea~ •o.C38. • 

Page 150, solution of Example 20: Numerator of equation for 
· SH, •497• should read 8 4C7" and 11 0.24·[535 - 70]" should 

read 110.24[535- 70](14.e2].• Add the following note: 
See Example 24 for determination of M•• = 14.82._ 

Page 161, 5th. line from hottom of page: "~2)/4.5" should 
read 8 20(12)/4.5.• , 

Page 162, solution of Example 22-A beginning 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.e7 ft deep. Then 
the area for gas flow between the superheater tubes will be 
(53- 1)(4.5- 2)(6.S7)/12 = 72.3 sq ft •. 

'!'he mass flow of gas between the tubes will be: 

291000 
= 1.12 lbs/sec/sq v, = ft 3600( 72.3) 

and, h = o. 41(1.12 r·· Bali (2048)' 0
• n• = 10.12 I (2 .0/12)' 0

• 
6111 

Then, the overall coefficient .of heat transfer is: 

u • (0.90) 
1 

2.0 1 .= 8.6$ 
_1_. + 4.0 . [0.1651 + 1.67[23"'1 
10.12 2.0 + 1.S7 12(20) o 

Superheater area is: 

50,fOO,OOO 
A = e.es(~eo) = 6800 sq ft 

Each foot of superheater tube has aa area of 2n112 = 
0.523 sq ft. '!'here will be 6800/0.523 ~ 13000 linear feet 
of tube, and the length of each element will be 13000/53 =~ 
24e feet. 

Page 1F6, solution of Exa~ple 26-A: Viscosity •z = 0.025• 
should read •z = 0.022• and Reynolds' nu~ber •r = 
1,4es,ooo• should read •r = l,f90,ooo.• 
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Page 188, solution o~ Example 26-B, add at top of page: 

~h = 0 745(0.041)(882){2.91)• • 49 ~ ft of oil 
• ~ 3.548 •" 

Page 207, Example 30, add th~ following: 

Note: The .above method of expressing entrance and erit 
losses is often used. Another method would be to expres~-­
~he entrance and exit losses as equivalent lengths of straigb 
pipe added to the fi.ttings, etc., when calculating the fric­
tion losses. 

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

Page 246, equation for draft produced by.& stack should read: 

Page 

R 
r, 
H:C-

-~ 

D1/H 

1 1 
h = 0.254 B R (-- -) - 1.49 X 

'l'CI T t 
to-'• !..!!...!I~ 

P r/ 
where: wt = weight of flue gas, lb per hr 

"f O.C013" for steel stacks should read "f = 0.013" 
o.ooi8" "f for brick lined stacks should read 

"f 0.018. h 

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

Then, by trial in the equation ~or stacks: 

0.8 
R 

0.00384 H- 43.4-ne-n,, 
160 170 H?O 190 200 210 

13.60 10.70 9.68 9.11 8.76 8.50 
2180 1810 1740 1730 1750 1785 

0.085 0.063 0.054 0.048 0.044 0.041 

It can be seen that the product RD.i has reached a mini­
mum at a stack height of UlO ft. This stack height by 
chance produces a diameter which falls within the stability 
range for the param~ter D,IR. 



PREFACE 

~his book is the outgrowth of the author's experienc: 
in Qperating power plants and in teaching power plant engln­
eering to students in m~chanical~ electrical and.che~ical _ 
engineering. The princ1pal port1on of the ma~er1al 1s con 
fined to steam power plants and is presented 1~ w~at t~e 
author has found to be a logical sequence, ~eg1nn1ng w1th a 
study of load curves a~d power plant econom1~s a~d progress­
ing through vapor cycles and a de~ailed exam1nat1on of the 
fundamental principles of the var1ous plant components. 
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 engineer. 

The presentation of the material in this book is based 
on the assulftption that it will be -presented as a one-semes­
ter course, and that the student is familiar with the funda­
mentals of engineering thermodynamics. ~he ~uthor prefers 
the project method of presentation of problems to the student 
because he has found that the metho4 has the advantage ~f 
making it possible ~o integrate the problem~ into a whole 
which bas meaning to the student. Examples are given in the 
text in sufficient quantity and detail to guide the ·stude~t 
~n the.exe:utio';l of the projects. Only one series of pro­
Jects 1s g1ven 1n the text as an aid to the instructor in · 
prepa~ing additional projects from ~aterials out of his own 
experlence. 

In order to hew to the line 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 ti~e. It is expected that the in­
structor will make free use of visual aids, such as motion 
pictures and plant inspection trips, to supplement and clar:.. 
ify tpe presentatipn in the text. A bibliography of select­
ed reference~ is given at the end of each chapter for the 
benefit of those students who would delve more deeply into 
this extremely important and intensely interestirig subject. 

v 
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90' Elbow 

':'.ABLE XVI I 
continued 

300-Pound Malleable Iron Fittings 
WORKING PRESSURES 

300 pounds steam or oil, 550" F . 
~ to 1-inch - 2000 pounds cold water, oil , or gas, non-shod' 

1 }~ to 1-inch - 1500 pounds cold water , o•l . or gas. non-shock 
1~ and )-inch - 1000 pounds cold water, oil. or gas. non-shock 

Dimensions, -in Inches 
· A· ,·A · Am ® t-IC-1 

~-m t- t ' f_~i\ A . B 
' ·- -. 

t ee Crou 45' Elbow 90' Scrut Elbow 

~~ f§ 'OJ L I L . 

Reducer 

~ E 
• 

45' St reet Elbow 

... .... .... ,., 

...., 
0 

>< 
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90" Elbow 

TABLE XV I I 
con t i nu ecl 

Standard Cast Iron Fittings 

{{j;y 
T . 

45" E lbow 

m 
Tee 

WORKING PRESSURES 
125 pounds steam 

175 pounds cold water, oil , or gas, non-shock 

Dimensions, in Inches 

~ T 

Cop 

ifW ~- ~ ..__ . 

Cross 45" Y-Bend Return Bend 

ftB ill1 
Reducer Eccentric 

Reducer 

..., 
0 

"" 

0 ..., 

.... ,... ,.. 
"" -4 

"" C> 



TABLE XVII 
continued 

Malleable Iron Unions and Union Fittings 
WORKING PRESSURES 

150 pounds steam 
~ j)ounds_ cold water, oil, gas or iasoline, !!on--shock 

@J@}(h~i§h~ 
Union U!!r.on - '10' Elbow·· '10' Elbow Tee 'Tee 
ft11!!11~ Male an:l Femole Female Union _Male Union FCJ11i!lc I.Jn!on on ..P-u_rr Male.Uniori on Run 

Dimensions, in lnche• 
Sl•e 'A % '12 I "A I I I I'A 1112 l l'At 3 I • • 
A 1% I lAo Jll!to 1'¥, l~ 1"1t• 1% l'A• 31A 3•;.. 

B 1'/ta 1~ 1~ 3 Jilt a 3% 311/ta 41A 411/ta 5~ 
c u;,. tSA; 

·~ l•!ta 1112 1•/1 Jlllta 11A 
D Jll!to 1"¥, 1~ 17/ta l'l'a 3•;.. 3% J7frr 

B lTJ.a 1~ 3 3•;,. Jll!to 4•;.. 4~ SlAt 
300 unds steam 550 F. po • 

~ ~--iti-aiii;[i~ ct!b1 w 
• "'10' Elbow 90' ElbOw -45"E:Ibow 45.-"Eibow' lee - ··Tee 
Female Union Male Union Female Union, Male Union Female Union "Male Union • ...... ·- _ ' O..Run: . on~un 

Dimensions in Inches 

tee Tee 
Female Uniun· Male Union 

on_ Ou!let on Outlet 1 . 
Si•e ~ % VJ "A I 11A I 'At l 1112 3 lx% hl,.i, lx•A 
A ' u;,.J 1'/re I I'A F/11 I'Ya Jll/11 1~ 11h 11111 3'!-1 1•; .. F!te l'h 
B "It• I 11/te 11/t I lte 1% 111/te 1~ l'h zu;11 3% 11/te l'h 11/ta 

VII •;. I I~ 11/ta 11h 111/te l l'A 
!D 1 11A 1/ta 1'l'a J'lta 311/ta 311/ta 4112 s•;,i s• :;11 1•A 1'l'a 3 
i- 2 v .. 27/a J•; .. J•A 4'1te 4% 47/a 5% 67/te 7•; .. Jllft• 311/te 311/ti 
'F 1% I~ III/II 1 Yll 111J 1'1• 31/te 311/tel ••;.. 
~~--za;ll lite 211ft• J'lta 3%a Jll/11 4~ 4'111 5•!1· 

> -o 
-o ... 
""' 0 

w 
0 
co 
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t5" Elbow 

4 
90"El00.. 

TABLE XVII 
continued 

125-Pound Cast Iron Flanged Fittings 
14 to 24-IDch - 100 pouDda ateam 

u WORKING PRESSURES 

1 111...JDto 9-inch- 115 pounds ,.,t5ea"i'm~':"':":"-=r--:-::-:,-J \))to 11-inch- 175 pounds co water, oi , or gas, non-shock 
14 to 14-inch- ISO pounds cold water, oil, or gas, non-shock 

. ~ ~ .J~-=· 
Taper Reducer I 

~ 'f~'hl . W4:1~¥ ~- . ~ ~ ~. _1.---=::o A B i Tu Cross 45" Lateral 90°BueElbo,. 

;Dime_nsions,_ in Inches ~':.~~,:' 
8 c p 

8 I 8 I 13% I I I. 8 18 14 1 8~ I 4 9 22 I ! 
· 10 10 16 I 13 14 11 n 1&% 19' 4 - ,f I25'A 120 1 12 

12 19 I 12 24 19 & I I JO 124 14 
14 14 21 I' 18' 12 Zlll21'h 51 I& 
I& I& 231h I ~·I& JO 24 ! ~" 18 
18 18 25 22' '.-;I& lifo :11 •'h i JJ j2&1/zl8'1z 1J 111 t9 19" 
20 20 11/. r,, 21 ro TV. 18 I J& 29 19% 13 Ill 13 20 
24::.;____:.___:2:.:_4_,_...::.:. 32---L......!..!!_..L..:2=9'V•L...L-!2~0_L_.!.:IIZLJI.. 2_! _1 44 I 34 I II U 

c 

0 ..., 
., 
0 
:or ,.., 
"" 

,.., 
'Z 

"' 
z ,.., ,.., 
"" 



TABLE XVII 
continued 

2 50-Pound Cast Iron Flanged Fittings 

90" E lbow 

WORKING PRESSURES 
150 pounds .steam 

400 pounds cold water. oil, or gas. non-shock 

45" E lbow Taper Reducer Croso 

10 10 17 14'/,. 15'1. 10 120 W b 9 I 4 10 I I o;.· s 
12 20 w ;,. 17•A T tt I IV. ' Ph : ~!~ ~ ll:h l 4 IO lift l9 124 IS'Ih II 

8 I 8 1: n ;,. 18'h 117 IIIW~ 1 7 'h l'h l7 4 9 

.... ..... ..... ,.., 
z 
0 



TABU.: XVII 
c ontinuer 

Cast Iron Flanges 
125-Pound 

WORKING PRESSURES 

250-Pound 

1 to 11-inch - 125 pounds steam 
14 to 14-inch - 100 pounds steam 

1 to 11-inch - 175 pounds cold water, oil . or gas, non-shock 
14 to 14-inch - ISO pounds cold water, oil, or gas, non-shock 

Size Dim en 1ion1, in .Inchea 
of 

pipe 

I I I 
No. 

I 
Oia. 

A B c 0 of of 
Bolu Bolte 

Inches I I I I 

I 41~ I 'I•• I I ll , . I 3•7. 4 I li z 

Jllc 4% I 11z I 131J 8 I Jlfz 4 I 'lz 
1'/z 5 I '/u; I '!. I J 'l· 4 I 11z 
2 0 I 'Ia I I I 4l~ 4 I % 
21/z 7 I 111Je I P l,e I 51/z 4 I % 
3 7'1z I l~ I Jl~ I 0 4 I % 
3'12 8'1z I 11/t e I Jl~ I 7 8 I •;. 
4 9 I ts;. ,. I 1•1 .. I 7112 8 I % 
5 10 I 15Jt e I •'I·· I 8112 I 8 I l~ 

0 II I I I l •lu I 9'!, I ~ I '4 
8 131lz I Jlla I P4 I IP4 I 8 I l~ 

10 I& I PI, a I 1' •1 .. I 14 '1• I 12 I '1. 
12 19 I Jl~ I lll le I 17 I 11 I 'Is 
14 00 21 I .s;;. I l ·~ I ISJ4 I 12 I I 
I& 00 23112 I I'l l a I 2112 I 2 Jl~ I I& I I 

18 00 I 25 I 19/ ae I 2••Ju I n>~ I I& I 1'/a 
10 OD I 27 112 I 1 11/ t 6 I 2'1. I 15 I 20 I l'lo 
14 OD I 31 I 1'!. I 3'!. I 191lz I 10 I Jllc 

WORKING PRESSURES 
250 pounds_st~am 

400 pounds cold water. oil , or gas. non-shock 

Oimen~ionl. in Inches 

..., 
e 
'Z 
0 ... 
:11' ,.., 
:z 
-4 ... ,.... 
(I) 

0 ..., 
.... 
0 .. ,.., 
"" .... ,.... ... 
z 
-4 

,.., 
:z: 
C> 

:z ,.., ,.., 
"" 



a 
90' Elbow 

~ B 

90' long 
Radius Elbow 

APPEIIDIX 

TABLE XVII 
contirued 

Cast Steel Flanged Fittings 
Dimensions, in Inches 

s A , m 
Tee en.. 

9 ~ 
A 

c Jfit 
45" Elbow 90" Base Elbow 

313 

~. ~D/ 
4S"l.ateral 

Taper 
Reducer 

CY. I &HI A I B I c I D I E I FIG I HI J I K 

I 3% I 13A /j"f.o 14 71i!t'' 
1'4 334 ·~ 1 6'.4 . ,. • 
~~ .. 6 114 7 1 ' 1 4•;, 6% lila 8 z•~ 10% I .. 4'1io ""':, 
2% 5 7 3 9% l% ll 

·~ • +% l,io 
3 5'/a 734 3 10 3 13 6 •• 5 •;.. : 

')'>' • 8'>' sw 11'>' -;_a ':wA '"' 5 ' ·~ 4 6'/a 9 4 12 3 IS 7 s•;. 6 % 
ISO 5 7'/a 1014 4% 131~ 3~ 17 8 6'4 7 'It I 

Pound 6 8 II% 5 14% 3% 18 9 7 7 "A• 
8 9 14 s•;. 17'/a 4'/a ll II 8% 9 "It• 

10 II 161~ 1>% 'ZII'.-\ I l5'At 12 934 9 "A• 
12 12 19 7'/a 4'At S'At 30 14 n•;.. II I 
14 14 J::l'>lt r•;, 17 6 .u 16 1114 II 
16 15 14 8 JO 6'At 36~ 18 lJ'WI l l 
18 lf>I!J l(,'h. 8'h. 31 7 39 19 1J 13'At 1% 
10 18 19 9'h. .35 • 43 10 16 l3'At .f 14 ll 34 11 40'h. 9 49>,2 14 18'h. l3'h. 

I 4 5 1•;. I> 'h. l 8\lo .. ,.. 
111. 4'/.t 5'h. l'h. 71n 21£. 9tJl 4~ 
1% 4'11 6 134 8~ 1~ II •'AI-
1 5 f>IIJ 3 9 1~ II~ 5 ·~ 514 '4 
1% s•~ 7 3~ 10~ 1~ 13 5~ 4>,4 514 •.4-
3 6 734 3~ 11 3 14 6 51£, ""' UJ.a. 
;,14 6\i I 'h. • l2'h. 3 15th 6'1,4; 5% 61,{, ''"A• 4 7 9 4'/a 13'11 3 16111 7 6 6'/a "'a 

300 5 8 10'1• 5 IS 3'/a 18'/a • 634 7'h. 1 
Pound 6 8'h. u•~ s•;. 17~ 4 11% 9 7% 7% 1 

• 10 14 6 10'h. 5 lS'h. II 9 10 114 
10 11% lf>I!J 7 M 1'1,4 29'/a ll IO'/a 10 II£, 
ll 13 19 • l71AJ 6 lJIJio 14 12 tl~ 11/ta 
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TABLE XVI I 
continued 

Cast Steel Flanged Fittings 
Dimensions, in Inches (Cont.) 

FOFG EC STEEL SOCKET WELr i NG 
FITTIN GS DIMENSIONS, IN INCHES 

WORKING. PRESSURES 
Pounds per Square Inch Non-Shock -
Temp. Crane No. 4 Carbon-

Carbon Steel Molybdenum 

Fittings Steel Fittings 
(Made to order) 

Deg. Stand- Extra Stand- Extra 
F. ard Stron ard Strong 

100 2000 3000 2000 ~~ 150 1900 2850 1900 
200 1800 2700 1800 2700 
250 1700 2550 1700 2550 
300 1&00 2400 1&00 2400 
350 1500 2250 1500 2250 
400 1400 2100 1400 2100 
450 1300 1950 1300 1950 
500 1200 1800 1200 1800 
550 ll20 1680 ll50 1725 
&00 ·1040 1560 llOO 1650 
650 960 1440 1050 1575 
700 880 1320 1000 1500 
750 800 1200 950 1425 
800 740 llOO 900 1350 
850 670 1000 850 1275 
900 &00 900 800 1200 
950 530 795 640 960 

1000 380 570 540 810 

(For Standard and Extra Strong Fittings) 

90" Elbow 

I 

stm TT 
Cap Coupling 

Size 'A ~ 'It •A I 1% I 'It l 
A ''h• ••!. .. ,.,. I'A• 11h t•A 2 2~ 
B ''A• "A• Yo I 1% l•A. PA I"A• 
c •A ?Ia I 1% 1% I'A I~ I 'It 
D I~ I~ ' I'A 1?/o 2 l% 2'A 2•1.1 
E I~ I 'It I~ I'J.I l 2.,. 2% 
F 1A. 'A• ~ "A• •A "A• v. I 

G Depth same as ''F ", dependin~ on pipe 
size : e.g. ~· · has socket • deip. 
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TABLE XVII 
continued 

Forged Steel Flanges 
Dimensions, in Inches 

Screwed Aange 
I SO and JOO-Pouncl 

Cia. Pipe I 
Slu AjB c D~ No. Die. B .F G 

I 41~ 'h• 1 3'4 4 '4 "4 1•11• 1.05 
114 4% % 1'4 31~ 4 '4 UJ1 1~ 1.38 
It,\ 5 11J1, 27/e 3'/• 4 ~ 'Ia 2'11• 1.61 
1 6 ~ 3% 4• • .. % I z1~ 1.07 
11,.\ 7 •t. 4'4 51,.\ 4 % 1'4 1•~ 1.47 
3 71~ 11!.i 5 6 .. % t•n• 134 3.07 

.. ~'4 1.- i•"Aa - • ·~· 
.... 

150 4 9 .. h. 61he 71~ 8 % t•n 3 4.03 
Pound 6 10 'h• 1•A. 81~ 8 "4 I;,, 31J.o 5.05 

6 II I 8'4 91~ 8 % ton, 3'4 6.07 
8 13'4 1'4 10% ll 14 8 •4 ~·~ .. 7.98 

10 16 I "At 1114 141~ 11 'Ia IliA .. 10.01 
12 19 11~ IS 17 11 y, 1•A 41~ 11.00 
14UU 11. I 'loa 161, 18•4 11 1 1~ 5 
1600 lJ1f. "h• 18'4 111~ 16 I 11J.o 5 Bore 
1800 15 l'A• 11 1134 l6 1'4 1"A• 51J.o as 

1000 17'4 I"A• 13 15 10 1'4 1% ~"A• 
or-

daed 
1400 31 I% 171~ 291J.o 20 J1~ 31~ 6 

I 4V. "h• 1 31,1. .. % J1A. 1 hi 1.05 
11/, 51~ •4 11f. 3'llo .. % J1Ao 1'he 1.38 

l•t. 6'.4 UA• 17/a 41~ 4 ·~ t•no 211A 1.61 
1 61,1. v. 3% 5 8 % I•A. 1•~ 1.07 
1'4 71J.o I 4'4 S'llo 8 ... llf.o 3 1.47 
3 8'~ 1'4 5 6% 8 •4 111he 3'4 3.07 
3'4. • !~A• -~ l7% .I .. ..J'Ii I~ II-~ 

300 • 10 1'/, "'h• 7'/o 8 % 1'/e 3% 4.03 
Pound 5 ll 1% 7"Ao 914 8 ... 1 3'/o 5.05 

~-~!-i l'ho 8'~ 10% 11 ... 1•;,, 3% 6.07 
I 15 1% 'To% 13 12 '4 17he ·~ ~_,__98 ao- t-r71,f 1% u>% r.;; ... 16 I 1% ·~ ~~ 11- iol,i z 15 17% 16 1'4 174 5'4 11.00 

' 31& 

H 

1.31 
1.66 
1.90 
1.38 
1.88 
3.50 
«,UII 
4.50 
5.56 
6.63 
8.63 

10.75 
11.75 

I~ 
I~ 
~~ 
I~ 24.00 

1.32 
1.66 
1.90 
1.38 
1.88 
3.511 
•• QGI 
4.50 
5.56 
6.63 

-~ 
~ 11.75 
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a- Pipe 
Size A 

'It 3~ 

"AI 4~ 

1 4~ 
I~ 5' 
1'1. • f>l 

l f>l 
l'lo 7' 
3 II' 
~ 

600 4 IC 3,4 
Pound 5 I; 

6 14 
8 16'1. 

110 10 
ll z· 
3 "'' J"'o [IS' 

900 4 
Pound 5 13' 

6 ll 

.8 llB'Io 
JIJ. 7 
l ~~~ 

l'lo "' 1500 3 I 10 
PAound JIA 

4 II 
5 [14 
6 IS 
8 
'lo 5' 

"' 5' 
6' 

1'4 7 .. ,.. 
l '1'4 

2500 lY, IOIJ. 
Pound 3 ll 

4 14 
5 16'/o 
6 I'J 
8 11'% 

110 ll6'1o 
30 

TABLE XVII 
.continued 

Forged Steel Flanges 
Dimensions, in Inches (Cont.) 

Bolu 
E F ·G H ~~:;~ !;";" "2 B c D No. Dia. £ I~ l 4 v. 11' \o 111) 0.114 

r-p;:s:! ~ 

~ ti~ 
8 11"11• 3 4 I l l~ 1.05 

fl~ I" ~. __!_ 3 4 II' ll' Ito ! l~ 1.31 
~ I" ~. 1 11 3 4 _l_ l' 1.66 .. c 

~ 4 4 z• 1.90 u::~ 
__!'; II II 3~ l' 1.311 l~ 
·~ 5' 8 ~ 3 1.88 I! . 

6' 8 IU 3 3 3.50 .X~ 
" II I" _jl' 3 ••• § I b~ Is Ill 8 l~ 4 4.50 

~ ~ 17 ! 10 II l~ 4· 4 5.56 
I' __! Ill 11 I l' 4 4 6.63 Lm t.s:s: 11~ I~ 13 11 II 5 5 ~ 8.63 
l Ill If> II 3· b [10.75 

t-al> t1 ~~ l I 'I 10 3 6 . 6•7; .75 
71 8 l 4 4 3.50 

l' lt' "lll I L:l~ • . t% 

~li~, 16' Is 'I' 8 4'A. 4.50 
17' •• 8 3' 5 

5.56.r z•~ II 11' ll 3' lt· 5'1. r..63 

1~!. I~~~' z•, _!II~ liS 11 ~ 6>,{, 8.63 
I l'lo 4~ 4 JlA 3 3'1... 1.90_;i: 

~[ b~ 
I 3~ 6\ 8 l'/. 4 4 

~::il 4'l11 7 8 l~ 4 4~ 

I __!_ s 8 [I 'A _'l~ 4" 4~ 3.50 
5' .81 _I 11 r~, !., ' 4.l!e 

l ~ 'I~ II I 39, 5•;. 4" 4.50[ 
.1=: t:m § l lB 8 4~ b'% 6' 5.56 

II' 12 ll 14' 6' 6.63 - --
3' _Ill 12 1_1' 5' II II' 8.63 

~ar;~~- -g I• ~ 3' 4 •A I~ 3~ 0.114 
[II 3' 4 "A I" 3~ 3 1.05[ 

_Ej ~ 41 4 ~ I ~ 3 1.32: 

~ ~!~ I l 51 4 ! z• 3 1.66[ 
l 5' 4 l'n 4~ 4 1.~ tl.,... 

__.J_ 6' 8 I 5 1.311 i! I·'! r-~ i~ l' 4 7 8 3 5 5 1.88 
l' II 11' 3 __! 6\i! 3.50 ~I 

Ill ~~ [631 I• 110~ 8 .. , _7 7 4.50 

~ ~§ 3' ,. '7•, 123, II II ~ 5.~ 

4 '4__!l 14~ 8 10' 6.63 

~Ul 10 17~ 12 l 7 ); !3.4 12' 8.63 
b'A. liZ izt•, ll 11~ 'J Ill ••.4 116' [10.75 
7'4 24., 12 1'.4 _!II_ ''12 181 l_ll [11.75 1=.:1 Em 
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TA13LE: XVII 
continued 

317 

Steel Butt-Welding Fittings 
Dimensions, in Inches 

St....J.-1 -~~ ElciN s-. FitfiA6e '"- tlte- _,..,. ,.__ 

90" Elbow 45" Elbow Straillht Tee 

w ""1Kn 

~ 
Reinforcing 

Saddle 

Reducintl Tee 

Elbows, Straight Tees, Caps, Nipples, Saddles and Sleeves 
I 

. 
Size A I B I c D I E J I K I L I M I N I p ... 

·~ % i~ ~~ 
... ... ... ... ... ... . .. 

I II~ ... ... ... ... ... ... . .. 
114 JT~ I JT~ II~ ... 6 ... ... ... . .. ... 
~~~ zl. ·~ zl. 

·~ .. 6 ... ... ... ... 
2 3 ~~ 2~ f\t 4~ • 1'.4 I~ I~ 3 ~ ~~ 314 3 5 6 1% II~ ~ 3 
3 41~ 1 3% 2 514 6 1 114 ~ 3 %. 
t~· ft •'4 ~ S'4 6% . )6 .J .... ·.~·· FA< . ;'*A 

4 • 11~ 4~ 2'1. 71~ 6 1 1 ~ 4 % 

: 1~ 31~ 4Tfo 3 9 I 1 1 ~ 5 ~ 9 3•, 5% 3'1. 10~, • 2~ 2~ ~ 6 • 12 5 7 4 13% • 3 3 % • 'Ia 
10 IS 614 81~ 5 17 10 3~ 31~ % 10 ~ 
11 II 71~ 10 6 101~ 10 4 4 % 11 'Ia 
1400 16 714 ... 6~ . ... ... 4 4 % 14 ~ 
11>00 18 81~ ... 7 . ... ... 4 • % 16 ~ 
1800 10 9'1. ... • .... . .. • • % 18 \t 1000 25 ... ... 9 . ... ... 5 5 % 20 
1400 30 ... ... 101~ .... . .. 5 5 % 24 % 

Return Bends 

s:fprof I R I s 
I 

311%. ~~ 2% 2•;.• 
I~ 3'4 2'4 
~~ 3 211/t• 
I~ 4~ 3~ 
2 • 3'/t• 
2 6 ts;.. 
2~ 7~ ss;.. 
3 • 5 
3 
)>A 

9 
1014 ;~, 

' • 6~ 
4 12 81~ 
5 IS 100 • 
6 18 n•;.. 
8 24 u;•;.. 

10 30 20% 
11 36 14% 

Reducing Tees Reducers 
Size ICIQII Size ICIQ Size ITIUII Size ITIUII Size ITIUII 

!\i~.!.Y~~.1. 17/a ~4 h !•l .414 37/a 11J.!..J.t. ..!.. ~ 13 
~~~" 111a a tY;'ii4-2'1• h h 2~ 4}jl 3~-' 1%• 1~ 3 
lila allfa sl 21;1 21,~ •• •h 2 41"' 31,. I 'Ia• I l'la l% 3 
llftal~a'% 211• 111• 5• 5•4 4'1• 4% I'll•% 4 
J • J "1 1/a l'la 2% 5 ... , "3 4'/o 4% 2 KiTia 4 
1 "1 "~~ 2'1. 1'1• 5" sa:!"'- •"'II 414 11 ". 11~ 3 3 4

5 1 "2 a I 2% 2 . 6" 6" 5 5% 5~-
lllaallla.Z 3 1"4 '" '"" 5%5 1%&1 I ··- 5 
11/aslllaal% 3 2% '" •• :t-·>% 4 "11/a•l~ J~ J~ 5 
~~a1lftal 1/• 3 11/a ,-,.-a..-1!' 6 1'1J•~Y• ·-
J a 3 a1'1z l% 314 1" I" 5 7 I> 
3 " 3 a 1 l% J 1 " 1 "4 7 6~ 
3 "3 • ''~~ J% 1'4 1o. 1o. i .. _ iit,<. r 

10• 10•6 81,.2 7%, 
11 • 11 • 10 10 9'1z 
u. u.a 10 9 
lh lhf! •• 8% 

.. , 
••4 
6&3'* 5~ 5'A 
••. 3 
la:f> 

11•10 
Ua:l 
u •• 

• 6 

7 7 

I • 



Q 
No.I 

Quarter Bend, 90° 

No. 1'/z 
~ngle Bend, 4b0 to 89° 

'

of( 

~ 
T 

T 
No.3 

45" Bend 

1/hl­
lii~ 

No. 3'1. 
.. ngle Bend, Under 45" 

TABLE XVII 
continu~d 

Standard Types of Pipe Bends 

~ 
No. 4, C'!':"""ver Bend 

·a 
··{-~-

p 
No.66 

Single Offset U-Bcnd 

No.9 
Expansion U-Bcnd 

No. 711. No. 8 
~lf~~ ~g~ Da.ble Offset U-Bcnd 

~liTI­
"1Tr~~-

No. 5 
Offset Bend 

' 

-
. .T 
. No. 7, U-Bcnd- 180" 

No.ll 
Circle Bend 

No.IO 
Double Offset Expansion U-Bcnd 



Size 
of 

Pipe 

TABLE XVII 
continued 

Standard Types of Pipe Bends 
Radii and Tangents of Pipe Bends, in Inches 

Column ••A'' Column uan 

R R 
Shorten Radii to which pipe c:an be bent Minimum 

Rec:ornmended 
Radiua Steel Pipe Only ~ Genuine Wrou1ht Iron Pipe 
Steel or Threaded Enda, II Threaded Enda, Genuine Screwed, or Cranelap Screwed, or Cranelap 

Wrou/;ht Iron Welded Flange• Jointa , Welded Flan1ea Jointa 
lpe 

Stand- Extra Stand- Extra Eatra Stand- Extra 

Column "C" 

T 
Minimum 

t.en.th of T an1ent 

Steel or Genuine 
Wrou1ht Iron Pipe 

Standard or 
Ertra Stron1 Wei1ht 

Threaded I Stand-Standard or ard Stron1 ard Stron1 ard Stron1 ard St~~ Enda or Crane lap 
Ertra Stron1 Wei1ht Weilht Wei1ht Weilht Wei1ht Weight Weilht Wei1ht Sc:rewed 

Wd1ht Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Flange• 
Jointa 

•7. I 117., I .,. 1'/• I I 

~ 1 J7/! I'~ 14 F/a 1',-2 I'~ 
Ilia I Va I J 1V. 1 1V. 2 I•!!_ _! 

14 314 114 1'4 I 3 3 3 2'/a 3 3 114 1 
I 5 1 IV. 4 I 4 I 4 I J 4 4 2 2 
IV. "'II 214 114 4 4 I 5 4 5 4 1 Jlf. 
11/a 7'/a 2'/a 1 5 5 " 5 6 5 2'11 3 

10 3 lV. " " I I 6 • -~ 3 • 21A 12'1• 5 414 10 10 10 8 10 10 • 5 
3 15 8 6 12 12 11 I 10 11 12 • 6 
3V• 17V. 10 8 11 11 14 11 14 11 5 6 

• I 20 11 10 14 14 16 11 16 14 5 6 
I 15 18 14 18 14 I 10 15 10 u -j 7 
6 30 Jl 15 Jl 15 21> 18 26 18 I ' 8 40 30 23 30 13 30 28 30 28 9 I 

10 50 36 30 36 30 I 36 31 36 31 11 10 
11 bO 46 31> 4b 36 4b 41 4b 41 14 10 
14UU 70 bO 48 60 48 60 54 60 54 16 4 

•• 600 I 9b 80 1>0 80 60 80 70 80 70 18 16 
••8oo 108 90 "" 90 "" 90 80 90 80 18 18 
•1o Ot> 1 flO 100 71 100 71 100 90 100 90 18 18 
•14 oo 144 144 108 144 108 144 121 144 Ill 18 10 

•!·or 11za 14-lnch 0.0. and larRer, the radnshown are based upon p1pe with a wall rhlckneu of }a-Inch or hahrer under rhe 
"Standard Weiaht Pipe" column, and a wall thicknca of h-inch or heavier under the "Exrra Strona Wci,ht Pipe column. 

-

.. 
-o 
-o 

"' ,. 
"" 
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TABLE XXIV 

FORMULAS AND MOLECULAR AND EQUIVALENT WEIGHTS OF 
SUBSTANCES FREQUENnY APPEARING IN THE CHEMISTRY 

OF WATER CONDR'IONING 

Weighlof 
MoleCJJle or 

~ Formula Radical 

Aluminum AI 27.0 
Ahiminum chloride (crystal) AICI, 133.0 
Aluminum chloride (anhydrous) AICI,·6H10 241.0 
Aluminum sulphate (crystal) AI,(SO,)o · 18H10 666.4 
Aluminum sulphate (anhydrous) AI,(SO,)o 342.1 

Ammonia NH. 17.0 
Ammonium alum AI,(SO,).(NIL).SO, · 24H20 906.6 
Potassium alum AI1(SO,)J(.SO, • 24H10 948.8 

· Aluminum hydrate AI(OH)1 78.0 
Ammonium chloride NILO 53.5 

Ammonium (ion) NIL 18.0 
Ammonia water NILOH 35.1 
•Alumina AI.Oo 102.0 
Sodium aluminate Na.AI.o. 164.0 
Ammonium sulphate (NIL) .SO, 132.0 

Barium Ba 137.4 
Barium carbonate BaCO. 197.4 
Barium chloride Ba01 ·2H10 244.3 
Barium sulphate BaSO, 233.4 
Barium hydrate Ba(OH)o 171.0 

Barium oxide BaO 153.0 
Calcium Ca 40.1 
Calcium bicarbonate Ca(HCO.J, 162.1 
Calcium carbonate CaCO. 100.1 
Calcium chloride CaCI, 111.0 

Calcium hydrate (pure) Ca(OH), 74.1 
Calcium hydrate (90%) Ca(OH), 
Calcium oxide (pure) CaO 56.1 
Calcium oxide (90%) CaO 
Calcium sulphate (anhydrous) CaSO, 136.2 

Calcium sulph~te (gypsum) CaS0,-2H,O 172.2 
Calcium nitrate Ca(NOah 164.1 
Calcium phosphate Ca. (PO,). 310.3 
Carbon c 12.0 
Chloride (gas) a. 70.9 

Courtesy of the Cochrane Corp. 

Eq. Wt. 

9.00 
44.33 
80.33 

111.06 
57.01 

17.00 
151.10 
158.13 
26.00 
53.50 

18.00 
35.10 
J7.00 
27.33 
66.00 

68.70 
98.70 

122.15 
116.70 
85.50 

76.50 
20.05 
81.05 
50.05 
55.50 

37.05 
41.10 
28.05 
31.17 
68.08 

861.0 
82.05 
51.71 
3.00 

35.45 
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TABLE XXIV 
continued 

Weight of 
Molecuk or 

Subsltltla Fomuda Radical Eq. Wt. 

Copper Cu 63.6 31.80 
Copper sulphate CuSO, 160.0 80.00 
Iron (ferric) Fe"' 55.8 18.60 
Iron (ferrous) Fe" 55.8 27.90 
•r erric oxide Fe,O, 159.6 26.60 

•Iron oxide and alumina R,o. 109.0 18.!!0 
Ferrous sulphate (copperas) FeS01 • 7H,O 278.0 139.00 
Ferric chloride FeCI, 162.0 54.00 
Fl'rric hydrate Fe(OH)1 107.0 35.66 
Fen-ic sulphate Fe,(S01) 1 400.0 66.66 

Ferrous carbonate FeC01 ll6.0 58.00 
Ferrous hydrate Fe(OH)r 89.9 44.95 
Ferrous oxide FeO 71.8 35.90 
Fluorine (gas) F, 19.0 19.00 
Hydrogen (gas) "· 2.02 1.01 
Hydrogen sulphide (gas) u.s 34.1 
Lead Pb 207.0 103.50 
Magnesium Mg 24.3 12.15 
Magnesium oxide MgO 40.3 20.15 
Magnesium bicarbonate Mg(HC01), 146.3 73.15 
Magnesium carbonate MgCO, 84.3 42.15 
Magnesium chloride MgCI, 95.2 47.60 
Magnesium hydrate Mg(OH). 58.3 29.15 
Magnesium nitrate Mg(N01) 1 148.3 74.15 
Magnesium phosphate Mg.(PO,)a 263.0 43.83 
Magnesium sulphate ftf@O, 120-4 60.20 
Nitrogen (gas) N, 28.0 
Oxygen (gas) 0. . 32.0 8.00 
Potassium K 39.1 39.10 
Potassium carbonate K.COa 138.0 69.00 
Potassium chloride KCI 74.6 74.60 
Potassium hydrate KOH 56.1 56.10 
Polassium iodide Kl 166.0 166.00 
Potassium nitrate KN01 101.0 101.00 
Potassium oxide K.O 94.2 47.10 
Potassium permanganate KMnO, 158.0 158.00 
Potassium sulphate K.SO, 174.0 87.00 
Silicon Si 28.1 7.03 
Silver As 108.0 1()8.00 
Silver chloride Ag(] 143.3 143.30 
Silver nitrate AgNOo 169.9 169.90 
Silica SiO. 60.1 30.05 
Sodium Na 23.0 23.00 
Sodium bicarbonate NaHco. 84.0 84.00 
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TABLE XXIV 
continued 

Weighl of 
Molecule or 

Subslallce Formula Radical Eq. Wt. 

Sodium carbonate Na,co, 106.0 53.00 
Sodium chloride NaCI 58.5 58.50 
Sodium hydrate NaOH 40.0 40.00 
Sodium nitrate NaN01 85.0 85.00 
Sodium oxide Na,O 62.0 31.00 

Sodium sulphite Na,S01 126.0 63.00 
Sulphur dioxide (gas) so. 64.1 32.05 
Trisodium phosphate NaJ'04 • 12H10 (18.7% P,O,) 380.2 126.73 
Trisodium phosphate (anhydrous) NaJ>O. (43.3% P,O,) 164.0 54.66 
Disodium phosphate Na.HP04 • 12H,O (19.8% P,O,) 358.2 119.40 

Disodium phosphate (anhydrous) Na,HP04 '(50.0% P,O,) 142.0 47.33 
Monosodium phosphate NaH,P04 • H,O (51.4% P,O,) 138.1 46.03 
Monosodium phosphate (anhydrous) NaH,P04 (59.1% P20,) 120.1 40.03 
Metaphosphate (Hagan) NaP01 (69.5% P,O,) 102.0 34.00 
Sodium sulphate Na.SO. 142.0 71.00 

Water H,o· IS:O 9.00 

ACID RADICALS 
·Bicarbonate HC01 61.0 61.00 
Carbonate co. 60.0 30.00 
·Carbon dioxide co. 44.0 22.00 
Chloride Cl 35.46 35.46 

Nitrate No,· 62.0 62.00 
Hydrate OH 17.0 17.00 
Phosphate PO. 95.0 31.66 

Phosphorous oxide P,O, 142.0 23.67 
Sulphate so. 96.06 48.03 
Sulphite. so. 80.1 40.05 

ACIDS 
Hydrogen Ho 2.0 1.00 
Acetic acid HC.H.Oo 60.0 60.00 
Carbonic acid H,CO, 62.0 31.00 
Hydrochloric acid HCI 36.46 36.46 
Phosphoric acid HaPO. 98.0 32.67 

Sulphuric acid H,S04 98.1 49.05 
Nitric acid HN01 63.0 63.00 
Sulpurous acid H,SO, 82.1 41.05 

• Al10 1 and Feo01 are commonly reported together as R,O., which for purpose of computa· 
lion is_ given a mol. wt. of 109 and eq. wt. of 18.2 on the basis of 88% AI,O, and 12% FeoOa. 
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TJ.BLE XXV 

mAM TABLES 

C'ourtesy of Colllbustion Engi~eerirg-~urerheater, Ir.e. 

Saturated Stea1111 Temperature Table 

AMOLVT& Pa ... vaa S...:anc \' oa.v.-a ~ -" T-... Lb. per ln. H1. SaL SaL 8aL SaL 8aL Bat. Temp. ....... ti<a.l ... 121'. Lo.Qui4 l&qp. v- Liqui4 ~&Yap. v- Liqui4 ~&Yap. v- , ..... 
" .. ••• •• .. ... .. • •• ~ ' 

" 0.0- 0.1808 O.Oiflfll 1305.7 130$.7 0 107$.1 1075.1 0 1.1- l.llliJs • .. 00961 0.19~7 0.01602 3060.1 3060.1 1.01 1071.0 1078.0 0.0041 un5 1.1798 a& .. 0.10<1 0.2120 0.01602 2838.6 1838.6 1.01 1072.1 1078.1 0.0082 1.1815 1.1727 .. .. 8.1121 0.1291 0.01601 1822.2 1822.2 .... 1071.7 1on.r 0.0122 1.1631 1.1~ .. .. 0.1217 0.2171 O.Oiflfll 2115.1 1115.1 1.01 1070.1 1078.6 0.0161 1.1122 1.1585 .. .. 0.1315 0.2677 O.Oiflfll 1271.1 1271.1 10.06 108t.l 1079.1 0.0201 1.1311 1.1517 .. .. 0.1420 0.2191 O.Oiflfll 1112.1 l1l2.1 12.06 loe8.1 1080.2 0.0242 1.1207 1.111 • .. .. 0.1531 0.1111 0.01602 1985.5 1985.1 11.07 1067.1 1081.1 0.0283 1.1101 1.138& .. .. 0.1~ O.aiM 0.111601 18211.1 18211.1 11.07 1065.1 1012.0 O.D32J .. .... 1.1117 .. .. 0.1780 0.1821 O.Oiflfll l7ot.t 171M.I 11.or 1081.1 1082.1 0.0361 2.0891 1.1251" .. 
n 0.1111 0.1905 0.01801 1688.1 1688.1 ao.or 1063 .• 10113.7 0.0100 1.0781 1.1181 .. .. 0.2061 o.uoo 0.01601 1482.1 1482.1 n.or 1062.5 1081.6 0.0<31 2.0881 1.112J .. .. 0.22111 0.4MI 0.01801 1181.5 1181.5 11.or 1081.1 1086.1 0.0<71 1.0!>81 1.1060 .. .. 0.:1381 ··- 0.01801 12e2.7 1-.7 - 1060.2 1088.1 O.OSI7 1.0171 1.111198 .. .. 0.2581 0.5211 0.01801 1101.1 1108.1 II. or 1059.1 1017.1 0.0155 1.0371 1.0134 .. 
n 0.2749 O.M97 0.01601 11211.7 liH.7 10.08 1057.1 1088.0 0.05M 1.0278 1.067:1 .. .. 0.21141 0.600< 0.01601 1057.1 1057.1 :12.08 1058.1 1088.1 0.063: 1.01110 1.0811 .. .. 0.3181 0.8438 0.01601 91111.1 91111.1 84.08 1055.7 1081.1 6.0870 1.008:1 1.0751 .. .. 0.13111 0.011118 0.111605 127.0 817.0 la.OS 1051.1 10110.1 0.11708 1.8183 1.0011 .. 
" 0.1828 0.7387 0.01105 181.1 188.1 18.08 1051.1 1011.1 0.0715 L9181 1.0611 " " 0.38811 0.7906 0.01808 811.1 111.1 10.01 1052.1 1012.2 0.0781 1.97112 1.osn ... 
91 0.4151 0.1458 0.01808 784.7 784.7 U.OI 1051.1 1091.1 0.0820 l.IHMI7 1.11517 " " 11.1440 119040 0.01807 TIB.O 718.0 ..... 1050.1 1011.1 0.0858 1.9801 1.0<81 '' " 0.4711 0.9858 0.01807 171.1 171.1 18.111 1018.1 1011.1 o.- IJ~Mla 1.0101 ... .. 0.5067 1.011 8.01807 ISU 133.7 18.01 1017.8 1095.1 0.01:12 I.MII 1.0317 .. .. 0.5401 1.101 0.01808 6i6.1 595.1 50.01 1011.1 1098.6 0.0988 1.11321 I.OHO .. .. 0.6771 1.175 0.01808 660.t 110.1 51.01 1015.5 1017.1 0.1008 IJ230 I.G2311 .. .. 08151 1.151 0.011101 527.1 127.1 51.01 1011.t 1011.1 0.1011 1.1131 1.0181 .. .. 8.8666 1.215 0.01808 07.0 117.0 611.00 IOII.J 1091.2 0.1071 1.11017 1.11111 .. .. 0- 1.121 8.01810 181.1 ..... 88.00 1011.1 1100.1 0.1115 1.11951 l.oorl .. .. O.Tt:le 1.611 8.01811 .. 1.7 .. I.T H. til 1040.1 1100.1 0.1161 I.IIMT 1.0011 .. .. 0.71101 1.1101 0.01811 tl8.7 118.7 ..... 103i.8 1101.8 0.1187 1.8771 1.- .. .. G.1401 1.711 0.01811 193.1 191.2 63.98 1018.7 1101.7 0.112J 1.11691 1.1115 .. .. o.- 1.111 0.01111 171.1 171.1 .... 1017.1 1101..1 O.lzat 1.11801 I.IMI .. ... 80187 1.131 0.01811 150.1 150.1 87.17 IG38.1 110<.1 1.1205 1.8511 1.9811 ... 

1n 1.00'71 1.051 e.ouut &31.1 asu ... 98 IOII.J 1105.2 0.1130 1.114.30 1.1'780 ... ... 1.- 1.178 O.OI81t ..... Ill.$ 71.98 IOIU 1106.1 0.1181 J.8346 1.1711 ... 
1 .. 1.1:13& 1.108 0.01816 1118.$ 1118.5 n.M 1013.0 1107.0 0.1401 1.8281 1.- ... - 1.1020 1.117 0.111111 180.7 IMI.7 "·" 1011.0 1107.0 0.1- 1.81711 1.101.1 -Ill 1.171 t.iN 8.01817 185.7 185.7 n.M 10311.1 1108.8 0.1171 1.8098 ··- Ul 
Ill 1-- .., .. 0.01817 151.1 251.0 71.111 10211.7 1101.1 0.1508 1.8011 1.1611 Ill 
Ill U2tl ...... 0.01611 138.1 ..... 81.93 1028.1 1110.1 1.1511 1.7930 I.M71 lll 
Ill 1.611 1.071 e.oune Hl.l Hl.l 11.91 1027.1 1111.1 0.1571 1.7141 1.9121 Ill 
Ul 1.- 1.151 0.016JO llt.l IIU 15.11 1020.1 1111.1 0.1110 1.7717 I.N77 Ul ... 1.011 I. HI O.Oie10 IOI.U 101.17 IT.tl 1015.8 IIII.J 0.11116 I.TIIIT ··- ... ... .., .. 1.840 0.01621 193.11 IN. II tt.ll 1011.1 1111.0 0.1171 1.7- l.tiZIII ... ... 1.- 1 .... 0.01621 111.11 181.49 11.10 1011.1 11".1 0.17lt 1.7621 . ..... Ul ... 1.- t.081 0.016:Q 174 .• 171.11 ti.IO 1011.8 1115.7 0.1741 1.7- I.IIM ... .. 1.105 ·-- 0.111- 166.70 166.71 ..... 1020.7 1111.1 0.17111 1.71U 1.1151 .. .. t.n1 1.sn 8.01615 157.15 157.57 17M 1011.1 1117.1 0.1811 1.-n. 1.1108 ... .. I.Ma 1.770 8.01UI 149.81 149.15 ..... 1018.1 1111.2 0.1 ... 1.7110 1.1058 ... ... lt70 6.021 8.01UI Ill ... 111.11 101.. 1017.11 1111.1 1.1- 1.7111 1.1017 ... ... .... ~-- 0.01827 136.71 136.71 103.11 1018.1 lllt.l 8.1117 1.70511 I.-a ... ... I.TU .__ 0.01111 121.11 121.11 106M IOIU 1110.8 0.1150 1- 1.,.. .... 
1 .. ,.., 1.171 0.11821 liS. II liS. II 1or.• 1011.7 II,. .. 0.1- ·- ...... ... ... IOH 1.1117 0.016» 117.17 .., .. IOUI 1112.1 1112.1 0.1017 1.6811 1.11846 ... ... I.IM ..... .... u • 111 ... 111.10 111 ... 1011.1 1111.11 0.1051 1.0752 ·-- ... ... I.Ma 1.147 1.01831 106.71 106.71 Ill .. 1010.1 lUI. I 0.1081 Ufl71 1.8761 ... ... I.NI ..... O.OIUI IOI.a 101.11 11 .. ICIOII.O 1111.1 Ulll U601 1.8710 ... ... lfll 

, __ 
1.11- 17.11 •.. 117.87 1007.8 IIIU 0.2111 1.1530 1.8871 ... ... 1-

, __ 
e.OlMI ... 71 et.OI 111.87 1006.7 ..... 1.2181 1.6451 I.M31 ... ... . ..• ..- e.oa&.W ..... - 111.87 1006.1 1127.1 1.2211 1.6381 1.8591 lM ... ··- ·- .... AS'P ..... ..... I D.§ lOOt. I 1121.1 0.2247 l.llla 1.81i60 ... - ...... I. Itt 1.01631 .... ..... ._ -.. II at 1.2271 t.oMI 1.»211 ... ... l.nt 1 .... 11.01831 n.ar n.» 127.1f 1002.1 1121.1 1.2311 I .a leo. I .II .. ... ... . .,.. 10.11 •. 01640 70.01 70.01 1 ... 11 1ooo.a IIJ0.7 0.%341 1 ..... I .Mil -... 6..210 10.61 801661 70 7e 70.81 131.11 119.7 llJlA 0.%37 • 1.8021t 1.140.0 ... ... ·- ll.ll •. 016d . ,_,. a7.7 • us .• 198.5 1112.1 0.2- I.M58 1.8366 ... - Lntl 11.16 0.016M - - 115.81 

_ .. 
llll.J ~ 1-- l.IIJT -
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continued 

Saturated Steam: Temperature Table-(Continued) 

Temp,. 
ABIJOLUT. Paaev.a 8•aa.nc VoLD11• EIITa.•Ln EIITIUIR 

J:·t: ~r.c. SaL SaL SaL SaL SaL Sac. 1'em.p. 
.F ... r. J.iqui4 £yap. Vapat Liquid EYIIp. Vapor LiQuid Evap. Vapot Fabr. 

' p "a ... •• ... .. , . ... ., ... .. ' 
1ft 5.990 12.20 0.01645 62.12 82.14 137.89 996.1 1134.0 0.2471 1.531!1 1.82911 ItO 
171 8.272 12.77 0.01648 &9.50 59.52 139.89 995.0 1134.9 0.2503 1.5751 1.8254 ITI 
174 6.&85 13.37 0.01647 &7.01 57.03 141.89 993.8 1135.7 0.2535 1.5&83 1.821& '" 171 6.869 13.911 0.01648 64.64 64.86 143.90 992.8 1136.5 0.2&86 1.5615 1.8181 "' 178 7.184 14.83 0.01850 62.39 &2.41 145.90 991.4 1137.3 0.2598 1.&547 1.8143 "' 
IH 7.510 15.29 0.01851 &0.28 &0.28 147.91 990.2 1138.1 0.2629 1.5479 1.8108 110. 
Ill 7.849 15.98 0.01652 48.22 48.24 149.92 989.0 1138.9 0.2661 1.5412 1.8073 Ill 
114 8.201 16.70 0.01653 46.28 46.30 151.92 987.8 1139.7 0.2692 1.5346 1.8038 114 
IN 8.568 17.44 0.01664 44.43 44.45 153.93 986.8 1140.5 0.2723 1.5280 1.8003 II. 
IU 8.944 18.21 0.016&8 42.67 42.69 155.94 985.3 1141.3 0.2764 1.5213 1.7967 Ill 

110 9.338 19.01 0.01857 40.99 41.01 157.95 984.1 1142.1 0.2785 1.5147 1.7932 110 
Ill 9.744 19.84 0.01658 89.38 39.40 159.95 982o8 1142.8 0.2818 1.5081 1.7897 Ill 
114 10.188 20.70 0.01659 37.84 37.86 181.98 981.5 1143.5 0.2847 1.501S 1.7862 IN 
IN 10.605 21.59 0.01861 38.38 38.40 183.97 980.3 1144.3 0.2877 1.4951 1.7828 IN 
IN 11.057 22.51 0.01862 34.9& 35.00 185.98 1179.0 1145.0 0.2908 1.488$ 1.7793 , .. 
·- 11.525 23.46 0.01883 33.65 33.87 167.911 977.8 1145.8 0.2938 1.4822 1.7760 1011 - 12.010 24.45 0.01665 82.37 12.39 170.01 978.8 1146.8 0.2969 1.4759 1.7725 101 - 12.512 25.47 0.01686 31.15 81.17 172.02 975.3 1147.3 0.2999 1.4695 1.7694 104 - 13.031 28.53 8.01667 29.911 10.01 174.03 974.1 1148.1 0.3029 1.4633 1.7662 IM - 13.MB 27.82 0.01669 28.88 28.90 178.04 972.8 1148:8 0..1059 1.4570 1.7629 1011 

lle 14.123 28.75 0.01870 27.81 27.83 178.08 9'71.5 1149.8 0.3090 1.4507 1.7597 110 
Ill 14.698 29.92 0.01872 28.81 28.83 180.01 970.3 1150.4 0.3120 1.4448 1.7566 Ill 
Ill 15.591 0.01874 25.35 25.37 183.10 968.3 1151.4 0.3165 1.4352 1.7517 Ill 
110 17.188 0.01877 23.14 23.18 188.14 965.2 1153.3 0.3239 1.4201 1.7440 110 ... 18.915 0.01881 2,1.16 21.17 183.18 98U 1155.1 0.3313 1.4049 1.7362 Ill - '211.78 0.01884 19.371 19.388 198.22 958.7 1156.0 0.3386 1.3900 1.7286 ISO 
Ul 22.80 0.01688 17.761 17.778 203.28 955.3 1158.8 0.3459 1.3751 1.7210 Ill 
140 24.97 0.01692 18.307 18.324 208.34 952.1 1180.4 0.3531 1.3607 i.7138 146 ... 27.31 0.01698 15.010 15.027 213.41 048.7 1182.1 0.3604 1.3482 1.7068 ... ... 29.82 0.01700 13.824 13.841 218.48 945.3 1163.8 0.3676 1.3320 J.6995 110 

~Ill 32.53 0.01704 12.735 12.752 223.58 042.0 1165.8 0.3747 1.3181 1.6928 Ill 
110 35.43 0.01708 11.754 11.771 228.85 938.8 1187.3 0.3817 1.3042 1.8859 110 ... 38.54 0.01713 10.861 10.878 233.74 935.3 1169.0 0.3888 1.2906 1.6794 Ill 
ITO 41.85 0.01717 10.053 10.070 238.84 931.8 1170.6 0.3958 1.2770 1.6728 ITO 
171 45.40 0.01721 9.311 9.330 243.94 928.2 1172.1 0.4027 1.2634 1.6661 171 - 49.20 0.01728 8.834 8.651 249.08 024.8 1173.7 0.4096 1.2500 1.6596 110 ... 53.25 0.01731 8.015 8.032 254.18 921.0 1175.2 0.4165 1.2388 1.6533 Ill 
110 67.55 0.01735 7.448 7.485 259.31 917.4 1178.7 0.4234 1.2237 1.6471 110 - 82.13 0.01740 8.831 6.048 264.45 913.7 1178.2 0.4302 1.2107 1.8409 Ill - 87.01 0.01745 8.454 8.471 269.60 110.1 1179.7 0.4370 1.191Mt 1.8350 100 - 72.18 0.01750 8.014 6.032 274.76 906.3 1181.1 0.4437 1.1852 1.8289 101 
lle 77.88 0.01755 5.810 6.628 279.92 902.6 IIU.5 0.4505 1.1727 1.6232 110 

Ill 83.50 0.01760 5.239 5.257 285.10 898.8 1183.9 0.4571. 1.1587 1.6158 Ill - 89.65 0.01765 4.89'7 4.915 290.29 895.0 1185.3 0.4637 1.1479 1.6118 HO ... 98.18 0.01771 4.583 4.801 295.49 801.1' 1186.8 0.4703 1.1356 1.6059 HI - 103.03 0.01776 4.292 4.310 300.89 887.1 1187.8 0.4769 1.1234 1.6003 110 ... 110.31 0.01782 4.021 4.039 305.91 883.2 1189.1 0.4835 1.1114 1.5949 ••• 
140 117.99 0.01788 8.771 3.780 311.14 819.2 1190.3 0.4900 1.0994 1.5894 140 ... 126.10 0.01793 1.539 8.557 316.38 815.1 1191.5 0.4968 1.0875 1.5841 141 ... 134.82 0.017911 1.324 3.342 321.84 871.0 1192.8 0.5030 1.0757 1.5787 110 

Ill 143.58 0.01805 1.128 1.144 328.91 866.8 1193.7 0.5094 1.0640 1.5734 Ill 
110 153.01 0.01811 2.940 2.958 332.19 882.5 1104.7 0.5159 1.0522 1.5681 110 

Ill 162.93 0.01817 2.788 2.786 337.48 858.2 1195.7 0.5223 1.0408 1.5629 ... ..,. 173.33 0.01823 2.607 2.62& 342.79 853.8 1196.8 0.5286 1.0291 1.5577 170 

ITI 184.23 0.01830 2.458 2.476 348.11 849.1~ 11'97.5 0.5350 1.0178 1.5526 171 - 195.70 0.01836 1.318 1.338 353.15 844.1 1108.1 0.5413 1.0062 1.5475 110 - 207.71 0.01843 2.180 2.207 858.80 840.4 1100.1 0.6478 0.9949 1.5425 HI - 120.29 0.01850 1.084 2.083 384.1~ 835.7 11911.0 0.5540 0.9835 !.5375 -- 233.47· 0.01857 1.9512 

, __ 
189.58 831.0 1200.8 -o.&802 0.9728 1.5325 ... - 247.26 0.01864 1..844& IA832 371.9'7 828.2 1201.1 0.5884 0.9810 1.5274 -- 161.111 0.01871 1.7445 1.7832 380.-40 821 •• 1201.8 0.5727 0.04911 1.5228 -... 278.72 0.01878 1.8508 

, __ 
385.83 816.6 1202.4 0.5780 0.8390 1.61711 ue ... 292.44 0.01886 1.5830. 1.5811 391.30 811.7 1203.0 0.5851 0.9280 1.5131 &II - 108.82 0.01894 1.4806 1.4993 396.~8 808.7 1203.6 0.5912 0.9170 1.5082 -.. 125.91 0.01902 1.4031 1.4221 402.28 801.8 1203.0 0.5971 0.9061 1.5035 -- 143.71 0.01910 1.3303 1.3404 407.80 796.5 1204.3 0.6036 8.8053 1.4988 ... ... 882.27 0.01918 1.2817 1.2809 413.35 791.2 1204.6 O.OOQ7 0.8843 1.4940 ... - 381..W 0.01928 1.1973 1.2166 418.91 785.0 1204.8 0.0150 0.8735 1.4894 -- 101.70 0.01934 1.1387 1.1&80 424.49 780.4 1204.9 0.6220 0.8628 1.4846 -- 422.61 0.01943 1.0798 1.0990. 430.11 774.9 1205.0 0.8281 0.8518 1.4799 ... ... 444.35 0.0195 1.0256 1.0451 435.74 789.3 1205.0 0.8342 0.8410 1.4752 ... ... 486.97 0.0198 0.9745 0.9941 441.42 763.& 1205.0 0.6403 0.8303 1.4708 ... - 490.43 0.0197 0.9262 0.9459 447.10 757.8 1204.9 0.6463 0.8195 1.4658 -... IIUO 0.0198 0.8808 0.9008 452.84 751.9 1204.7 0.8524 0.8088 1.4612 .,. 

a~ 6311.90 0.01911 0.8379 0.8578 458.59 745.1 1204.6 0.8585 0.7980 I.U65 01 
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TABLE XXV 
continued 

Saturated Steam• Temperature Table-{Cancluded) 

B.....c'VOI.II'd - -r-., Ala- ... lid. .... ... .... .... T-Il ....... U../ ... 1• Liq ... Enp. v- Liqaid ..... v- Liqaid Enp. "- ....... 
• • .. .... . . .. . ..... .. • •• .. ' .. 11811.11 11.11200 11.71112 11.8171 464.17 739.1 121M.I ··- 0.7117a US II -... 601.21 11.0201 11.7>86 11.77 .. UO.II 733.6 1203.1 U.6706 11.7786 U471 ... - 821. .. 0.0202 o.72te 0.7421 476.01 727.1 1203.1 11.6787 11.7658 1.4425 -IN 6.'>0.511 0.0201 U.6171 11.70" Ul.llll 720.1 1202.7 11.6127 11.75511 U377 -.. -·· 0.021M ··- 0.67tl .. 7.80 nu 1202.0 0.611111 11.7442 l . .aao -.. 711.10 11.0206 41.8230 0.8436 493.1 707.6 12111.1 D.eNI D.7334 U283 -••• 744.66 11.0207 0.$932 0.8139 4011.1 700.6 1200.4 11.70011 0.7226 U234 ... ... 777.116 0.02111 0.5651 0.6861 606.8 693.6 11011.4 D.707D 11.7116 UIIMI ... - 112.<18 11.02011 0.5382 0.5!>91 611.1 1186.6 ~~~··· 11.7131 0.7007 U139 -... IU.J7 11.0210 0.5121 0.6331 618.0 678.1 1187.1 11.7181 0.68118 UOIIII -.. A5.20 0.0211 11.4116 0.50111 524.1 IITI.I 1186.1 0.7251 O.IITII uod .. ... 821.46 0.0211 0.4664 0.4867 630.4 -·· IIDU 0.7114 8.8671 I.ION ... ... eoz.IMI 0.0214 0.4431 11.4647 636.6 656.7 11111.1 0.7376 o . .- 1.31144 ... ... 1001.6 0.0216 0.4222 0.4431 642.1 ..... 1111.8 0.7- OMSII 1.188J ... 

, .. 1046.6 0.0211 0.4021 11.4239 114t.l 640.1 1110.1 11.7411 11.6347 1.1143 -, ... 1018.1 0.0211 0.1830 o ..... 655.7 632.6 1111.1 11.7551 0.62H 1.17111 Ill 
1111 1112.4 0.0221 0.3648 D.S869 &62.1 624.1 1186.1 11.7622 11.6120 1.1741 ... 
1111 1171.1 0.0222 0.3471 0.36tlt 668.1 615.4 1184.1 0.7684 ··- 1-- Ill 
IMI 1226.7 0.02at 0.3306 11.2621 576.4 606.6 1181.1 0.7717 o.- 1.1627 -I nt 1176.7 0.0226 0.1141 0.1361 581.1 691.4 1111.1 0.7110 11.5774 1.35114 "' 1111 11:16.1 0.0221 11.2989 11.1217 -·· 688.1 1177.0 11.7871 11.56511 1.1628 -1111 lll78.1 0.0230 0.2840 0.1010 5115.7 578.6 1114.1 0.1836 0.5538 1.1474 -, ... 1411.1 0.0231 0.26011 11.2931 1102.1 561.1 1171.4 0.8000 11.5411 1.1411 -1111 1486.6 0.8234 D.l1611 0.27111 608.7 668.7 1168.4 11.11066 0.5291 1.1161 -,_ 

11141.1 11.0236 0.2431 8.2611 611.1 1148.4 1165.1 0.1110 D.SI71 1.1305 -, ... 10101.1 D.023t 0.2301 11.2541 624.1 Sll7 .7 1161.8 11.1186 0.!050 1.1- -1111 1861.. 0.02U 0.2116 0.2426 631.6 526.1 1151.1 11.8261 0.49ta 1.1111 ... 
I ell 1713.4 0.0244 0.2068 0.2311 ..... 115.1 1154.1 0.1130 0.4716 UIZS ... , ... 1787.8 0.8247 0.1965 0.2202 ..... 601.7 1150.1 O.IHII 0.4866 1.1061 -, .. lest .• 0.0250 0.1846 0.2016 654.1 . .... 1146.1 O.MIIT 0.4511 1 ..... ... 
, ... 1111.1 0.0251 0.1140 O.ION 1162.1 U8.1 1141.0 0.1517 0.43M 1.2931 ... ... ~--· 0.0256 0.1618 0.1- 110.t 415.6 1116.1 0.860t 0.4ZSI 1.1861 ... ... 1010.1 ··- D.l51t 0.11 .. 11!.7 462.0 1130.7 0.11681 O.tliO 1.1111 -- ...... 0.8264 0.1441 0.1101 687.1 417.8 1124.1 8.8768 I.INI 1.1717 -- --· 0.0261 0.1341 0.1111 eti.O lft.f 1118.7 0.111131 ·-- UMI -- nll.t 0.0271 0.1256 0.1621 706.1 407.0 1112.1 o ..... O.J651 1.26411 ... - 1361.1 0.0271 0.1187 0.1446 714.4 ..... 1104.1 O.Bitl 0.1488 1.1411 -... IMB.O 0.0211 O.IOit 0.1881 724.1 172.1 1ote.e 0.111174 0.1101 I .Dill -- 1612.t 0.0290 0.00111 0.1281 , .... 151.1 1087.8 0.111111 0.1117 I.DII -"' 1811.1 O.Ottf ··- 0.1101 741.1 112.1 laf8.1 0.1151 e.ftlll I .Jill -- 1108.4 0.0106 0.0810 0.1111 757.1 110.0 1087.1 0.1351 0.1710 1.2a7tl -- tiiOO.t 0.0311 0.0716 0.1031 710.1 114.6 1054.8 O.MSt O.lt86 1.1144 -- tBti.O 8.0321 0.0617 O.Otlt6 714.1 154.1 1031.1 O.tl11 0.2117 1.1711 "" - -.7 ...... 11.0611 0.8868 101.1 118.1 1020.4 0.1110 0.111117 1.11117 -- -I ··- 0.0111 0.0768 121.1 171.7 -· 0.- 0.1481 1.1- -- 1111.1 ...... 0.016J 

~~-- IITO.I n.a 147.1 1.0306 0.11161 1-- -...... ..... 0.0641 • l.ostl OlG.I • 110.1 1- • ·- ...... 
·~---
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TABLE XXV 
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Saturated Steam: Pressure Table 

SP&cJnc Voa.v~~:a EIITILtt.Ln' ~NTIU•I"''' 
Abo."'- Temp. SaL &L SaL SaL :C.t. SaL Abo. p..., 
Lb./Bq.la. l'ah.r. Liquid. E•ap. Vapor Liquid E•ap. Vapor l•qui•l E••P. Vapor Lb./Sq. I 

p • ., ... .. b, b,. ba .. ... .. p ··- 32.00 0.01602 3305.7 3305.7 0 1075.1 1075.1 0 2.1865 2.1865 0.0881 
•. 111 40.69 0.01602 2383.7 2383.7 8.74 1070.2 1078.9 0.0176 2.1388 2.1564 0121 
e.tM 59.31 0.01603 1235.8 123fi.8 27.38 1059.5 1086.9 0.0542 2.0414 2.0956 euo ··- 79.58 0.01607 641.71 641.73 47.60 1048.0 1095.8 0.0924 1.9434 2.03.';8 uoo 

I 101.76 0.01614 333.77 333.79 69.72 1035.5 110.'i.2 0.1326 1.8443 1.97G9 1 • 162.25 0.01641 73.584 73.600 130.13 1000.7 1130.8 0.2347 1.6090 l.S437 I 
le 193.21 0.01659 38.445 38.462 161.17 982.1 1143.3 0.2834 1.5042 1.7876 10 

l&.IH 112.00 0.01672 26.811 26.828 180.D7 970.3 1150.4 0.3120 1.4446 1.7566 lt.Stl .. 213.03 0.01672 26.303 26.320 181.11 969.6 1150.7 0.3135 1.4413 l.7S48 II 

• 227.98 0.01683 20.093 20.110 198.16 959.9 1156.1 0.3356 1.39.;9 1.7315 to 
10 250.34 0.01700 13.746 13.763 218.8.1 945.2 1164.0 0.3680 1.3312 1.6992 10 
40 267.24 0.01715 10.489 10.506 ~;,6.02 933.7 1169.7 0.3919 1.2844 1.6763 40 .. 281.01 0.01727 8.50j 8.522 2.';0.09 923.9 1174.0 0.4l10 1.2473 1.6583 10 .. 292.71 0.01738 7.162 7.179 262.10 915.4 ltn.a 0.4271 1.2166 1.6437 10 
u 302.92 0.01748 6.193 6.210 272.61 907.9 1180.5 0.4409 1.1905 l.f.JI4 ?0 
H 312.03 0.01757 5.458 5.476 282.02 901.1 Jl83.1 0.4532 1.1677 1.6209 •• .. 320.27 0.01768 4.880 4.898 290.57 894.8 1185.4 0.4641 1.1472 1.6113 •• ... ' 127.83 0.01774 4.415 4.433 29!.43 8~,.9 1187.3 0.4741 1.1287 1.6028 100 
Ill 334.79 0.01782 4.032 4.050 305.69 883.3 1189.0 0.4832 1.1118 1.5950 • 110 
lM 341.26 0.01789 3.710 3.728 312.46 878.1 1190.6 0.4916 1.0963 1.5879 120 
110 347.31 0.01796 3.437 3.455 318.81 873.2 1192.0 0.4995 1.0820 1.5815 110 
140 353.03 0.01803 3.202 3.220 324.83 86~.5 1193.3 0.5069 Ul<l86 1.5755 140 ... 358.43 0.01809 2.998 3.016 330.53 863.9 1194.4 0.5138 1.0560 1.5698 100 
IM 363.55 0.01815 2.816 2.834 335.95 8!1&.6 1195.5 0.5204 1.0442 1.5646 110 
ne 368.42 0.01821 2.656 2.674 341.11 855.2 1196.3 0.5266 1.0327 1.5593 110 
IM 373.08 0.01827 2.514 2.532 348.07 &>I. I 1197.2 0.5325 1.0220 1.5545 180 
IN 317.55 0.01833 2.386 2.404 350.83 847.2 1198.0 0.5382 1.0119 1.5501 uo - 381.82 0.01839 2.270 2.288 355.40 843.3 1198.7 0.5436 1.0021 1.5457 too 
110 385.93 0.01844 2.165 2.183 359.80 839.6 1199.4 0.5488 0.9929 1.5417 110 
no 389.89 0.01850 2.067 2.086 364.05 835.8 1199.9 0.5538 0.9838 1.5376 ... ... 393.70 0.01855 1.9803 1.9989 368.16 8.12.2 1200.4 0.5585 0.9752 1.5337 I :SO ... 397.40 0.01860 1.8990 1.9176 372.16 828.7 1200.9 0.5632 0.9669 1.5301 140 
tM 400.97 0.01866 1.8244 1.8431 376.04 825.4 1201.4 0.5677 0.9590 1.5267 too ... 404.43 0.01870 1.7555 1.7742 379.78 822.0 1201.8 0.5720 0.9513 1.5233 t60 .,. 407.79 0.01875 1.6913 1.7101 383.43 818.8 1202.2 0.5761 0.9439 1.5208 ITO - 411.06 0.01880 1.6316 1.6504 386.99 815.5 1202.5 0.5802 0.9365 1.5167 180 
toe 414.24 0.01885 1.5758 1.5947 390.47 812.4 1202.9 0.5841 0.9296 1.5137 no 
100 417.33 0.01890 1.5237 1.5426 393.85 809.3 1203.2 0.5879 0.9228 1.5107 100 ... t31.71 0.01912 1.3064 1.3255 to9.70 794.7 1204.f 0.6057 0.8915 1.4972 IM - -144.58 .0193 1.1416 1.1809 424.02 180.9 1204.9 0.8215 0.8635 1.4850 -... 456.27 0.0195 1.0123 1.0318 437.18 767.8 1205.0 0.6357 0.8382 1.4739 '"" - 467.00. 0.01'¥1 0.9017 0.9274 449.40 755.5- 1204.9 0.6488 0.8153 1.4641 100 ... 476.94 0.0199 0.8217 0.8416 460.&1 743.6 1204.4 0.6609 0.7939 1.4548 150 - 486.21 0.0201 0.7494 0.769$ 471.59 732.0 1~03.8 0.6721 0.7739 1.4460 ... ... 494.90 0.0203 0.6'!79 0.7082 481.73 721.0 1202.7 0.6828 0.7553 1.4379 ... 
Toe 503.09 0.0205 0.6347 0.6552 491.49 710.1 1201.6 0.6925 0.7376 1.4301 , .. 
'"" 510.83 0.0207 0.58!14 0.6091 500.8 699.4 1200.2 0.7019 0.7206 1.4225 '"" - 518.20 0.0209 0.5476 0.5685 509.? 689.1 1191).8 0.710J 0.7047 1.415.5 100 ... 525.23 0.0210 0.5116 0.5326 518.3 678.9 1197.2 0.7194 0.6893 1.4087 ••• - 531.94 0.0212 0.4794 O.i006 528.8 669.0 1195.6 0.7276 0.6746 1.4022 100 ... 538.38 ·0.02" 0.4503 O.t717 634.6 659.2 1193.8 0.7355 0.660.> 1.3960 110 

1000 544.58 0.0216 0.4240 0.4458 542.4 649.5 1191.9 0.7431 0.6468 1.3899 1000 
1000 550.52 0.0218 0.4001 0.4219 550.0 640.0 1190.0 0.7504 0.6335 1.3839 1050 
uoe 556.28 0.0219 0.3783 0.4002 557.4 630.4 1187.8 0.7575- 0.6205 1.3780 1100 
llM 561.81 0.0221 0.3583 0.3804 564.6 621.0 118.,.8 0.7644 0.6079 1.3723 1150 
uoo 567.19 0.0223 0.3397 0.3620 571.7 611.5 1183.2 0.7712 0.5955 1.3667 .... 
uso 572.39 0.0225 0.3228 0.3453 578.8 602.2 1180.8 0.7777 0.5835 1.3612 1260 
1100 577.43 0.0227 0.3067 0.3294 585.4 592.9 117ij.3 0.7840 0.5717 1.3557 1SOO .... 682.32 0.8229 0.2918 0.3147 592.1 583.7 1175.8 0.7902 0.5602 1.3504 UIHI 
1- 687.07 0.0231 0.2780 0.3011 598.6 574.6 1173.2 0.7963 0.5489 1.3452 1400 
liM 691.70 0.0233 0.2652 0.2885 &<MO 565.5 1170.5 0.8022 0.5379 1.3401 11M 

1100 598.20 0.0235 0.2530 0.2765 611.4 556.3 1167.7 0.8081 0.5289 1.3350 1100 
11M 600.59 0.0237 0.2416 0.2651 fU7.7 547.1 1164.8 0.8138 0.5160 1.3298 UIHI 
1- 604.87 0.0239 0 2309 0.254, f\23.9 538.0 1161.9 0.8195 0.5054 1.3249 uoo 
11M 609.05 0.0241 02207 0.24411 030.0 528.8 1158.8 0.8250 0.4948 . 1.3198 """ 1108 613.12 0.0243 0.2111 0.2354 6-16.1 519.6 1155.7 0.8304 0.4843 1.3147 lTOO 
1110 617.11 0.0245 0.2020 0.2265 642.1 510.4 1152.5 0.8359 0.4740 1.3099 1180 
1100 821.00 0.0247 0.1933 0.2180 64 •. 0 501.3 1149.3 0.8412 0.4639 1.3051 11100 .... 624.82 0.0249 0.18SO 0.2099 8S3.9 492.0 1145.9 0.8465 0.4537 1.3002 11M 
1100· 828.55 0.0252 0.1770 0.2022 6'io9.9 482.5 1142.4 0.8517 0.4434 1.2951 1!100 
1- 032.20 0.0254 0.1695 0.1949 665.8 473.0 1138.8 0.8569 0.4332 1.2901 Ull - 635.78 0.0257 0.1622 0.1879 671.7 463.5 1135.2 0.8620 0.4231 1.2851 1000 
1100 642.73 0.02fl2 0.1486 0.1748 8'!3.f 444.2 1127.6 0.8722 0.4029 1.2751 t100 
noe 649.42 0.0267 0 13::.9 0.162fi 695.0 424.4 1119.4 0.8823 0.3826 1.2649 ISOO 
tSOO 65587 00274 0.1240 0.1:)14 706.7 404.3 1111.0 0.8923 0.1624 1.2547 1300 - 662.09 00280 0 1130 01410 718.5 3g2.9 1101.4 0.9025 0.3413 1.2438 uoo .... 668.10 002fl7 0.10:!6 0.1313 730.7 360.3 1091.0 0.9127 0.3195 1.2322 tooo ·-· 673.91 0.0295 0.0924 01219 743.1 337.0 IO"(U 0.92'32 0.2973 1.2205 1600 ., .. 679.54 00305 0.0818 O.llTI 756.1 312.2 1068.3 0.9342 0.2740 1.20'12 1700 - 684.98 0.0316 0.0716 01032 770.0 284.8 1054.6 0.9458 0.2486 1.1944 taoo 
HOG 600.28 0.0329 0.0612 00941 785.2 252.9 101R.I 0.9.SR6 0.2199 1.1785 I toO 
1000 695.37 00348 00501 00i49 • 802.6 216 7 1019.3 0.9'131 0.1878 1.1607 1000 
1100 700.29 00172 003110 0 0752 " 824.6 11i9.4 . 994.0 0.9916 0.1460 1.1376 1100 
1100 705.04 0.0443 0.01~ 00.)96 871.3 75.3 948.8 1.0311 0.0647 1.0958 1100 ...... 705.34 00541 0 00541 910.3 0 910.3 1.0645 0 1.0645 ...... 

•Critu•J pn.UI'e 
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Supertleated Steam 
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t~i~~i!: Sat. Bat. TEIIPSa.ATUilii-DEoa&r:a FA&IlElfBEI1' • • 

-~---~-~~---~---~~ 
1 s: oo161 333.70 :~2'1 ':~/: ':?.22~ 2!:l~ 2~~i·~ a:m ag~i~; ·:~~: ~:o-z: e~~~~ 7~2: 8:!i.: -:~92~ 'O:W 
~~~~==~~====~===== 

Sb 37.75 87.75 137.75 187.75 237.75 287.75 337.75 t37.75 537.75 637.75 737.75 837.75 137.75 1037.75 
I v 00164 73.600 78.17 84.2t 90.21 96.26 102.19 108.23 11f.16 126.11 138.05 1<9.99 161.91 173.83 185.80 197.71 

116
2.2

5
' ~ A~~:i!; :~::if lWi~ ~~~M :w,; ~~~:,; :~::~ ~~ti'~ ~~Jl:2~ ~~g:s: g8JJ ~~~:i: ~~:f;~ ~~U1: ~~:~ ~~:tJ 

Bb 
10 • 0.0166 

(IUUI) b 161.17 
I 0.2834 

Sb 
...... • 00187 

(212.00) b 180 07 
I 0,3120 

Sb 

88.062 
1143.3 
1.7878 

28.828 
11504 
1.7.168 

II v 0.0167 26.320 
(213.03) b 181.11 11S0.7 

I 0.3135 1.7648 

Bb 
10 • 00168 20.110 

(227.98) b 196.18 11M.I 
I 0.3358 1.7316 

Sb 
II v 0 0169 16.321 

(200.07) b 208.41 1160 .• 
1 o.a.;u 1.7137 

Bb 
10 • 0.0170 13.763 

1260.114) b 218.83 1164.0 
I 0.3till0 1.6993 

Bh 
•• "00171 1190T 

(25Jl.28) b 227 92 1167.0 
I 0.3807 1.6868 

6b 
t8 • 0.0112 10.&041 

(287.2t) b 236.02 1169.7 
I 0.3918 1.6183 

Sb 
.. • 0.017! 9.t08 

(27U5) b 243.38 1172.0 
I 0.0019 1.6668 

Bb 
.. • 0 0173 8.521 

(281.01) b 250 09 1174 0 
1 O.tllO 1.6~ 

Bb 
.. • 0 0173 7.791 

(187.07) ~ 2.'>fi >O 11751 
I O.tii)J 1.6501 

Bb 
.. • ft01'7t f.t79 

(1112.71) ~ 26210 1177.5 
I 0.4271 1.6437 

6b 
11 • o otTt e.ftst 

(1117.11) b :1<>7 SJ 117V I 
a O.Ut2 1.637' 

Bb 
" ... 001?$ 8.210 

(lOW) ~ ~'i~ L~i: 
8b 

.,. • 0 0175 58:!0 
()07.60) • 277 ... 1181. 

• o ••a 1.624:10 

6.79 S6.79 106.79 156.79 206.79 256.79 806.79 t06.79 606.79 e06.79 706.78 806.79 906.79 1006.79 
38.88 tl.98 ... 98 t8.02 51.01 54.04 57.02 63.01 68.99 70.96 80.92 86.89 92.88 98.85 

1146.7 1170.2 1192.8 1216.0 1239.3 1262.5 1285.8 1333.3 1381.0 lt30.6 lt80.5 1531.2 1582.8 1635.2 
1.7~:18 1.8271 1.8.179 1.8875 1.91.14 1.9410 1.9665 2.0135 2.0570 2.0975 2.1356 2.1710 2.2058 2.238t 

88.00 88.00 138.00 188.00 238.00 288.00 388.00 488.00 688.00 688.00 788.00 888.00 988.00 
28... 30 . .12 32.61 3t.65 36.73 38.76 42.83 t6.91 50.97 55,03 59.09 63.19 67.25 

1169.2 1192.0 1215.t 1238.9 1262.1 1285.t 1333.0 138u tt30.5 1480.t 1531.1 1582.7 1635.1 
1.7838 1.81t8 1.8t06 1.8727 1.8989 1.9238 1.9709 2.0106 2.05.11 2.0932 2.1292 2.1634 1.1960 

36.97 86.97 136.97 186.97 236.97 286.97 386.97 486.97 686.97 086.97 786.97 888.97 086.97 
27.86 29.90 31.94 33.95 3.1.98 37.97 tL98 t5.97 t9.95 53.93 57.91 61.91 65.89 

1169.2 1192.0 1215.4 1238.9 1262.1 1285 .• 1333.0 1381.4 lt30.5 lt80.t 1531.1 1582.7 1635.1 
1.7818 1.81:18 1.8t24 1.8705 1.8967 1.9218 1.9687 2.0123 2.0529 2.0910 2.1270 2.16U 2.1~38 

22.04 72.04 122.04 172.04 222.04 !72.04 872.04 472.04 &72.04 672.04 772.04 872.04 t72.0f 
20.81 22.38 23.91 25.43 26.95 28.t5 3U6 3t.t8 37... 00.03 t3.U t6.t3 tU1 

1168.0 1191.1 12tt.8 t238.t 1261.6 1285.0 1332.7 1381.2 tt3o.a tt80.2 153t.O 1582.8 1635.1 
1.7t85 1.7799 1.8101 1.8364 1.8606 1.8896 1.9368 1.9805 2.0211 2.0592 2.0952 2.1294 2.1620 

9.93 59.93 109.93 159.93 209.93 259.93 859:93 ts9.93 &59.93 659.93 759.93 859.93 959.93 
16.68 17.8t 19.08 20.30 21.53 22.73 25.15 27.55 29.9. 32.33 34.73 37.14 39.51 

1166.8 1190.2 1214.1 1237.9 1261.1 12114.8 1332.4 1381.0 lt30.1 lt80.0 1530.8 1582.5 1635.0 
1.7221 1.7570 1.7876 1.8150 1.8022 1.8673 1.9106 1.9.184 1.9900 2.037.1 2.0732 2.1074 2.1000 

t9.88 99.86 lt9.66 199.88 209.60 109.86 &49.88 509.66 et9.88 749.66 849.66 949.86 
14.82 15.87 16.88 17.91 18.92 20.94 22.94 2t.94 26.93 28.93 30.90 32.93 

1189.2 1213.4 1237.4 1260.8 1280.2 1332.1 1380.8 lt29.9 lt79.9 1530.8 1582.4 1634.8 
1.7335 1.7643 1.7930 1.8192 1 ..... 1.8918 1.9357 1.9763 2.0145 2.0501 2.0648 ,ll.ll76 

40.72 90.72 100.72 190.72 200.71 M0.72 .. 0.72 M0.72 040.7! 700.72 040.72 940.72 
12.66 13.57 IU5 15.33 16.20 17.94 19.68 21.38 23.08 20.79 26.52 28.22 

1188.2 1212.7 1236.9 1260.1 1283.8 1331.8 1380.6 lt29.8 1479.8 1530.7 1582.3 1634.8 
1.7156 1.7068 1.7758 1.8020 1.8274 1.8750 1.8189 1.9>96 1.9978 2.0339 2.0681 2.1007 

82.78 82.76 132.78 182.76 232.78 332.78 432.78 532.78 832.76 732.78 832.78 932.78 
11.04 11.80 12.62 13.00 14.16 15.68 17.18 18.69 20.18 21.68 23.20 24.69 

1187.1 1211.9 1236.4 1259.8 1283 .• 1331.6 1380.4 lt29.6 lt79.8 1530.8 1582.2 1634.8 
1.6997 1.7318 1.7606 1.7863 1.8123 1.8600 l.ooto 1.9447 1.9829 2.0191 2.0.>33 2.0860 

!5.55 75.55 125.55 175.55 225.55 325.55 425.55 625.55 825.55 725.55 825.55 925.55 
0.78S 10.50 11.20 11.80' 12.57 13.93 15.27 16.60 17.94 19.27 20.62 21.95 

1185.9 1211.1 1235.8 121i9.1 1283.0 1331.3 1380.1 lt29.t U79.t 1530.5 1582.1 163 •. 7 
1.6854 1.7175 1.1071 1.7734 1.79!10 1.8068 1.8908 1.9315 1.9697 2.0058 2.0001 2.0728 

18.99 68.99 118 99 168.99 118.99 318.99 418.99 618.99 018.99 718.99 818.99 918.99 
8.777 9 . .t30 10.06 10.69 11.30 12.53 13.10 lt.93 16.1t 17.3t 18.55 19.75 

1184.8 1210.3 1235.2 1258.8 1282.8 1331.0 1379.9 U29.3 1079.3 1530.t 1582.0 1634.8 
1.6720 1.7051 1.7348 1.7611 1.7870 1.8348 1.8700 1.8198 1.9580 1.8942 2.0284 2.0611 

12.93 62.93 112.93 162.93 212.93 312.93 412.93 512.93,812.93 712.93 812.93 912.93 
7.91i0 8.553 9.130 9.703 10.26 11.38 12.t8 13.57 14.67 15.76 16.86 17.95 

1183.2 1209.4 1234.6 1258.2 1282.2 1330.7 1379.7 U29.1 lt79.2 1530 3 1581.9 1634.5 
1.6604 1.6938 1.7200 1.7507 1.7764 1.82 .. 1.8685 1.9093 1.9075 1.9837 2.D179 2.0512 

7.29 57.29 107.29 157.29 207.29 307.29 007.29 &07.29 607.29 707.29 607.29 907.29 

a!l.~~ .~~~~ .~J~~ ~~sW .~s~~= ~~~: ~~~s~ tl~s~ .!~9~ .~o~ ~~~i~ tlli~: 
1.6494 1.6834 1.7)39 1.7007 1.7665 1.8106 1.11088 1.8996 1.9378 1.9741 2.0083 2.0010 

t.03 52.03 102.03 152.03 202.03 102.03 002.01 602.03 802.03 702.03 802.03 
8674 7.202 7.696 8.187 8.665 9.616 10.55 11.48 12.40 13.33 14.26 

ll80.t. 1207.8 1233.6 1257.1 1281.t 1330.1 1379.3 1428.8 U78.SJ 1530.1 1581.7 
I.63V1 1.6738 1.7007 1.7310 1.7575 1.8057 1.8500 1.8909 1.9291 1.9654 1.9996 

07.08 '97.08 lt7.08 197.08 :197.08 397.08 497.08 697.08 697.08 797.08 
6 671 7.132 7.592 8.038 8.920 9.711 10.65 11.51 12.37 13.24 

1206.7 1232 8 1256.7 1281.0 1329.8 1379.0 1428.8 1478.7 1530.0 1581.6 
1.6tit7 1.6960 1.7230 1.7t90 1.7970 1.8016 1.8826 1.9208 l.tli72 1.991t 

1102.03 
15.19 

1634.4 
2.1132a 

897.08 
14.10 

1634.1 
2.0201 

U.OO 92 tO 10!.00 19!.00 :192.00 192.00 092.00 69!.00 692.00 792.00 892.00 
6.210 fi &It 7.078 7 492 8.318 9.133 9.938 10.74 ll.M 12.36 Ja.J6 

1205.8 1232.2 1256.! 1280.0 1329.0 1378.8 1428.4 1478.8 1529.8 1581.5 t6J4.2 
1.6.563 1.68i8 1.71b0 1.7411 1.7896 1.8331 1.8749 1.9132 I.H9S 1.9837 2.0!€..& 

:o;h • eut~rheat. d~~r. F. h ~ enthalpy, B.t.u. per lb. 
¥ • ·~•lie vol11n.., <11. ft. I*' lb. • - entropy, B.t.u. I*' deg. F. per lb. 
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Abo. Pre.. 

TABLE XXV 
contir:ued 

Superheated Stearn-(Continued) 

Lb./Sq. Ia. Sat. Sat. TtvPKRAT01l.-DEo•.:a F.,BRt:lfRKIT 
(SaL Temp.) Water St.eam a.o• 110• aao• .oo• tao• •••• eoo• eoo• too.. eoo• en• tooo• uoa• tsoo• 

Sb 27.97 47.97 67.97 87.97 107.97 137.97 187.97 287.97 387.97 f87.97 597.97 6~7.97 787.97 897 97 
10 "0.0176 5.478 5.720 5.889 6.055 6.217 6.384 R.623 7.015 7.793 8.558 9.313 10.07 10.92 11.58 12 33 

(312.031 b 282.02 118.1.1 1200.0 1211.0 1221.2 1231.5 1240.3 1255.7 1280.2 1329.3 1378.5 1429.2 1478.4 1529.7 15~1 4 1634.1 
I 0.4532 ·1.6209 1.6424 1.656Q 1.6683 1.6804 1.6905 1.7077 1.7339 1.7825 1.8268 1.8679 I 9062 1.9426 1.9768 2.009$ 

.Sb 23.75 43.75 63.75 63.75 103.75 133.75 183.75 283.7.~ 383.75 483.75 583.75 683.75 783.75 883.75 
U "0.0178 5.169 5.368 6.528 5.R86 5.839 5.995 6.226 6.594 7.329 8.050 8.762 9.472 10.18 10990 11.61 

(310.251 b 286.40 1184.3 1198.5 1210.0 1220.5 1230.7 1239.7 1255.1 1279.7 1329.0 13f8.3 142~.0 1478.2 1529.6 1581.3 1634.0 
I 0.4587 1.6159 1.6339 1.6481 1.6608 1.6728 1.6831 1.7003 1.7266 t.7754 1.8198 1.8609 1.8992 1.9357 1.9699 2.0026 

Bb 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 
10 " 0.0177 4.898 5.055 5.208 5.357 5.504 5.653 5 .. 869 6.220 6.916 7.599 8,272 8.943 9.626 10.29 10.96 

(320.271 b 290.57 ll86.4 1197.3 1209.0 U19.8 1230.0 1239.1 1254.5 1279.3 132U 1378.1 1427 9 1478.1 1529.5 1581.2 1634.0 
I 0.4641 1.6113 1.6264 1.6406 1.6538 1.6658 1.6763 1.6935 1.7200 1.7689 1.8134 1.8646 1.8929 1.9294 1.9636 1.9964 

Bb 15.87 35.87 55.87 75.87 95.87 125.87 175.87 275.87 375.87 475.87 375.87 675.87 775.87 875.87 
u .. 0.0177 4.653 4.773 4.921 5.063 5.205 5.346 5.552 5.886 6.547 7.195 7.834 8.481 9.117 9.751 10.38 

(32U31 b 294.58 1166.4 1196.0 1208.0 1219.0 1229.3 1231.6 1254.0 1218.9 132U 1377 .• 1421.7 1478.0 1529.4 1581.1 1633.9 
I 0.4692 1.ti070 1.6191 1.6339 1.6472 1.6593 1.6700 1.6872 1.7138 1.7621 1.8073 1.8486 1.8869 1.9234 1.9576 1.9904 

Sb 12.17 32.17 52.17 72.17 92.17 122.17 172.17 272.17 372.17 472.17 572.17 672.17 772.17 872.17 
100 " 0.0177 4.433 •4.520 4.663 4.801 4.936 5.070 5.266 5.589 6.217 6.836 7.448 8.055 8.659 9.262 9.862 

(327.83) b 298.43 1187.3 1194.9 1207.9 1218.3 1228.4 1238.8 1253.7 1278.8 1327.9 1377.5 1427.5 1478.0 1529.2 1581.0 1633.7 
• 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 48.62 68.62 88.82 118.62 168.62 268.62 368.R2 468.62 568.62 668.62 768.62 868.62 
101 .. 0.0178 4.232 4.292 4.429 4.562 4.691 4.820 5.007 5.316 5.916 8.507 7.090 7.670 8.245 8.819 9.391 

1331.381 b 302.13 1188.2 1193.5 1205.9 1217.2 1227.8 1237.5 1252.9 1278.0 1327.8 1377.4 1427.3 1477.7 1529.2 1580.9 1633.7 
I 0.4787 1.6988 1.ti055. 1.6208 1.6344 1.6468 1.6580 1.6752 1.7020 1.7511 1.79ti0 1,8372 1.R757 1.9122 1.9464 1.9791 

Sb 5.21 25.21 45.21 65.21 86.21 115.21 165.21 265.21 365.21 465.21 585.21 66.;.21 765.21 865.21 
110 v 0.0178 4.050 4.084 4.217 4.345 4.469 4.592 4.773 5.069 5.643 6.208' 6.765 7.319 7.869 8.417 8.963 

!334.79) b 305.69 1.89.0 1192.2 1204.9 1216.4 1228.9 1236.9. 1252.4 1277.5 1327.4 1377.1 1427.1 1477.5 1529.1 1580.8 1633.6 
I 0.4832 1.5950 1.5990 1,6147 1.6286 1.8410 1.6525 1.6698 1.6968 1.7460 1.7908 1.8321 1.8708 1.9072 1.9414 1.9742 

Sh 
Ill .. 0.0179 3.882 

(238.081 b 309.13 1189.8 
I 0.4875 1.6916 

Sb 
~ uo " 0.0179 8.728 
(341.281 b 812.48 1190.8 

I 0.4918 1.5879 

Bb 
Ul • 0.0179 .1.688 

(344M) b 315.69 1191.3 
I 0.4956 1.5648 

Sb 
110 " 0.0180 1.455 

(347.31) b 818.81 1192.0 
• 0.4995 1.5815 

Sb 
Ill .. 0.0180 1.333 

(350.21) b 321.'38 1192.7 
I 0.5032 1.6784 

Sb 
uo " 0.0180 3.220 

(353.031 b 324.83 1193.3 
I 0.5069 1.6755 

Sb 
Ul . , 0.0181 1.114 

(355.78) b 327.71 1193.9 
I 0.6104 1.6728 

Sb 
110 " 0.0181 3.018 

(358.43) b 330.53 1194.4 
I 0.6138 1.5698 

Sb 
Ill " 0.0181 2.021 

(361.021 b 333.27 1195.0 
I 0.6172 1.6871 

Bb 
110 " 0.0182 2.834 

(383.55) b 335.95 1195.6 
I 0.5204 1.5648 

I 
21.92 
4.022 

1203.8 
U088 

41.92 81.92 81.92 111.92 161.92 261.92 361.92 461.92 561.92 661.92.781.92 861.92 
4.146 4.268 4.384 4.558 4.843 5.393 5.935 6.469 8.999 7.525 8.049 8.572 

1215.6 1228.2 1236.3 1251.9 1277.1 1327.1 1378.9 1427.0 lf77.4 1528.9 •. ~.7 1633.6 
1.6230 1.6355 1.6471 I 6645 1.6915 1.7410 1.7869 1.8273 1.8658 1.9023 1.9368 1.9695 

18.74 38 74 58 74 78.74 108 74 158.74 258.74 358.74 458.74 558.74 658.74 758.74 8.~8.74 
3.!45 U63 4 079 4.194 4.361 4 635 5.185 5.686 8.197 8.705 7.210 7.713 P.215 

1102.7 1214 7 1225.4 1235.7 1251.4 1276.7 1326.8 1376.7 lf26.8 1477.2 1528.8 1580.6 1633.5 
1.6028 1.6173 1.6299 I 6417 1.6592 16863 1.7359 1.7€09 l.ti223 1.8608 1.8974 1.9317 1.9646 

15.66 35.66 55.68 7&66 105.66 155 66 255.68 355.86 455.66 555.66 655.66 755.66 355.88 
3.6@0 3.798 3 908 • 019 ... 181 4.445 4.954 5.454 5.947 6.435 8.920 7.403 7.885 

1201.6 1213.7 1224.5 1235 0 1250 8 1278 3 1326.5 1376.4 1426.8 1477.1 1528.7 1580.5 1633.4 
1.5973 1.6119 1.6248 1.6387 1.6544 1.£817 1.7314 1.7764 1.8179 1.8565 1.8931 1.9274 1.9603 

12.89 32.69 52.69 72 69 102.69 152.69 252.69 352.89 452.69 652.89 652.69 752.69 852.89 
3 .. ~28 a.641 "J.750 3 857 4 018 • 268 4.760 5.242 5.718 6.186 6.653 1.111 1.n1 

1200.4 1212.7 1223.8 1234.3 1250.3 1275 8 1326.1 1376.1 lf26.4 1478.9 1528.6 1580.4 1633.3 
1.5918 1.ti066 1.6194 1.6317 1.6496 1.6769 1.7287 1.7718 1.8134 1.8520 1.8887 1.9230 1.9559 

9.79 29.79 . 49.79 6979 99.79 149.79 249.79 349.79 449.79 649.79 6U.79 749.79 849.79 
3.388 3.497 3.803 3.707 3.869 4.105 4.580 5.045 6.502 5.955 6.405 6.853 7.303 

1199.2 1211.7 1222.7 1233.8 1249.7 12754 1325.~ 1375.9 1426.2 1476.8 1528.5 1580.3 1633.2 
1.5864 1.ti015 1.6144 1.6269 1.6449 1.6724 1.7223 1.7874 1.8090 1.8178 1.8643 1.9186 1.9515 

8.97 28.97 48.97 66.97 96.97 146.97 248.97 348.97 446.97 648.97 846.97 748.97 848.97 
3.258 3.364 3.467 3.567 3.715 ·3.954 4.413 4.862 5.303 5.741 6.175 8.607 7.037 

1198.0 1210.8 1221.8 1232.9 1249.1 1275.0 1325.5 13753 1426.0 1476.6 1528.4 1580.2 1633.2 
1.5813 1.5965 l.ti097 1.6225 1.6408 1.8683 1.7183 1.7635 1.8051 1.8437 1.8804 1.9147 1.9471 

4.24 24.24 44.24 84.24 94.24 144.24 244.24 344.24 444.24 544.24 644.24 744.24•844.24 
8.138 3.240 3.340 3.438 3.581 3.812 4.257 4.692 6.119 5.541 5.961 6.378 8.794 

1196.7 1209.5 1220.9 1232.2 1248.5 1274.5 1325.1 1375.4 1425.8 1476.5 1528.3 1580.1 1633.1 
1.6760 1.5914 1.6048 1.6178 1.6360 1.6638 1.7139 1.7592 1.8009 1.8398 1.8763 1.9108 1.9436 

f).57 41.57 61.57 91.57 141.57 241.57 341.57 441.57 641.57 841.57 741.5f 841.57 
3.124 3.221 3.317 3.456 3.681 4.112 4.533 4.948 5.355 5.761 6.164 6.567 

1208.4 1220.0 1231.4 1248.0 1274.1 1324.9 137&.1 1425.8 lf76.3 1528.1 1580.0 1633.0 
1.5865 1.6002 1.8133 1.6319 1.6598 1.7101 1.7553 1.7970 1.8357 1.8724 1.9068 1.9397 

18.98 38.98 58.98 88.98 13@.98 238.98 338.98 438.98 638.98 638.98 738.98 838.98 
3.015 3.110 3 203 3.340 3.558 3.976 4.384 4.786 5.181 5.574 5.964 8.354 

1207.2 1219.1 1230.7 1247.5 1273.8 1324.5 1374.9 1425.4 1478.2 1528.0 1579.9 1632.9 
1.51il8 1.5958 1.6091 1.6279 1.6558 1.7062 1.7518 1.7933 1.8321 1.8668 1.9032 1.8361 

~\r~ ~~~: g~:~ ~·2~8 1~64!g ·~·a:: a:~:!=~ ·:'ill ~~r~ S:S:i:~ 7~7;~ "r.i~ 
~~~7~ lWi~ l~3&g .1~6~~~ lW2~ l~i~J l~ltJ l~:O: ~~~ l~:S: l:li."9: l~2: 

Sb = superheat, deg. F. b = enthalpy, B.t.u. per lb. 
B = entropy, B.t.u. per deg. F. per lb. v "" specific volume. cu. ft. per lb. 



APPENDIX 

TABLE XXV 
contiP-ued 

Superheated Steam-(Cantinued) 

329 

Sh 33.99 53.99 73.99 93.99 113.99 133.99 183.99 23t99 333.99 433.99 533.99 633.99 733.99 833.99 
3.533 3.729 4.tl4 4.491 4.1164 6.234 6.601 5.967 

1298.5 1323.8 1374.5 1425.0 1475.9 1527.8 1579.7 1632.7 
1.6747 1.6991 1.7448 1.7865 1.8254 1.8622 1.8966 1.9296 

,.. • 0.0182 2.752 2.909 2.991 3.08f 3.170 3.251 3.334 
13<Wl.OII I• 33~.55 1195.8 1217.4 1229.3 1241.1 1251.8 1262.4 1272.8 

o 0.5236 1.6611 U874 1.6011 1.6144 1.6262 1.6376 I.Md6 

Bb 31.58 61.58 71.58 91.58 111.58 131.58 181.58 231.58 331.58 431.58 531.58 831.58 731.58 831.58 .,. • 0.0182 2.674 2.816 2.903 2.966 3.071 3.151 3.232 3.426 3.617 3.991 4.357 4.720 6.079 6.430 5.791 
1368.421 h 341.11 1196.3 1216.5 1228.4 1240.5 1251.3 1261.8 1272.3 1298.2 1323.5 1374.2 1424.8 1475.7 1527.8 1579.8 1632.7 

• 0.5200 1.6593 1.6832 1.5968 1.6105 1.6224 1.6337 1.6448 1.6711 1.6956 1.7412 1.7831 1.8219 1.8587 1.8831 1.8261 

Sh 29.23 49.23 89.23 89.23 109.23 129.23 179.23 229.23 329.23 429.23 629.23 829.23 729.23 829.23 

'" y 0.0182 2.801 2.730 2.814 2.897 2.979 3.057 3.136 3.3,25 3.510 3.875 4.231 4.58f 4.932 6.279 6.626 
(170.771 h 343.61 1196.7 1215.6 1227.6 1239.9 1250.8 1261.3 1271.9 1297.8 1323.2 1374.0 1424.7 1475.6 1527.6 1579.5 1632.1 

• O . .i2N 1.6568 1.5793 1.5931 1.6068 1.6189 1.6302 1.6414 1.6677 1.6922 1.7380 1.77119 1.8155 1.8553 1.8697 1.9227 

Sh 26.92 46.92 86.92 86.92 108.92 128.92 178.92 228.92 328.92 426.92 626.92 828.92 726.92 828.91 , .. • 0.0183 2.532 2.648 2.731 2.812 2.892 2.968 3.045 3.229 3.410 3.765 4.112 4.455 4.794 6.132 6.468 
1173.011 h 340.o7 1197.2 1214.8 1226.8 1239.2 1250.2 1260.8 1271.5 1297.4 1322.8 1373.7 1424.5 1475.5 1627.4 1579.4 1632.6 

• 0.6325 1.6545 1.5751 1.6891 1.6030 1.6151 1.6265 1.6378 1.8641 1.6888 1.7345 1.7765 1.8154 1.5522 1.8868 1.8198 

Sb 24.86 44.86 64.86 84.86 104.86 124.86 174.86 224.66 324.86 424.86 524.86 824.86 724.86 824.86 
'" • o.OI83 2.486 2.570 2.651 2.731 2.809 2.884 2.958 3.138 a.au 3.861 3.998 4.333 4.1164 4.992 5.311 

<3.6.341 b 348.47 1197.8 1213.7 1226.0 1238.4 1249.6 1260.3 1271.0 1297.4 1322.4 1373.4 1424.3 1475.3 1527.3 1579.3 1632.4 
• 0.6354 1.6622 1.6712 1.5553 1.6992 1.6116 1.6230 1.6343 1.6611 1.6553 1.7312 1.7733 1.8122 1.84tl 1.8836 1.9165 

8b 
,.. • 0.0183 

1377.661 h 350.83 
• 0.6382 

22.45 42.45 82.46 82.45 102.45 122.45 172.45 222.45 322.45 422.45 622.45 622.45 722.45 822.45 
2.404 2.498 2.578 2.654 2.731 2.804 2.877 3.063 3.225 3.563 3.893 4.218 4.540 4.860 6.179 

1198.0 1212.7 1225.1 1237.7 1249.0 1259.8 1270.6 1296.8 1322.1 1373.1 1424.1 1475.2 1527.1 1679.2 1632.3 
1.6501 1.6674 1.5817 1.6951 1.6083 1.6199 1.6312 1.6677 1.8833 1.7282 1.7703 1.8093 1.8461 1.8808 1.9130 

Sh 
IN • OOIM 2.344 

1179.701 h 353.13 1198.4 
• 0.5409 1.6479 

Sb - • 0.0184 2.268 
~1.821 b 35540 1198.7 

• 0.5436 1.5457 

Bb ... • 0.0184 2.235 
(183.1111 b 357.61 1199.0 

• 0.5462 1.5438 

8b ... • O.OIM 2.183 
(186.831 h 369.80 1199.4 

• 0.5466 1.5417 

8b 
Ill • 0.0186 t.lat 

(187.831 h 361.95 1199.8 
• 0.6511 1.6385 

Bb - • 0.0186 t.068 
(1119.8111 h 364.05 1199.9 

• 0.6530 1.6378 

20.30 40.30 80.30 
2.428 2.505 2.681 

1211.7 1224.2 1237.0 
1.6630 1.6780 1.6024 

~6:g '::0.;~ ·:~:~ 'i~~ 2~-:g 3~~ 4~~ 6r.'i~ 0:.'4~ 7:.'7~ s:.'o.S: 
1248.3 1259.3 1270.0 1296.2 1321.8 1372.9 1423.9 1475.0 1527.0 1579.1 1632.3 
1.6048 1.6186 1.6279 1.6545 1.6792 1.7252 1.7673 1.8063 1.8432 1.8777 1.9107 

18.18 38.18 58.18 78.18 98.18 118.18 168.18 218.18 818.18 418.18 618.18 018.18 718.18 818.11 
2.360 2.437 2.512 2.5115 2.658 2.720 2.~95 3.059 3.381 3.897 4.005 4.311 4.618 4.918 

1210.8 1223.7 1230.3 1247.9 1258.7 1269.4 1295.8 1321.4 1372.6 1423.9 1474.9 1528.8 1579.0 1632.1 
1.5698 1.6748 1.68&9 1.6017 1.6133 1.6245 1.11611 1.0701 1.7221 1.711f0 1.&036 I.M02 1.8749 1.9079 

18.H 38.11 54.11 78.11 98.11 118.11 168.11 218.11 316.11 418.11 618.11 818.il 718.11 818.11 
2.297 2.372 2.448 2.518 2.587 2.658 2.821 2.982 1.297 3.604 3.908 4.205 4.502 4.798 

1209.7 1222.6 1235.4 1247.1 1258.2 1269.0 1295.4 1321.0 1372.4 1423.6 1474.7 1526.8 1578.9 1632.1 
1.6562 1.5709 1.6554 1.5983 1.6102 1.6218 1.64M 1.6731 1.7194 1.7618 1.8007 1.8377 1.8722 i..9052 

14.07 34.07 64.07 74.07 94.07 114.07 164.07 214.07 314.07 414.07 614.07 814.07 714.07 814.o1' 
2.237 2.311 2.3'14 2.454 2.522 2.589 2.751 2.909 3.218 3.518 3.812 4.104 4.396 4.683 

1208.8 1221.8 1234.7 1246.5 1257.7 1268.5 1295.0 1320.7 1372.1 1423.3 1474.8 1528.6 1578.8 1632.0 
1.5527 1.5876 1.5821 1.59>1 1.6071 1.6155 1.6454 1.6702 1.7165 1.7588 1.7980 1.8349 1.8695 I.OOU 

12.07 32.07 52.07 72.07 92.07 112.07 182.07 212.07 312.07 412.07 612.07 812.07 712.07 812.07 
2.179 2.262 2.324 2.393 2.460 2.528 2.655 2.839 3.140 3.433 3.722 4.008 4.292 4.574 

1207.8 1221.0 1234.0 1245.9 1257.2 1268.0 1294.8 1320.4 1371.9 1423.1 1474.4 1526.5 1678.7 1631.9 
1.5491 1.5648 1.57811 1.5020 1.6042 1.8156 1.6426 1.6676 1.7138 1.7582 1.7954 1.8324 1.8670 1.9000 

10.11 30.11 50.11 70.11 110.11 110.11 160.11 210.11 810.11 410.11 610.11 810.11 710.11 810.11 
2 124 2.198 2.2R7 2.335 2.400 2.465 2.621 2.772 3.067 3.354 3.637 3.918 4.193 4.488 

1206.8 1220.1 1233.2 1245.2 1256.7 1267.5 1294.1 1320.0 1371.8 1422.9 1474.2 1526.4 1578.8' 1631.8 
1.6457 1.6610 1.6757 1.68811 1.6018 1.6127 1.6397 1.8647 1.7112 1.7638 1.7928 1.8298 1.8644 1.81174 

Sb 1.11 2U9 48.19 88.11 8~.19 108.19 158.11 208.19 308.19 408.11 .608.19 608.19 708.19 608.11 
Ill • 0.0155 2.042 2.072 2.142 21112 2.279 2.344 2.407 2.560 2.708 2.997 3.278 3.555 3.828 4.100 4.388 

(181.111 b 366.11 1200.2 1205.8 1219.2 1232.3 1244.5 1256.2 1267.1 1293.7 1319.8 1371.4 1422.7 1474.1 1526.3 1578.6 1631.7 
I 0.6563 1.6358 1.5423 1.5577 1.5724 1.6858 1.69~4 1.60119 1.8369 1.6619 1.7086 1.7510 1.7902 1.8272 1.8618 1.811U 

Bb 
Ill • 0.01811 I .9981 

(193.701 b 366.18 1200.4 
• 0.6555 1.6337 

8lo 
... • 0.01811 1.9571 

lla6.6111 b 170.17 1200.7 
• 0.6609 1.6UII 

8b 
- • 0.01811 1.0178 

(D7.401 b 372.18 1200.1 
• 0.6633 1.6301 

8lo 
... • 0.01811 1.1797 

~.JO) b 314.11 1201.1 
• 0.5654 1.5283 

8.30 26.30 48.30 86.30 811.30 108.30 1511.30 208.30 308.30 408.30 508.30 808.30 708.30 808.30 
2.021 2.091 2.160 2.226 2.289 2.352 2.502 2.647 2.930 3.205 3.477 3.744 4.010 4.274 

1204.9 1218.1 1231.8 1243.8 1255.6 1266.7 1293.3 1319.3 1371.1 1422.6 1474.0 1526.2 1578.4 1631.8 
1.63:10 1.6514 1.5893 1.5827 1.59;4 1.6071 l.6341 1.6593 1.7059 1.7484 1.7877 1.8247 1.8593 1.8823 

1'9;: :'o!: ~it: r .. ;: r2;~ ·~J: ·r..:: ~s:: ~a:: 'ri:: ar~ ~s:: 7r9~ ~i= 
1203.9 1217.5 1230.8 1243.2 1255.0 1266.2 1292.9 1319.0 1370.9 1422.3 1473.8 1526.0 1578.3 1631.1 
1.6357 1.6511 1.6662 1.6194 1.6825 1.6041 1.6316 1.65611 1.7034 1.7458 1.7552 1.8222 1.8588 1.881111' 

22.80 42.60 82.80 82.80 102.60 152.80 202.80 302.80 402.60 602.80 802.80 702.80 802.80 
1.995 2.062 2.128 2.187 2.247 2.392 2.632 2.805 3.088 3.330 3.5811 3.841 4.096 

1218.8 1230.0 1242.5 1254.4 1285.7 1292.6 1318.6 1370.5 1422.1 1473.8 1525.9 1578.2 1631.1 
1.6481 1.6633 1.6770 1.6898 1.6017 1.6288 1.6541 1.700tl 1.7436 1.7828 1.81119 1.8546 1.8871 

20.80 40.110 80.80 110.80 100.80 150.80 200.80 300.110 400.110 600.80 800.110 700.110 800.811 
1.950 2.016 2.0U 2.139 2.195 2.341 2.478 2.746 3.008 3.281 3.511 1.762 4.011 

1215.8 1229.1 1241.8 1253.8 1265.2 1292.0 1318.8 1370.1 1421.0 1473.5 1525.8 1578.1 1631.1 
1.5450 1.6602 1.6742 1.5871 1.5981 1.6261 1.6517 1.6985 1.7411 1.7805 1.8178 1.8622 1.8553 

Sb • •uperh•t. dec. F. h • enthalpy, B.t.u. per lb. 
'I' • opecilie volume, ou. ft. per lb. • - onvopy, B.t.u. per dec. F. per lb. 
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TABLE XXV 
ccr:tinuerl 

Superheated Steam-(Continued) 

Lb./Sq. Ia. Sat. Sa~ T .. •PKaATUa.-D~:o•aa F.aaaRxaat" 
(Sa&. Temp.) Wat:er Steam U.0 

.-• .,.lit 480° 180° ..- .... 100• ,... _. -· 1-• 1uo- uao-
1111 19.03 39.03 59.03 19.03 . 99.03 119.03 149.03 199.03 299.03 399.03 499.03 599.03 899.03 7ll9.03 

1M y 0.0187 1.11431 1.9065 1.9711 2.0334 2.0932 2.1Sl5 2.2085 2.2920 2.4272 2.6897 2.9444 1.1949 3.4416 3.6867 3.9209 

~~=~===~==~~=~~~~~ 
1111 17.29 17.29 57.29 77.29 97.29 117.29 147.29 197.29 297.29 397.29 497.29 597.29 897.29 797.29 

- • 0.0187 1.8079 1.8686 1.9286 1.9899 2.0489 2.1065 2.1628 2.2447 2.3776 2.6354 2.8855 3.1313 3.3733 3.811id 3.8524 
(402.71) • 377.91 1201.6 1213.7 1227.5 1240.3 1252.6 1284.2 1274.2 1291.2 1317.5 1369.8 1421.5 1473.2 1525.5 1577.9 1831.1 

• Q.b698 .. 5249 ~~ l.ssf3 1.5684 1.5818 1.5938 1.8041 1.6212 1.6468 1.8937 1.7364 1.7759 1.8130 1.8477 1.81108 

1111 15.57 35.57 55.57 75.1;7 95.57 115.57 145.57 195.57 295.57 395.57 495.57 595.57 895.57 795.57 
... .. 0.0187 1.7742 1.8246 1.8876 1.9482 2.0063 2.0631 2.1185 2.1991 2.3299 2.5833 2.8289 3.0701 3.3077 8.5437 3.7771 

~~=========~==~~~~ 
1111 13.88 33.88 53.88 73.88 93.88 113.88 143.88 193.88 293.88 393.88 493.88 593.88 893.88 793.88 

- .. 0.0117 1.7416 1.7858 1.8481 1.9080 1.9654 2.0213 2.0759 2.1554 2.2840 2.5331 2.7744 3.0114 1.2446 3.4761 3.7081 

~~=~~~~~~=~==~~~~~ 
1111 12.21 32.21 52.21 72.21 92.21 112.21- 142.21 192.21 292.21 192.21 492.21 592.21 892.21 792.21 

1ft .. 0.0188 1.7101 1.7486 1.8101 1.8692 1.9259 1.9810 2.0350 2.1131 !.2399 2.4847 2.7219 2.9548 3.1838 3.4112 3.6370 

~~=~~~~=~=====~~~~ 
1111 10.56 30.56 50.56 70.56 90.56 110.56 f40.56 190.56 290.56 390.56 490.56 590.56 890.56 790.56 

..,. .. 0.0188 1.8798 1.7127 1.773S 1.11318 1.8879 1.9422 1.9958 2.0725 2.1973 2.4382 2.8714 2.9002 3.1253 3.3488 3.5704 
(t011.44) • 385.22 1202.3 1210.0 1224.1 1237.3 1250.0 1282.0 1272.6 1289.5 1318.1 1368.7 1420.7 1472.6 1525.0 1577.5 1630.9 

a O.i782 l.i183 1.5271 l.it29 1.i57. U711 l.i837 l.i946 1.6116 L6373 1.6847 1.7277 1.7673 1.11045 1.8393 1.17:14 

lila 8.94 28.94 48.94 88.94 88.94 108.94 138.94 188.94 288.94 388.94 488.94 588.94 888.94 788.94 
- .. 0.0188 1.8504 1.6780 1.7381 1.7957 1.8512•1.9048 1.9575 2.0334 2.1562 2.3932 2.8228 2.8475 3.0888 3.2883 3.5082 

,.11.06) • 388.99 1202.5 1209.0 1223.2 1238.5 1249.4 1261.5 1272.2 1289.1 1315.7 1368.5 1420.5 1472.4 1524.9 1577.4 1630.8 
e 0.5802 1.il67 1.5241 1.5401 l.i547 1.5888 1.581:1 1.5923 1.6093 1.6300 1.6826 I 258 1.7652 I~ 1.8372 1.8703 

1111 7.34 27.34 47.34 67.34 87.34 107.34 137.34 187.34 287.34 387.34 487.34 517.34 887.34 787.34 
,.. .. 0.0188 1.6232 1.6446 ·1.7040 1.7810 1.8157 1.8687 1.9207 1.9955 2.1185 2.3499 2.5756 2.7968 3.0143 3.2300 3.4443 

,.12.661 • 388.74 1202.7 1208.0 1222.3 1235.6 1248.7 1260.9 1271.8 1288.6 1315.4 1368.2 1420.3 1472.2 1524.7 1577.~ 1630.7 
a 0.5822 1.i153 1.521t 1.i37li 1.5521 1.5862 l.i790 U902 I.Ci071 1.6330 1.6800 1.7237 1.7833 1.8005 1.8353 1.868t 

1111 5.78 25.78 45.76 85.76 85.78 105.78 135.76 185.78 285.78 38$.78 485.78 585.78 885.76 785.78 
- • 0.0189 1.5947 1.6112 1.0710 1.7273 1.7815 1.8338 1.8853 1.9590 2.0783 2.3080 2.5302 2.7478 2.9618 3.1738 3.3844 

1414-MI 1o 390.47 1202.9· 1207.0 1221.4 1234.8 1248.0 1260.4 1271.4 1288.2 1315.0 1367.9 1420.1 1472.1 1524.6 1577.2 1630.8 
a 0.58U l.i137 l.iiM l.i348 IM93 l.i635 U768 1.5879 1.60<11 1.6307 1.678fo 1.7215 1.7612 1.7984 1.8332 1.8663 

1111 4.20 24.20 44.20 64.20 84.20 104.20 134.20 184.20 284.20 3114.20 484.20 5'W.20 63f.20 784.20 
- • 0.0189 1.5684 1.5809 1.6391 1.8948 1.7484 1.8001 1.8510 1.9238 2.0413 2.2677 2.4163 2.7004 2.1!101 3.1195 ~.3261 

(tlliJIO) • 392.17 1203.0 1206.1 1220.5 1234.0 1247.4 1259.8 1271.0 1287.8 1314.7 1367.8 1419.9 1472.0 1524.5 1577.1 1630.5 
• 0.5861 l.i122 l.il57 l.i319 1 • .&<67 1.5811 1.5742 1.5857 1.6026 1.6286 1.6763 1.7195 1.7593 1.79M 1.8313 1.8M6 

Iiiio 2.67 22.67 42.67 112.67 82.67 102.67 132.67 182.67 282.87 382.87 482.87 582.87 6'2.87 782.87 
- .. 0.0189 1.5428 1.5506 1.6082 1.6634 1.7164 1.7677 1.8172 1.8896 2.0058 2.2286 2.4447 2.6547 2.8634 3.0870 3.2707 

(417.a3) • 393.85 1203.2 1205.2 1219.5 1233.4 1248.8 1259.2 1270.5 1287.4 1314.4 1367.4 1419.7 1471.l 1524.4 1577.0 1630.4 
a 0.5179 "l.a107 l.il30 1.5291 I.MQ 1.i585 1.:0718 1.~ 1.6004 1.6265 1.6742 1.7175 1.7572 1.7945 1.~ 1.8625 

Sll 
'-1• .. 0.0189 1.491l 

1420.35) • 397.18 1201.;; 
a O.i917 l.i019 

1111 
- .. 0.0190 1.4479 

(423.291 .. 400.40 1203.8 
• 0.5953 1.5052 

lllo 
- .. 0.0190 1.4048 

1428.18) • 403.58 1204.0 
a O.i988 l.i023 

1111 
- .. 0.0191 1.3640 

ltz8.98J • 406.85 1204.2 
• 0.6023 1.4997 

1111 
- • 0.0191 1.3255 

IUI.71) b 409.70 1204.4 
• 0.60ii7. 1.4972 

Iiiio 
- .. 0.0192 1.2889 

(~.39) • 412.67 1204.5 
• 0.6090 1.41M& 

19.85 39.85 59.85 79.6; 99.85 129.85 179.65 !79.85 379.8~ 479.8~ 579.65 679.85 779.85 
1.5495 1.6038 1.6555 1.70S. 1.7546 1.8246 1.9375 2.1541 2.3611 2.5875 2.7682 2.9671 3.1645 
1217.8 1231-i 1245.3 1258.0 1269.6 1286.4 1313.5 1368.9 1419.3 1471.5 152U 1578.8 1830.J 
l.i240 1.5391 l.iS39 U673 l.i793 1.5962 1.8224 1.6705 1.7138 1.7536 1.79W 1.8258 1.~98 

11.11 38.71 56.71 78.71 96.71 128.71 176.71 276.71 378.71 476.71 578.71 878.71 ne.11 
1.4943 1.5473 1.5982 1.6472 1.8954 1.7637 1.8737 2.0844 2.2874 2.4857 2.6804 2.8735 3.0641 
1218.0 1229.9 1244.0 1258.8 1268.6 1285.6 1312.8 1366.3 1418.9 1471.2 1523.8 1578.8 1610.1 
l.i189 l.i342 l.it94 l.i629 U751 U922 1.6185 1.8667 1.7102 1.7501 1.7874 1.822. 1.8558 

13.84 33.84 53.84 73.84 93.84 123.84 173.84 273.84 373.84 473.114 573.84 673.114 m.s. 
1.4424 1.4944 1.5445 1.5925 1.6397 1.7084 1.8138 2.0189 2.2163 2.4090 2.5981 2.7855 2.9712 
1214.1 1228.2 1242.5 1255.5 1267.6 1284.7 1312.1 1365.8 1418.4 1470.8 1523.8 1578.4 1830.0 
l.i136 1.5291 1.~ l.i582 l.i707 1.5179 1.6144 1.6628 1.7063 1.7463 1.7837 1.8187 1.8520 

11.04 31.04 51.04 71.04 91.04 121.04 171.04 271.04 371.04 471.04 571.04 671.04 771.01 
1!11935 1.4446 1.4936 1.5409 1.5872 1.6525 1.7573 1.9572 2.1493 2.3368 2.5206 2.7027 2.8531 
1212.2 1226.5 1241.0 1254.2 1266.6 1283.8 1311.4 1365.2 1418.0 1470.5 1523.3 1576.2 1829.8 
l.i088 1.5243 l.i399 l.i538 l.i668 1.58311 1.6108 1.&.;91 1.7027 1.7428 1.7802 1.8152 1.84~ 

8.29 28.29 48.29 88.29 88.29 118.29 188.29 268.29 368.29 488.29 568.29 66!.29 788.29 
t.3472 1.3976 1.4460 1.4923 1.5377 1.6016 1.7041 1.8991 2.0863 2.2687 2.4475 2.62<6 2.8000 
1210 3 1224.8 1239.5 1252.9 1265.5 1282.9 1310.8 1364.7 1417.6 1470.2 1523.0 1576.0 1629.6 
U038 1.5197 1.5355 1.5496 1.5826 1.i801 1.6068 1.6558 1.6993 1.7395 1.7769 1.8120 1.8403 

5.61 25.81 45.81 85~1 85.81 115.81 165.61 265.61 385.81 465.81 585.61 885.81 765.81 
1.3035 1.3532 1.4008 1.4463 1.4909 1.5538 1.6538 1.8441 2.0268 2.2044 2.8784 2.5508 2.7213 
1208.5 1223.1 1238.0 1251.5 1284.5 1282.0 1309.9 1364.1 1417.2 1469.9 1522.8 1575.8 1629.4 
Ullil I.OUil 1.~11 1.5453 1.5S87 l.i763 1.6033 1.6521 1.6960 1.7362 1.7737 1.8088 1.84ll 

8h = superheat. deg. F. h = enthalpy, B.t.a. per lb. 
a = entropy, B.Lu. per deg. F. per lb. 'I' = apecifia volume, cu. fL pew lb. 
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TABLE XXV 
continued 

Sup~meated Steam-{Continued) 

331 

t~~':i:;. SaL Sat.. TzvP&aATUa.-Daoa&u FAaazwaa1' 

~~-~--~-----~---~-Sb 22.99 42.99 62.99 82.99 102.99 122.99 142.99 162.99 262.99 362.99 462.99 562.99 662.99 762.99. 
970 • 0.0192 1.2545 1.3111 1.3579 1.4028 1.4466 1.4681 1.5286 1.5676 1.6063 1.7921 1.9703 2.1435 2.3131 2.4809 2.6471 

(437.01) k 415.58 1204.6 1221.4 1236.6 1250.2 1263.4 1275.2 1286.7 1298.3 1309.1 1363.8 1416.8 1469.8 1522.5 1575.8 1629.2 
• 0.6122 1.4921 1.6106 1.6268 1.6412 1.6648 1.6667 1.6781 1.6894 1.5997 1.6468 1.6928 1.7331 1.7706 1.8068 1.8391 

8h 20.U 40.41 80.41 80.U 100.U 120.U 140.41 180.41 280.41 380.41 480.U 680.41 880.41 760.41 
aN , o.o~~a 1.2211 1.2111 1.3173 1.3614 1.4045 1.4452 1.4860 1.5232 1.5612 1.7428 1.9168 2.01!59 2.2512 2.4148 2.5768 

(439.68) .. 418.46 1204.7 1219.8 1235.0 1248.8 1262.3 1274.2 1286.0 1297.5 1308.4 1363.0 1416.4 1469.2 1522.2 1575.4 1629.1 
• 0.6164 1.4897 1.5063 1.6226 1.6371 1.6510 1.6630 1.6747 1.6869 1.5063 1.6455 1.6806 1.7299 1.7676 1.8027 1.8361 

Sb 17.89 37.89 57.89 77.89 97.89 117.89 137.89 157.89 257.89 357.110 457.89 557.89 857.89 757.80 
... • 0.0193 1.1904 1.2332 1.2768 1.3222 1.3647 1.4048 1.4436 1.4812 1.5184 1.6961 1.8861 2.0311 2.1925 2.3521 2.5101 

142.11) .. 421.27 1204.8 1218.0 1233.4 1247.4 1261.2 1273.2 1285.1 1296.7 1307.7 1362.5 1416.0 1468.9 1522.0 1575.2 1628.11 
• 0.6184 1.4872 1.5017 1.6183 1.5330 1.5472 1.5593 1.5711 1.5824 1.5929 1.6423 1.6865 1.7269 1.7648 1.7998 1.8332 

Sb 15.42 85.42 55.42 75.42 05.42 115.42 135.42 155.42 255.42 855.42 455.42 555.42 855.42 755.42 
100 " 0.0103 1.1809 1.1972 1.2422 1.2849 1.3269 1.3660 1.4042 1.4413 1.4777 I.M22 1.8179 1.9796 2.1367 2.2926 2.4476 

1'44.68) .. 424.02 1204.0 1216.5 1231.6 1245.9 1259.9 1272.4 1284.3 1295.8 1307.0 1362.1 1415.5 1468.6 1521.5 1574.8 1628.1 
• 0.6216 1.6860 1.4977 1.6140 1.6290 1.5434 1.6661 1.6678 1.6790 1.5897 1.6393 1.6835 1.7240 1.7616. 1.7968 1.8381 

Bh 13.00 33.00 63.00 73.00 03.00 113.00 133.00 163.00 :1163.00 363.00 463.00 563.00 653.0.0 763.00 
,,, • 0.0194 1.1327 1.1628 1.2071 1.2494 1.2906 1.3291 1.3669 1.4033 1.4390 1.6095 1.7722 1.9297 2.0887 2.2359 2.3864 

(447.00) .. 426.74 1205.0 1214.6 1230.2 1244.6 1258.8 1271.2 1283.5 1295.1 1306.2 1361.4 1415.1 1468.3 152L4 1574.8 1628.8 
• 0.6244 1.6828 1.4933 1.6101 1.6252 1.6399 1.6624 1.6648 1.6759 1.5865 1.6362 1.6806 1.7212 1.75811o 1.7943 1.8277 

Sh 
410 "0.0194 

(448.38) .. 429.42 
• 0.6271 

10.62 30.62 50.61 70.62 90.62 110.62 130.62 150.62 :1150.62 350.82 450.62 550.62 650.82 750.62 
1.1058 1.1300 1.1738 1.2166 1.2561 1.2942 1.3312 1.3671 1.4021 1.6693 1.72M 1.6826" 2.0332 1.1819 2.3290 
1205.0"1213.0 1228.6 1243.1 1257.5 1270.2 1282.6 1294.3 1305.4 1360.8 1414.6 1468.0 1321.2 1574.8 1628.4 
1.4805 1.4892 1.6060 1.62.11 1.5861 1.6489 1.6612 1.6726 1.6832 1.6331 1.6776 1.7184 1.7561 1.7915 1.8249 

Sh 
... "0.0195 

(461.72) .. 432.06 
• 0.6302 

8.28 28.28 18.28 88.28 88.28• 108.28 128.28 148.28 248.28 348.28 448.28 648.28 848.28 748.28 
1.0800 1.0986 1.1419 1.1834 1.2233 1.2607 ·1.2972 1.8328 1.3670 1.6309 1.61169 1.8377 1.9860 2.1305 2.2742 
1206.0 1211.2 1227.0 1241.7 1256.3 1269.1 1281.8 1293.5 1304.8 1360.3 1414.2 1467.6 1520.11 1574.4 1628.2 
1.4782 1.4850 1.5020 1.6176 1.6326 1.6455 1.5581 1.6696 1.6801 1.6303 U748 1.7166 1.7534 1.7868 1.8222 

Bh 6.99 26.99- 16.99 85.99 M.99 106.99 126.99 145.99 245.99 345.99 445.99 645.99 645.99 745.99 
140 • O.GI95 1.0654 1.0668 1.1116 1.1524 1.1918 1.2268 1.2648 1.2996 1.3334 1.4943 1.6472 1.7949 1.9390 2.0814 2.2220 

1'64.01) .. 434.63 1205.0 1209.6 1225.3 1240.2 1255.0 1268.0 1280.9 1292.6 1303.9 1359.7 lfl3.8 1467.3 1520.6 1574.1 1628.0 
o 0.6330 1.4762 1.4812 1.4981 1.6138 1.6291 1.6422 1.5550 1.6664 1.6772 U276 1.6722 1.7130 1.75011 1.7862 1.8197 

Bh 
... "0.0195 

(466.27) .. 437.18 
• 0.6357 

8.73 :113.78 43.73 63.73 83.73 103.73 1:113.73 143.73 243.73 343.73 143.73 643.7S 643.73 743.71 
1.0318 1.0401 1.0824 1.1230 1.1617 1.1982 1.2337 1.2681 1.3013 1.4593 1.6092 1.7639 1.8951 2.0345 2.1720 
1205.0 1207.9 1223.7 1238.7 1253.8 1266.9 1280.0 1291.8 1303.1 1359.1 1413.4 1467.0 1520.3 1573.9 1627.1 
1.4739 1.6771 1.4941 1.5099 1.6265 1.6387 1.5617 1.6832 ,.5740 1.6245 1.6694 1.7103 1.7481 1.7836 1.8171 

Bh 
IM • 0.0198 

(468.48) .. 439.69 
• 0.6384 

Sh 

1.0092 
1205.0 
1.4719 

4ft • 0.0198 0.9875 
(460.66) .. 442.17 1206.0 

• 0.6411 1.4699 

Sh 
- y 0 0197 0.9668 

(462.80) .. 444.60 1205.0 
• 0.6436 1.4679 

8h 
IN • 0.0197 0 9466 

(464.91) .. 447.00 1204.9 
o 0.6462 1.4MB 

Bh 
1101 • 0.0197 0.9274 

(467.00) • 449.40 1204.0 
• 0.6468 1.46fl 

Sh 
ltl • 0.0191 0 9090 

(4611.05) h 451.U 1204.8 
• 0.6511 1.4621 

Bh 
- • 0 0198 0.8911 

(171.07) • 454.07 1204.7 
• 0.6537 1.4601 

Sh 
... • 00199-41.8741 

(171.051 • 456.35 1204. 
• O.MOJ l.•:..st 

21.52 41.62 61.62 81.62 101.52 121.62 141.62 241.52 341.52 141.52 641.52 841.52 741.52 
1.0545 1.0946 1.1329 1.1690 1.2039 1.2379 1.2706 1.4258 1.5729 1.7147 1.8530 1.9898 2.1243 
1222.0 1237.2 1252.6 1265.8 1279.0 1291.0 1302.3 1358.6 1413.0 1466.6 1520.0 1573.7 1627.7 
1.4902 1.6062 1.6220 1.6354 1.6485 1.6802 1.5710 1.6217 1.6667 1.7078 1.7455 1.7811 1.8148 

19.31 39.34 59.34 79.34 . 99.31 119.34 139.34 239.34 339.34 439.34 539.34 639.34 739.34 
1.0278 1.0676 1.1053 1.1410 1.1755 1.2091 1.2412 1.3937 1.5381 1.6772 1.8127 1.9466 2.078.\ 
1220.2 1235.7 1251.2 1264.7 1278.0 1290.0 1301.5 1358.0 1412.5 1466.3 1519.8 1573.5 1627".6 
1.4862 1.&026 1.51M 1.6321 1.6453 1.5570 1.6680 1.6189 1.8639 1.7050 1.7429 1.77U 1.8120 

17.20 37.20 57.20 77.20 97.20 117.26 137.20 :1137.20 337.20 437.20 637.20 637.20 737.20 
1.0021 1.0416 1.071<9 1.1141 1.1482 1.1813 1.2131 1.3630 ·1.5049 1.6413 1.7742 1.9054 2.0347 
1218.6 1234.2 1249.9 1263.5 1277.0 1289.1 1300.8 1357.5 1412.1 1466.0 1519.5 1573.3 1627.3 
1.4825 1.49811 1.6161 1.6268 1.5422 1.65311 1.6650 1.6161 1.6612 1.7023 1.7402 1.7758 1.8093 

15.09 35.09 65.09 75.09 95.09 115.09 135.09 235.09 335.09 435.09 635.09 635.09 735.09 
0.9774 1.0168 1.0536 1.0684 1.1220 1.1548 1.1860 1.3335 1.4729 1.6067 1.737L 1.8659 1.9927 
1217.0 1232.7 12<8.4 1262.3 1276.0 1268.3 1300.0 1356.9 1411.7 1465.6 1519.2 1573.1 1627.1 
1.4789 1.4954 1.5116 1.6266 1.6392 1.5511 1.6622 1.613$ I.M68 1.6999 1.7379 1.7736 1.8071 

13.00 33.00 53.00 73.00 113.00 113.00 133.00 :1133.00 333.00 433.00 633.00 833.00 733.00 
0.9538 0.9928 1.0290 1.0636 1.0969 1.1292 1.1600 1.3051 1.4417 1.5736 1.7016 1.8280 1.9532 
1215.3 1231.4 1246.6 1261.1 1275.0 1287.3 1299.3 1366.3 1411.1 1465.1 1518.8 1572.9 1627.3 
1.4762 1.4922 1.60711 1.5226 1.6363 1.5482 1.5506 1.6110 1.6664.1.6976 1.7366 1.7711 1.8062 

10.95 so 95 50.95 70.95 90.95 110.95 130.95 230.95 330.95 430.95 530.95 630.95 730.95 
0.9310 0.9696 1.0056 1.0397 1.0727 1.1046 1.1350 1.2780 1.4127 1.5418 1.6675 1.7915 1.9136 
1213.6 1229.6 1245.6 1259.9 1274.0 1286.6 1298.4 1355.7 1410.9 1465.0 1518.7 1672.6 1626.1 
1.4714 1.4883 1.5048 1.6192 1.6332 1.6454 1.5566 1.6082 1.M38 1.6951 1.7332 1.7689 1.8028 

891 2893 48.93 68.93 88.91 108.93 128.93 :1128.91 328.93 428.93 528.93 828.93 728.93 
09091 0.9471 0.9829 1.0169 1.0494 1.0810 1.1110 1.2519 1.3844 1.6113 1.6347 1.7566 1.8763 
1211.8 1228.1 1244.2 12.;8.6 1272.9 1285.6 1297.6 1355.1 1410.4 1464.6 1518.4 1572.4 1626.8 
1.4677 1.4848 l.601i 1.1>160 1.5302 1.5425 1.65311 1.6057 1.6511 1.6928 1.7310 1.7668 1.8006 

6.95 26.95 46.95 66.95 66.11& lllfl.95 128.95 226.95 326.95 426.95 526.95 826.95 726.95 
0.6879 0.9258 0.9612 0.9948 1.02611 1.0582 1.0878 1.2267 1.3571 1.4818 1.6031 1.7228 1.8402 
12100 1226.6 I:U2.8 1257.1 1271.8 1284.8 1296.& 1354.6 1410.11 1464.3 1518.1 1572.2 1626.4 
1.4641 1.4811 1.4984 1.1>130 1.5274 1.6400 1.6514 1.603i 1.8411S ··- 1.7290 1.7848 1.79116 

Sh • auperheat. dec. F. h • enthalpy, B.t.a. per lb. 
Y • epeciJio volume, OIL ft. per lb. e • entropy, B.t.IL per dec. F. per lb. 
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TABLE XXV 
oontinued 

Superheated Steam-(Continued) 

Ah3. Prtoss 
Lb./Sq. ln. Sat. Sat. TEMPF.:nATURE~OEr.REES FAHRF.NHf:IT 

(Sat. Temp J Waler Steam 500° 120° 8'0° 660~ 580° &00° 650° 700° 150° 800° 900° 1000° 1100° ttoo• 

Sh 24.98 4498 64.98 84.98 104.98 124.98 174.91$ 2<!4.118 274:.\18 324.H8 424.98 524.98 624.98 [28~~: j &tO v 0.0199 0.8576 y..90;".il 0.9401 0.9736 1.00.1)4 1.0363 1.0055 1.1356 1.2025 1.2671 1.3309 1.4.535 1.5727 1.6903 
(475.02) h 4.1)8.62 120i 5 225 0 1241.4 J2,j6.1 1270.7 1283.8 1290.0 1325.6 1354.0 1382.1 1409.6 1463.9 1517.8 1572.0 1626.2 ! 

8 0.6585 1.4565 1.4781 1.4950 1.5098 1.1)243 1.5370 1.1)486 l 5759 1.6009 1.6246 1.6469 1.6884 1.7266 1.7625 1.7962 

Sh 23.06 43.06 6:J.OG 83.06 103.06 123.06 173.06 223.06 273.06 323 06 423.06 523.06 623.06 723.DG 
&50 v 0.0199 0.8416 0.8851 0.9198 0.9.530 0.9846 1.0151 1.0441 1.1132 1.1791 1.2428 1.30.=),; 1.4262 1.5434 1.6590 1.7724 

(476.94) h 460.83 1204.4 12Z3.4 1240.0 12M.8 1269.6 1282.9 1295.2 1324.9 1353.5 1381.6 1409.2 1463.6 1517.5 1571.7 1626.0 
8 0.6609 1.4548 1.4748 1.4919 1.5068 L5215 L5344 L5461 1.5735 L5!lj!7 1.6224 L6447 L6862 1.7244 l.7603 l.794(} 

Sh 21.1.5 41.15 61.15 81.15 101.15 121.15 171.15 221.15 271. 1.; 321.15 421.15 521.15 621.15 721.15 
560 v 0.0200 0.82S3 0.8658 0.~1003 0.9332 0.9fi44 0 9047 I 0231 1.0917 1.1566 1.2193 1.2810 1.3998 1.5151 1.6289 1.7403 

(478.85) h 4n3.04 120t.3 1221.8 1238.5 1251.5 126~.5 12i2.0 129H 1324.2 1352.9 1381.1 1408.7 1463.2 1517.2 1571.5 1625.8 
s 0.6632 1.4530 1.47-14 1.4886 1.503S 1.5181 15ll8 1.5436 1.5711 1.5961 1.6202 1.6425 1.6841 1.7224 1.7584 1.7921 

Sh 19.27 39.27 59.27 79.27 99.27 119.27 169.27 219.27 269.27 319.27 419.27 519.27 619.27 719.27 
&10 v 0.0200 0.8114 0.8472 0.8814 0.9141 0.9450 0.9749 1.0033 1.0708 1.1348 1.1966 1.2575 1.3744 1.4879 1.599i 1.7093 

(480.73) h 465.22 1204.1 1220.2 1236.9 1252.2 1267.3 1281.0 1293.5 1323.5 1352.3 1380.6 1408.3 1462.9 1517.0 1571.3 1625.6 
s 0.6655 1.4512 1.4681 1.4853 1.5008 1.5156 1.5291 1.5410 1.5686 1.5940 1.6179 1.6403 1.6820 0204 1.7564 1.7901 

Sh 17.42 37.42 57.42 77.42 97.42 117.42 167.42 217.42 267.42 317.42 417.42 517.42 617.42 717.42 
&80 v 0.0201 0.7968 0.8291 0.8631 0.8956 0.9263 0.9558 0.9839 1.0506 1.1137 1.1747 1.2347 1.3498 1.4616 1.5714 1.6794 

(482.58) h 467.37 1204.0 1218.6 1235.5 1250.9 1206.1 1280.0 1292.6 1322.8 1351.6 1380.0 1407.8 1462.5 1516.7 1571.0 1625.4 
• 0.6677 1.4494 1.4648 1.4822 1.4978 1.5128 1.5264 1.5384 1.5662 1.5916 1.6156 1.6381 1.6799 1.7183 1.7543 1.7881 

Sh 15.59 35.59 55.59 75.59 95.59 115.59 165.59 215.59 265.59 315.59 415.59 515.59 615.59 715.59 
190 v 0.0201 0.7831 0.8116 0.8455 0.8778 0.9082 0.9373 0.9653 1.0310 1.0934 1.1535 1.2128 1.3262 1.4360 1.5442 1.6505 

(484.41) h 469.50 1203.8 1217.0 1234.0 1249.6 1265.0 1278.9 1291.8 1322.1 1351.1 1379.5 1407.4 1462.2 1516.1 1570.8 1625.3 
• 0.6699 1.4477 1.4616 1.4791 1.4949 1.51Ql 1.5236 1.5359 1.5638 1.5894 1.6134 1.6360 1.6778 1.7162 1.7522 1.7861 

Sh 13.79 33.79 53.79 73.79 93.79 113.79 163.79 213.79 263.79 313.79 413.79 513.79 613.79 713.79 
600 v 0.0201 0.71)!)5 0.7945 0.8284 0.8605 0.8907 0.9194 0.9471 1.0123 1.0738 I 1332 1.1915 1.3032 1.4115 1.5179 1.6224 

(486.21) h 471.59 1203.6 1215.6 1232.5 1248.3 1263.7 1278.1 1290.9 1321.4 1350.5 1379.0 1407.0 1461.8 1516.0 1570.5 1625.0 
• 0.6721 1.4460 1.4586 1.4760 1.4920 1.5072 1.5212 1.5334 1.5615 1.5871 1.6112 1.6339 1.6757 1.7141 1.7502 1.7841 

Sh 12.01 32.01 52.01 no1 92.01 112.01 162.01 212.01 262.01 312.01 412.01 512.01 612.01 712.01 
610 v 0.0202 0.7565 0.7781 0.8120 0.8436 0.8736 0.9022 0.9296 0.9942 1.0548 1.1135 1.1708 1.2809 1.3878 1.4928 1.5964 

(487.99) h 473.67 1203.5 1213.8 1230.9 1246.9 1262.5 1276.8 1290.0 1320.6 1350.0 1378.5 1406.5 1461.5 1515.8 1570.3 1624.9 
8 0.6743 1.4444 1.4552 1.4728 1.4&90 1.5044 1.5183 1.5309 1.5591 1.5850 1.6091 1.6318 1.6738 1.7123 1.7484 1.7823 

Sh 10.25 30.25 50.25 70.25 90.25 110.25 160.25 210.25 260.25 310.25 410.25 510.25 610.25 710.25 
&10 v 0.0202 0.7438 0.7622 0.7960 0.8275 0.8572 0.8856 0.9127 0.9765 1.0364 1.0943 1.1505 1.2596 1.3648 1.4677 1.5707 

(489.75) h 475.72 1203.3 1212.2 1229.5 1245.5 1261.3 1275.8 1289.1 1319.9 1349.3 1377.9 1406.1 1461.2 1515.5 1570.1 1624.7 
• 0.6784 1.4427 1.4520 1.4698 1.4860 1.5016 1.5157 1.5284 1.5568 1.5827 1.6068 1.6296 1.6717 1.7102 1.7464 1.7803 

Sh 8.51 28.51 48.51 68.51 88.51 108.51 158.51 208.51 258.51 308.51 408.51 508.51 608.51 708.51 

~~=~==~~===~~~~~~~ 8 0.6785 1.4410 1.4488 1.4665 \.4830 1.4988 1.5130 1.5260 1.5545 1.5805 1.6047 1.6276 1.6697 1.7083 1.7445 1.7784 

Sh 6.79 26.79 46.79 66.79 86.79 106.79 156.79 206.79 256.79 306.79 406.79 506.79 606.79 706.79 
NO v 0.0263 0.7197 0.7317 0.7651 0.7963 0.8258 0.8537 0.8804 0.9429 1.0015 1.0578 1.1124 1.2187 1.3210 1.4213 1.5193 

(493.21) h 479.79 1202.9 1209.0 1226.3 1242.7 1258.9 1273.6 1287.4 1318.5 1348.2 1376.8 1405.2 1460.5 1515.0 1569.7 1624.3 
8 0.6806 1.4394 1.4458 1.4636 1.4802 1.4962 1.5105 1.5236 1.5523 1.5785 1.6026 1.6256 1.6678 1.7065 1.7427 1.7766 

Sh 5.10 25.10 45.10 65.10 85.10 105.10 155.10 205.10 255.10 305.10 405.10 505.10 605.10 705.10 
180 v 0.0203 0.7082 0.7171 0.7504 0.7816 0.8107 0.8384 0.8648 0.9269 0.9846 1.0404 1.0944 1.1988 1.2999 1.3987 1.4958 

(494.90) h 481.73 1202.7 1207.3 1224.8 1241.3 1257.6 1272.5 1286.5 1317.8 1347.6 1376.3 1404.7 1460.1 1514.7 1569.4 1624.1 
• 0.6826 1.4379 1.4427 1.4607 1.4774 1.4935 1.5080 1.5213 1.5501 1.5764 1.6006 1.6236 1.6659 1.7046 1.7408 1.7748 

Sh 3.42 23.42 43.42 -63.42 83.42 103.42 153.42 203.42 253.42 303.42 403.U 503.42 603.U 703.42 
1&0 v 0.0204 0.6969 u.7031 0.7361 0.7672 0.7962 0.8~7 0.8499 0.9113 0.9686 1.0234 1.0769 1.1803 1.2797 1.3774 1.4727 

(496.58) h 483.77 1202.5 1205.7 1223.2 1240.0 1256.4 1271.4 1285.5 1317.1 1347.0 1375.8 1404.3 1459.7 1514.4 1569.2 1624.0 
• 0.6847 1.4363 1.4396 1.4576 1.4746 1.4908 1.5054 1.5188 1.5479 1.5742 1.5985 1.6216 1.6639 1.7027 1.7390 1.7730 

Sh 
670 v 0.0204 0.6861 

(498.23) h 485.61 1202.3 
8 0.6867 1.4349 

Sh 
680 v 0.0204 0.6757 

(499.87) h 487.64 1202.1 
• 0.6886 1.4332 

Sh 
ItO v 0.0205 0.8652 

(501.49) h 489.56 1201.8 
• 0.6906 1.4316 

•• .... 
1101.1• 

1.77 21.77 41.77 61.77 81.77 101.77 151.77 201.77 251.77 301.77 401.77 501.77 601.77 701.77 
0.6892 0.7224 0.7531 0.7820 0.8093 0.8354 0.8963 0.9527 1.0072 1.0599 1.1617 1.2600 1.3560 1.4503 
1204.0 
1.4367 

1221.7 1238.7 1255.1 1270.2 1284.5 1316.3 1346.3 1375.3 1403.9 1459.4 1514.1 1569.0 16~.8 
1.4549 1.4721 1.4883 1.5030 1.5166 1.5459 1.5723 1.5968 1.6200 1.6624 1.7012 1.7376 1.7716 

20.13 40.13 60.13 80.13 100.13 150.13 200.13 250.13 300.13 400.13 500.13 600.13 700.13 
0.7089 0.7397 0.7683 0.7954 0.8212 0.8814 0.9375 0.9912 1.0432 1.1440 1.2408 1.3357 1.4283 
1220.2 1237.3 1253.9 1269.1 1283.6 1315.6 1345.8 1374.7 1403.4 1459.0 1513.8 1568.7 1623.6 
1.4519 1.4692 1.4856 1.5004 1.5142 1.5437 1.5703 1.5947 1.6179 1.6603 1.6992 1.7356 1.7697 

18.51 38.51 58.51 78.51 98.51 148.51 198.51 248.51 298.51 398.51 498.51 598.51 698.51 
0.6956 0.7263 0.7549 0.7818 0.8075 0.8675 0.9225 0.9758 1.0272 1.1267 1.2223 1.3162 1.4076 
1218.5 1235.8 1252.5 1263.0 1282.7 1314.9 1345.1 1374.2 1402.8 1458.7 1513.6 1568.5 1623.4 
1.4488 1.4663 1.4828 1.4978 1.5118 1.5415 1.5681 1.5927 1.6159 1.6586 1.6975 1.7339 1.7680 

16.91 36.91 56.91 76.91 96.91 146.91 196.91 246.91 296.91 396.91 496.91 596.91 696.91 
0.6830 0.7133 0.7419 0.7687 0.7941 0.8534 0.9084 0.9608 1.0117 1.1096 1.2043 1.2965 1.387(} 
1217.1 1234.7 1251.3 1266.8 1281.9 1314.3 1344.6 1373.7 1402.5 1458.2 1513.4 1568.2 1623.3 
1.4461 1.4638 1.4803 1.4953 1.5097 1.5396 1.566,3 1.5908 1.6141 1.6567 1.6958 1.7321 1.7663 

heat, deg. F. h = enthalp~·. B.t.u. per lb. 
J.c volume, cu. ft. per lb. a = entropy, B.t. u. per deg. F. per lb . 
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Superheated Steam-{eo;tinued) 

333 

tt,•iJ:.':'r.;. 8o&. So&. Tn•auToao-DooaOEo F•aaENR&rT 

~~~~----~--~~--~~~ Sb 12.99 32.99 52.99 72.99 92.99 112.9V 142.99 192.99 242.'JY 2'J2.'JY 392.99 4'.12.99 592.99 692.90 
fll w 0.0200 0.6314 0.6524 0.6827 0.7109 0.7373 0.7624 0.78G4 0.8203 0.8740 O.Y:!:;o 0.9745 1.0097 1.1612 I 2511 1.3383 

1607.0
11 ~ o~::7: :~4~ :~.'iS: :~:s':i: lW:i: / 24":•~ ~~~:i: l~M g~,: e~3~~ ~~~ :~ l'.i~.: l'::.'i~ lS:J1~ lW2~ 

Bb 9.17 29.17 49.17 89.17 89.17 109.17 139.17 189.17 239.17 289.17 389.17 489.17 589.17 889.17 
,.. 'I' 0.0201 0.6091 0.6237 0.6538 0.6818 0.7080 0.7326 0.7561 0.7896 0.8419 0.8918 0.9J'J9 1.03:.!6 1.1212 1.2078 1.2928 

~~~~==~~~~~~~~~~~~ 
Bb 5.13 25.U 45.43 85.43 85.43 105.U 135.43 1,85.43 23H3 285.43 385.U 485.U 585.43 685.U 

nl y 0.0208 0.5882 0.5969 0.6268 O.GM$ 0.6803 0.7047 0.7278 0.7607 0.8119 0.8f,Q6 0.9073 0.9977 l.Otslti 1.1676 1.2505 
1614.671 ~ 0~~ :~.~8; l~<; :~4~: /Wig l~5M l~.\i: ~~~~ g~~~ g~~g /i~':i~ :: ~~~= /1's'3~ / 5162~ l~12.'t: 

Bb 1.80 21.80 41.80 81.80 81.80 101.80 131.80 181.80 231.80 281.80 381.80 48180 581.80 681.80 
- • 0.0209 0.&685 0.5714 0.6013 0.6288 0.6545 06785 0.7013 0.7336 0.7838 0 8313 0.8770 0.9648 1.0486 1.1302. 1.2105 

161..,
01 ~ o~J ~W~ ~T.i~ l~i~ti~ ~~::.: lWi~ l~~: ~~~ l~ti% l3i.87: P5~8i; l3i;J l~~ lW,;! lS:~oi~ l~~~ 

Bb 
HI • 0.0210 0.5500 

(621.761 • 614.0 1198.0 
• 0.7162 1.4121 

•• - • 0.0210 0.5321 
16J6.U)•. 618.1 1197.2 

• 0.71114 1.4087 

lb 
.,. • 0.0211 0.5181 

162&.611 • 622.4 11116.4 
o0.7:13111.-

lb 
- • 0.0211 0.6001 

1611.1141 • 626.6 1195.8 
• 0.7276 1.4022 

•• • HI 9 0.0211 0.485& 
1616.101 • 630.8 1194.7 

o 0.7316 U90I 

Bb 
- • 0.0214 0.4717 

1uual ~ o"lt~ :;:J 
Bb 

'" • 0.0215 0.4583 
(641.601 • 538.6 1192.1 

• o.n93 1.10211 

lb 
.... • 0.0211 0."51 

1644.161 • 642.4 1191.8 
• 0.7431 l.al98 

lb 
IHI • 0.0217 0.4SM 

1647.671 • 646.1 1101.0 • 
00.741181.31171 

Bb 
·- • 0.0211 8.<211 IUO.UI • 650.0 11110.0 

• 0.7604 1.31138 

lb 
""' • 8.0211 8.4101 

16U.411 • 663.7 11118.0 
• 1.7640 1.1&10 

lb u• • 1.0211 e.coos 
11611MI • 667.4 1187 .• 

• 8.7671 1.1710 .. 
.... • ~- 1.1001 

11611.871 • 661.0 1186.7 
• 0.7110 1.17$1 

18.25 38.25 58.25 78.25 98.25 128.25 178.25 228.25 278.25 378.25 478.25 578.25 678 25 
0.5774 0.6048 0.6300 0.6539 0.6763 0.7081 0.7573 0.8038 0.8483 0.9338 I 0155 1.0•50 1.1727 
1216.1 1234.8 1252.1 1268.5 1284.0 1304.8 1336.8 1367.0 1396.6 1453.8 1509.7 1565.4 1620 8 
1.4304 1.4490 1.4657 1.4813 1.4958 1.6148 1.5430 1.5685 1.5925 1.6362 1.6758 1.7127 1.7471 

14.77 34.77 54.77 1<.77 94.77 124.77 17C.77 224.77 274.77 37C 77 47U7 57C 77 874.77 
0.5545 0.5817 0.6070 0.6306 0.6528 0.6841 0.7323 0.7779 0.8213 0.9048 0.9845 1.0619 1.1375 
1212.4 1231.5 1249.1 1265.7 128l.C 1302.1 1335.2 1365.7 1395.4 1452.8 1509 0 1564.8 1620.4 
1.4240 1.4429 1.4600 1.4758 1.4905 1.5101 1.5386 1.5643 1.5883 1.6321 1.0720 1.711110 1.7435 

11.38 11.38 61.38 71.38 91.38 121.38 171.38 221.38 271.38 371.38 471.38 571.38 871 38 
0.5327 0.5601 0.5851 0.6085 0.6305 0.6615 0.7087 0.7535 0.7960 0.8773 0.9554 1.0306 1.1045 
1208.4 1228.0 1246.0 1263.0 1279.0 1300.9 1333.5 1364 4 1394.2 1451.9 1508.3 1564.3 1619.8 
1.4177 1.4371 ....... 1.4708 1.4858 1.5058 1.5345 1.5606 1.6847 1.6287 1.6687 1.7058 1.7403 

8.06 28.06 48.06 88.06 88.06 118.06 168.06 218.06 268.06 368.06 468.06 568.08 668~ 
0.5123 0.5394 0.5644 0.5876 0.6094 0.6399 0.6866 0 7304 0.7720 0.8516 0.9277 1.0010 1.07 • 
1204.0 1224.2 1242.8 1260.0 1276.5 1298.6 1331.8 1363.0 1392.9 1451.1 1507.8 1563.7 161 .3 
1.4106 1.4306 1.4484 1.4849 1.4803 1.5004 1.6296 1.5559 1.5801 1.6245 1.6647 1.7017 1.7362 

UIO 24.80 44.80 11<1.80 84.80 114.80 111<1.80 %14 80 264.80 364.80 464.80 564 80 1164 80 
0.4927 0.5199 0.5448 0.5678 0.5894 0.6196 0.665$ 0.7085 0.7494 0.8272 0.901t 0.9731 1.0432 
1200.0 1220.8 1239.6 1257.0 1273.8 1296.7 1330.2 1361.7 1391.7 1450.0 1506.9 1563.1 1618.9 
1.4044 1.4250 1.4433 1.45911 1.4757 1.4965 1.5260 1.5526 1.5769 1.6214 1.6618 1.6990 1.7337 

1.82 21.82 41.82 61.62 81.82 111.82 161.82 211.62 261.62 36162 461.62 561.62 881.62 
O.f741 O.&Oit 0.5262 0.5491 0.5705 0 6003 0.6456 0.6877 0.7277 0.8039 0.8766 0.9465 1.0148 
1195.8 1217.0 1236.4 1254.1 1271.3 1294.5 1328.5 1360.3 1390.5 IUU 1506.1 1562 6 1618.& 
1.31180 1.4190 1.4378 1.4547 1.4708 1.4920 1.52:l0 1.5488 1.5733 1.6180 1.6584 1.6958 1.7306 

18.50 38.50 58.50 78.50 108.50 158.50 208.50 258.50 358.50 458.50 558.50 &58.50 
0.4835 0.5083 0.5311 0.5524 0.5820 0.6268 0.6680 0.7073 0.7820 0.8533 0 9214 0.9880 
1213.0 1233.0 1251.2 1268.7 1292.1 1326.7 1358.8 1389.2 1448.2 1505.4 1562.0 1618.01 
1.4128 1.4322 1.4495 1.48511 1.4873 1.5178 1.6449 1.5695 1.6145 ).6551 ).6926 1.727' 

15.44 35.44 55.44 75.44 105.44 15h4 205.44 255.44 355.44 455 44 555.44 855.44 
0.4665 0.4914 0.5141 O.~M O.S639 0.6085 0.6492 0.6819 0.7611 0.8306 0.8V7t 0.9626 
1208.8 1229.4 1248.2 1265.8 1289.6 1324.9 1357.2 1388.0 1447.3 1504.7 IS61.3 1617.5 
1.4068 1.4268 1.4445 1.4610 1.4827 1.5138 1.5411 1.5660 1.6113 1.8520 1.6895 1.7244 

12.43 32.43 52.43 72.43 102.41 152.43 202.43 252 43 352.43 452 43 552.U 852.43 
0.4498 0.4751 0.4978 0.5188 O.M79 0.5913 0.631' 0.6695 0.7413 0.8095 0.8746 0.9381 
1204.5 1225.11 1245.2 1263.0 1287.& 1323.1 1355.7 1386.8 1446.4 1504.1 1560 e 1617 o 
1.4004 1.4212 1.431i6 1.4562 1.4787 1.5100 1.5375 1.5627 1.6082 1.84VI 1.6866 1.72111 

8.48 29.48 49.48 89.48 99.48 149.48 199.48 249.48 349.48 449.48 549.48 849.48 
0.4345 0.4598 0.4822 0.5031 0.5320 0.5749 0.6143 0.6519 0.7223 0.7892 0.8531 0.9154 
1200.5 1222.4 1241.8 1260 2 1285.1 1321.3 1354.2 1315.6 1445.4 1503.4 1560.0 1616.5 
U943 1.4155 1.4341 1.4512 1.4739 1.5058 1.5336 1.5590 1.6047 1.8458 1.6833 1.71M 

6.58 28.58 48.58 88.58 96.58 146.58 196.58 146.58 348.58 448.58 548.58 846.&8 
0 .• 195 0.4:446 0.4672 0.4878 0.5169 0.5592 0.5980 0.6349 0.7042 0.7696 0.8322 0.8933 
1196.3 1218.7 1238.8 1257.2 1282.8 1319.4 1352.8 1384.1 1444.3 1502.5 1559.3 1615.9 
1..11181 1.4100 1.42112 1.4464 1.4611& 1.5020 1.5300 1.5555 1.6015 1.6428 1.6804 1.7158 

1.74 23.74 43.74 83.74 93.74 143.74 193.74 243.74 343.74 443.74 543.74 11<13.74 
G.toM 0.430& 0.4530 0.4738 0.5027 O . .W45 0.5828 0.6190 0.6871 0.7511 0.8125 0.872t 
1192.1 1214.9 1235.8 1254.5 1280.6 1317.8 1351.3 1383.0 1443.8 1501.7 1558.7 1615.4 
I.MU 1.4044 1.4241 1.1418 1.4658 1.4984 l.li267 1.5523 1.5966 1.6398 1.677& 1.7121 

20.91 40.93 60.91 110.93 140.91 190.93 240.93 340 93 440.93 U0.93 8411.91 
0.4187 0.4392 8.4598 8.4883 0.5301 0.5678 0.6036 0.6706 0.7333 0.7938 0.8524 
1211.1 123Z.t 1251.6 1777.7 t3l5.e 134.9.& 1381.7 1442.& 1soo.a 15M.z l&tt.t 
1.311111 1.4190 1.4370 1.4810 ··- 1.5231 1.5491 1.61158 1.6369 1.6748 1.7101 

Sb • euperheat, d~. F. h - enthalpy, B.t.u. per lb. 
Y • ._;lie volume, ou. fL per lb. a - entropy, B.t.u. per dec. F. per lb. 
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T-ABLE XXV 
continued 

Superheated Steam (Continued) 

Lb./Sq. lo. Sat. Sat. TEuP•RATUa&-Dw:oaE&e FAaaBNaarr 
(Sat. Temp.) Water Steam 180° 100• 110• MO• 150° 110• fOO• fl0° teo• 100° 100° 1000• noo• 1100• 

~~~~~~~~~==~~===== 1561
•
811 ~ o~1~: ~~3s;:ig l~O:a: l~iM l~t:2g l~::lit l~::.; l~::J lWi~ e~2: l~tM ~~~.s; l~t~2~ :~.~ lW2: l~Jo\i 

Sb 15.46 35.46 55.46 75.46 95.46 115.46 135.46 155.46 185.46 235.46 335.46 435.46 53546 8354e 
ltYI y 0.0222 0.3710 0.3911 0.4133 0.4339 0.4530 0.4708 0.4874 0.5032 0.5183 0.5400 0.5747 0.6398 0.7005 0.7586 0.8149 

(564.54) b 568.2 1184.4 1203.6 1225.4 1245.4 1264.6 1281.5 1297.3 131U 1326.1 1346.4 1379.0 1440.6 1499.4 1557.0 1614 o 
o 0.7671 1.3694 1.3880 1.4088 1.4275 1.4451 1.4603 1.4743 1.4872 1.4991 1.5161 1.5425 1.5896 1.6313 I 6694 1 7 .. 8 

Sb 12.81 32.81 52.81 72.81 02.81 112.81 132.81 152.81 182.81 232.81 332.81 432.81 532.81 632.81 
1100 ., 0.0223 0.3620 0.3793 0.4013 0.4219 0.4408 0.4585 0.4750 0.4907 0.5056 0.5271 0.5613 0.6251 0.6853 0.7<23 0 7975 

(567.19) b 571.7 1183.2 1200.2 1222.1 1242.6 1261.5 1279.2 1295.3 1310.3 1324.4 •1345.0 1377.7 1439.5 1499.0 1556.6 tiHJ 6 
• 0.7712 1.3667 1.3831 1.4040 1.4232 1.4405 1.4565 1.4707 1.4838 1.4958 1.5131 1.5395 1.5867 1.6289 1.6671 1.7025 

Sb 10.18 ·30.18 50.18 70.18 90.18 110.18 130.18 150.18 180.18 230.18 330.18 430.18 530.18 630" 
· 1111 v 0.0224 o.3534 o.3669 o.3895 o.4102 o.429o 0.4466 o.463t o.4786 0.4934 o.5t46 0.5483 0.6113 o.6702 o.7264 o 7806 

(569.82) b 575.1 1182.0 1195.6 1218.8 1239.7 1258.8 1276.T 1293.3 1308.3 1322.7 1343.3 1376.4 1438.6 1498.0 1556.0 IG13 0 
• 0.7745 1.3640 1.3771 1.3990 1.4188 1.4363 1.4524 1.4671 1.4802 1.4925 1.5097 1.5365 1.5840 1.8262 1.6646 1.7000 

8b 7.61 27.61 47.81 67.61 81.81 107.61 127.61 147.61 177.61 227.61 127.61 427.61 527.61 i121 aT 
1110 v 0.0225 o.3453 0.3549 o.3782 o.3991 0.4t77 0.4354 o.45t7 o.4672 o.48t7 0.5027 o.5360 o.5980 o.6558 o.7113 o.1&.4 

(572.39) b 578.6 1180.8 1190.9 1215.0 1238.7 1258.0 1274.5 1291.2 1306.8 1321.0 1341.9 1375.2 1437.7 1497.2 1555.4 1612.6 
o 0.7777 1.3612 1.3710 1.3939 1.4142 1.4319 1.4486 1.4634 1.4768 1.4891 1.5088 1.5335 1.5813 1.8235 1.6620 1 697:i 

Sb 5.07 25.G7 45.07 85.07 85.07 105.07 125.07 145.07 175.07 225.07 325.07 425.07 525.07 625.07 
11'1'1 .. 0.0226 0.3371 0.3437 0.3672 0.3881 0.4068 0.4244 0.4406 0.4560 0.4705 0.4912 0.5241 0.5852 0.6420 0.6966 0.7<88 

(574.931 b 582.0 1179.5 1186.5 1211.2 1233.5 1253.3 1272.0 1289.0 1304.8 1319.4 1340.3 1373.9 1436.7 1496.3 1554.7 1612.0 
• 0.7809 1.3584 1.3651 1.3887 1.4095 1.4277 1.4445 1.4596 1.4732 1.4858 1.5033 1.5305 1.5785 1.6207 1.6594 1.6950 

Sb 2.57 22.57 42.57 82.57 82.57 102.57 122.57 '142.57 172.57 222.57 322.57 422.57 522.57 122.57 
1100 .. 0.0227 0.3294 0.3329 0.3567 0.3778 0.3965 0.4140 0.4301 0.4453 0.4598 0.4803 0.5127 0.5730 0.6290 0.6826 0.7340 

(577.43) b 585.4 1178.3 1182.0 1207.7 1230.3 1250.8 1269.8 1287.0 1302.8 1317.8 1338.9 1372.8 1435.8 1495.7 1554.2 1611.8 
• 0.7840 1.3557 1.3592 1.3837 1.4049 1..4235 1.4406 1.4560 1.4698 1.4826 1.5002 1.5275 1.6758 1.8183 1.6570 1.6926 

Sh 
1HI v 0.0228 0.3220 

(579.89) b 588.7 1177.0 
• 0.7871 1.3530 

. Sb 
1110 .. 0.0229 0.3147 

(582.32) b 592.1 1175.8 
• 0.7902 1.3504 

8b 
11'1'1 .. 0.0230 0.3078 

(584.71) b 595.3 1174.5 
• 0.7932 1.3477 

Bb 
1400 .. 0.0231 0.3011 

(587.07) b 598.8 1173.2 
• 0.7963 1.3453 

Sb 
101 .. 0.0232 0.2947 

(589.40) b 601.8 1171.8 
• 0.7992 1.3425 

Sb 
1410 • 0.0233 0.2885 

(591.70) b 605.0 1170.5 
• 0.8022 1.3401 

8b 
14TI v 0.0234 0.2824 

(593.97) b 608.2 1169.1 
• 0.8052 1.3375 

Sb 
1100 .. 0.0235 0.2765 

(596.20) b 61 u 1167.7 
• 0.8081 1.3350 

Sb 
lUI v 0.0236 0.2708 

(598.41) b 614.5 1166.2 
• 0.8109 1.3323 

Sb 
1110 v 0.0237 0.2653 

(600.59) b 617.7 1164.8 
• 0.8138 1.3298 

20.11 40.11 60.11 80.11 100.11 120.11.140.11 170.11 220.11 320.11 420.11 520.11 820.11 
0.3463 0.3673 0.3863 0.4037 0.4200 0.4350 0.4493 0.4698 0.5016 0.5611 0.6162 0.6689 0.7195 
1203.8 1227.0 1247.8 1267.0 1285.0 1300.8 1315.9 1337.3 1371.2 1434.8 1494.9 1553.4 1611.0 
1.378.t 1.4002 1.4193 1.4368' 1.4525 1.4663 1.4792 1.4971 1.52t8 1.6731 1.6158 1.6545 1.890~ 

17.68 37.68 57.68 77.68 97.68 117.68 137.88 187.68 217.68 117.88 417.68 517.84 817.68 
0.3363 0.3578 0.3766 0.3940 0.4105 0.4252 G.4393 0.4594 0.4911 0.5497' 0.6042 0.6559 0.7057 
1200.0 1223.8 1245.0 1264.8 1283.2 1299.1 1314.2 1335.8 1370.0 1433.8 1494.3 1552.8 1610.6 
1.3734 1.3957 1.4151 1.4328 !.4492 1.4631 1.4760 U94J 1.5218 1.57b5 1.6134 1.6521 1.6881 

15.29 35.29 55.29 75.29 95.29 115.29 135.29 165.29 215.29 315.29 415.29 515.29 815.29 
0.3266 0.3480 0.3670 0.3847 0.4007 0.4154 0.4295 0.4494 0.4808 0.5387 0.5922 0.6432 0.6922 
1195.8 1220.2 1242.0 1262.1 1280.7 1296.8 1312.3 1334.1 1368.6 1432.8 1493.2 1552.0 1609 9 
1.3680 1.3908 1.4108 1.4289 1.1453 1.4593 1.4726 1.4908 1.5188 1.5678 1.6107 1.6496 1.6856 

12.93 32.93 52.93 72.93 92.93 112.93 132.93 182.93 212.93 312.93 412.93 512.93 612.93 
0.3172 0.3388 0.3581 0.3760 0.3914 0.4063 0.4203 0.4401 0.4711 0.5283 0.5811 0.6313 0.6795 
1191.8 1216.9 1239.2 1260.1 1278.2 1294.9 1310.8 1332.8 1367.4 1431.9 1492.7 1551.7 1609.6 
1.3629 1.3863 1.4068 1.4256 1.4416 1.4562 l.t896 1.4882 1.5162 1.5654 1.6086 1.6476 1.6836 

10.60 30.60 50.60 70.60 90.60 110.60 130.60 160.60 210.60 310.60 410.60 510.60 810.80 
0.3081 0.3297 0.3491 0.3668 0.3825 0.3972 D.4112 0.4308 0.4616 0.5180 0.5701 0.6195 0.6671 
1187.7 1213.2 1236.2 1257.2 1275.8 1292.9 1308.9 1331.1 1366.1 1431.0 1491.8 1551.0 1609.1 
1.3578 1.3814 1.4025 1.4215 1.4379 1.4528 1.4665 1.4850 1.6134 1.5629 1.6061 1.6453 1.6814 

8.30 28.30 48.30 68.30 88.30 108.30 128.30 158.30 208.311 308.30 408.30 608.30 608.30 
0.2991 0.3211 0.3405 0.3580 0.3739 0.3885 0.4025 0.4220 0.4524 0.5082 0.5597 0.6083 0.6552 
1183.2 1209.7 1233.1 1254.3 1273.5 1290.6 1307.0 1329.7 1364.8 1430.1 1491.3 1550.4 1608.6 
1.3521 1.3769 1.3984 1.4170 1.4345 J.fd93 1.4634 1.4824 1.5108 1.5608 1.6041 1.6432 1.8794 

8.03 26.03 48.03 66.03 86.03 106.03 126.03 158.03 206.03 306.03 406.03 506.03 806.03 
0.2903 0.3126 0.3318 0.3495 0.3654 0.3801 0.3939 0.4129 0.4435 0.4986 0.5493 0.5973 0.6439 
1178.7 1206.2 1229.7 1251.5 1271.0 1288.8. 1305.0 1327.4 1363.5 1429.1 1490.3 1549.8 1608.4 
1.3466 1.3723 1.3939 1.4135 1.4308 1.44&J 1.4601 1.4789 1.5081 1.5582 1.6018 1.641~ 1.0776 

3.80 23.80 43.80 83.80 83.80 103.80 123.80 153.80 203.80 303.80 403.80 503.80 603.80 
0.2817 0.3044 0.3236 0.3413 0.3573 0.3721 0.3856 0.4042 0.4349 0.4894 0.5396 0.5869 0.6332 
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 
1.3411 1.3676 1.3895 1.4094 1.4272 1.4431 1.4569 1.4757 1.5054 1.5558 1.5995 1.8390 1.8757 

21.59 41.59 61.59 81.59 101.59 121.59 151.59 201.59 301.59 101.59 501.59 601.59 
0.2962 0.3158 0.3335 0.3495 0.3642 0.3777 0.3965 0.4265 0.4804 0.5299 0.5768 0.6218 

ta::2: :~i~ ~~~s: ~~4s:a: era9~ :~s\i: :~i1'ai\ ~~~:i~ :~: :~s:1: ~~~t :~tl:i; 
19.41 39.41 59.41 79.41 ..... 119.41 149.41 199.41 299.41 399.41 199.41 599.41 

0.2883 0.3084 0.3261 0.3420 0.3567 0.3702 0.3891 0.4185 0.4719 0.5208 0.5669 0.6113 
1194.5 1220.5 1243.3 1264.0 1282.7 .1299.6 1323.0 1359.4 1428.2 1488.3 1548.2 1607.0 
1.3578 1.3814 !.4020 1.4203 1.4365 1.4510 1.4706 1.5001 1.5511 1.5951 1.6348 1.6713 

Sh = superheat, deg. F. h = enthalpy, B.t.u. per lb. 
v = specific volume, cu. ft. per lb. e = entropy, B.t.u. per deg. F. per lb. 
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Superheated Steam-(Cantinued) 
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t..,~s';.~: 8at. 8at. TtvnaATtra8-Dtoasc• FAaa&lfllaT 

-~---~--~~~~~--~~~ 
'"' 

8~ oo2a8 o2s99 o1l~ o3Jd~ o5
J1= o7i:i~: o9i4~; ~1i6~ ~3i7~: ~5Js~ ~7i9~; ~9li~ ~:~ :9li~ ~9ls~ ~9~~ 

ltiOWI ~ o~.r.'O: ~~6t1ll 1a~2: l?a'7
6
6: l 2a~7: ~~~~~ l 24~: :w7: ~~j~ :~;7~= :~4~ lW1: l~"i: ~~S:J ~~J ~~~~ 

Bb 15 II 35.11 55.13 75.13 95.13 115.13 135.13 ISS. II 175.13 195.11 295.13 395.13 495.13 595.13 
,_ • 0 0239 0 2548 0.2730 0 2935 0.3114 0 3274 0.3421 .~.3555 0.3682 0.3802 0.3919 0.4031 0.4554 0.5032 0.5482 0.5914 

ceoun ~ oW~: :~:~.: P:1~ lW2~ :w,; l 2."18:i~ lWo~ :~:;.~ ~~~M l~42Ji~ l~ l~4S:~ ~~ l~S:: :~: l~1: 
Bb IS 03 33.03 53.03 73.03 93.03 113 03 133 03 153.03 173.03 193.03 293.03 393.03 493.03 593.03 

lUI • 0.0240 0.24117 0.2656 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 

(eo6.m ~ o~N2; ~~~2: l~a'i2l lW~ l 2a~~ l2~ lWJ l~ii: :~::;2 ~~~ :~:~ lW:J l~.X l~ := l~:;~ 
Bb 10 9S 30.95 50.95 70.95 90.95 110.95 130.95 150.95 170.95 190.95 290.95 390.95 490.95 590.95 

1111 • 0.0241 0.2448 0.2583 0.2794 0.2976 0 3136 0.3280 0.3417 0.3542 0.3661 0.3776 0.3887 0.4399 0.4867 0.5305 0.5724 
11109

·
061 ~ o~:J l~i18~: lW1: l~3~f l2:i.i: ~~~ l

2IM l~.'a'a: l~tJ ~~ l~isf l~&J l~:iA l~: l1"2~~ l~al 
Bh 8.90 28 90 48.90 68 90 88.90 108.90 128.90 148.90 168.90 188.90 288.90 388.90 488.90 588.90 

IIYI • 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 
(111.101 ~ 633.1 1157.2 1173.1 1203.2 1228.7 1251.0 1271.5 1289.7 1306.4 1322.2 1337.5 1352.5 1420.9 1484.4 1545.0 1604.1 

• 0.8278 1.1171 1.3321 l.a597 1.3827 1.4024 1.4203 1.4358 1.4499 1.4629 1.4754 1.4874 1.6396 1.5846 1.6248 1.6615 

Bb 8 88 26.88 4ll.88 88.88 88.88 106.88 126.88 146.88 188.88 188.88 288.88 388.88 488.88 586.88 
,_ • 0.0241 0.2354 0.2441 0.2659 0.2844 0.3006 0.3152 0.3286 0.3411 0.3528 0.3641 0.3750 0.4254 0.4711 0.5139 0.5549 

(111.121 ~ 636.1 1155.7 1168.1 1199.4 122>.7 1248.4 1269.4 1287.8 1304.7 1320.7 1336.2 1351.2 1420.1 1483.7 1544.4 1603.9 
o 0.8304 1.1147 U262 U549 1.3788 1.3987 1.4170 1.4327 1.4469 1.41102 1.4728 1.4848 1.6374 1.5825 1.6227 1.6597 

Bb 4.87 24.17 44.87 84.87 84.87 104.87 124.87 144.87 184.87 184.87 284.87 384.87 484.87 584.87 
lftl • 0.0244 0.2309 0.2384 0.2593 0.2780 0.2943 0.3088 0.3222 0.3346 0.3463 0.3575 0.3684 0.4183 0.4636 0.5058 0.5464 

jll6.11) ~ 639.1 1154.1 1165.2 1195.6 1222 4 1245.8 12668 1285.5 1302.7 1318.9 1334.5 1M9.5 1419.0 1482.9 1543.7 1603.4 
• 0.8331 1.8123 1.3226 1.3505 1.3747 1.3954 1.4136 1.4296 1.4441 1.4575 1.4702 1.4822 1.8352 1.5806 1.6208 1.6571 

Bb 1.89 22.89 42.89 82.89 82.89 102.89 122.89 142.89 162.89 182.89 282.89 382.89 482.89 582.89 
IYII • 0.0245 0.2265 0.2329 0.2529 0.2718 0.2882 0.3028 0.3162 0.3285 0.3402 0 3514 0.3622 0.4116 0.4564 0.4982 0.5383 

1117.111 h. 642.1 1152.6 1162.0 1191.7 1219.2 1243.1 1264.5 12836 1300.9 1317.4 1333.1 IM8.3 1418.1 1481.2 1543.3 1603.0 
0 0.8359 1.3099 1.3187 1.3460 1.3708 1.3919 1.4106 1.4269 1.4414 1.4550 1.4678 1.4800 1.6333 1.5780 1.6192 1.6562 

Bh 
'"' • 0.0246 0.2222 

1119.071 h 845.0 1150 9 
• 0.8388 1.3076 

Bh. 
1- • 0.024? 0.1180 

1621.001 ~ 648.0 1149.3 
0 0.8412 1.3061 

Bh 
IHI • 0.0248 0.2139 

1122.921 ~ 650.0 1147.7 
• 0.8431 1.3028 

Bb 
11N • 0.0241 0.2099 

1824.81) ~ 653.9 1145 9 
• 0.8465 1.3002 

Bh 
,.,. • 0.0251 0.2060 

1126.691 • 656.9 1144 2 
• 0.8491 1.2977 

Bh 
·- • 0 0252 0.2022 1128.66) • 6599 1142.4 

• 0.8517 1.2951 

Bh 
lUI • 0 0253 11.1985 .-au SBI h. 662 8 1140 6 

• 0.8543 1.21126 

Bh 
,... • 00254 11.1941 

1132.20) • 665 8 1138.1 
o 0.8569 1.211Q1 

• '"' • 8 02l101 01911 
(134 00) • 668 7 1137 0 

• 0.S,.,9i I 2877 

20.93 40.93 60.93 80.93 100.93 120.93 140 93 160.93 180.93 280.93 380.93 480.93 580 93 
0.2466 0.2657 0.2822 0.2968 0.3102 0.3225 0.3340 0.3452 0.3559 0.4049 0.4493 0.4906 0.5302 
1187.0 1216.0 1240.4 1262.1 1281.5 1299.0 1315.5 1331.5 1346.8 1416.9 1481.3 1542.5 1602.3 
1.3413 1.3669 1.3885 1.4074 1.4239 1.4387 1.4523 1.4663 1.4776 1.6311 1.6767 1.6173 1.6544 

19.00 39.00 59.00 79.00 99 00 119 00 139 00 159.00 179.00 279.00 379.00 479.00 579.00 
0.2405 0.2598 0.2764 0.2912 0.3045 0.3168 0.3283 0.3393 0.3499 0.3986 0.4425 0.4834 0.5224 
1183.7 1212.7 1237.0 12598 1279.6 1297.t 13139 1329.9 1345.3 1416.0 1480.6 IM2.0 1601.8 
1.3367 1.3628 1.3848 1.4041 1.4211 1.4360 1.4497 1.4627 1.47:.0 1.5290 U748 1.6155 1.6526 

17.08 37.08 57.08 77.08 97.08 117.08 137.08 157.08 177.08 277.08 377.08 477.08 577.08 
0.2M5 0.2540 0.2708 0.21155 0.2991 0.3112 0.3225 0.3335 0.3441 0.39 .. 0.4357 0.4763 0.5147 
1179.5 1209.4 1234.9 1257.3 1277 8 1295.8 J312.2 1328.3 1343.9 1415.0 1479.3 1541.3 1601.1 
1.3319 1.3588 1.3815 1.4009 1.4185 1.4334 1.4471 1.4602 1.4727 1.5270 1.5728 1.6137 1.6508 

15.18 35.18 55.18 75.18 95.18 115.18 135.18 155.18 175.18 275.18 375.18 475.18 575.18 
0.2285 0.2482 0.2651 0 2799 0.2936 0.3056 0.3170 0.3279 0.3384 0.3863 0.4293 0.4695 0.5075 
11751 1205.8 1231.8 1254 8 1275.6 1293.5 1310.5 1326.7 1342.4 1413.9 1479.0 1540.8 1600.8 
1.3269 1.3546 1.3776 1.3876 1.4154 l.f305 1.4445 1.4577 1.470S 1.5248 I.S710 1.6120 1.6492 

lUI 33.31 53.31 73.31 93 31 113.31 133.31 153.31 173.31 273 31 373.31 473.31 573.31 
0 2225 0 2427 0.2597 0 2746 0.2882 0.3003 0.3115 0.3224 0.3328 0.3804 0 4229 0.4628 0.5003 
1170.5 1202.3 1229 0 1252.3 1273.5 1291.8 1308 7 1325.2 1340.8 1412.9 1478.0 1540.2 1600.3 
1.3218 1.3504 1.3741 1.3943 1.4124 1.4278 1.4418 1.4552 1.4677 1.6227 1.5689 1.6101 1.6475 

11.45 31.45 51.45 71.45 9145 111.45 131.45 151.45 171.45 271.45 371.45 471.45 571.45 
0 2165 0 2371 0.2~3 0 2694 0.2828 0.2950 0 3063 0.3171 0.3274 0.3747 0.4170 0.4562 0.4934 
ll6U5 1198 8 1225 9 1249.8 1271.0 1289 7 1307 0 1323.5 1339.4 1411.9 1477.5 1539.7 1399.8 
1.3163 1.3462 1.3702 1.3910 1.4091 1.4249 1.<392 1.4526 1.4663 1.6207 1.5672 1.6084 1.6457 

• 62 29 62 49.62 69 62 89 62 109 62 129.62 lt9.62 169 62 269.62 369.62 469.62 569.62 
0.2107 0.2317 0 2491 0 2642 0 2776 0.2898 0.3010 0.3118 0.3221 0.3690 0 4109 0.4497 0.4864 
11609 11950 1223.1 12473 12fl8.7 1287.7 1305.1 1321.8 1337.8 1410.7 1476.6 1538.9 15990 
Ull1 1.3419 1.3667 1.3878 1.4061 1.4221 1.4364 1.4500 1.4628 1.6185 1.5652 1.606.:; 1.6438 

'80 27.80 47 80 61 80 87 80 107 80 127.80 147 80 167.80 267.80 367.80 467.80 567.80 
0.20f9 0.226t 0.2UO 0 2591 0.2726 0 2848 0.2960 0.3067 0.3170 0.3636 0.4052 0.4436 0.4800 
1155.8 1191.3 1220 0 1244.8 1266.~ 1285.8 1303 4 1320.2 1336.3 1409 7 1476.0 1538.4 IM8.8 
1.10:.6 I.S376 1.3630 1.3846 1.4031 l.t19t 1.4339 t.•·t76 1.460t 1.5165- 1.~ 1.6048 1.6624 

• 00 26 00 ffi 00 ft6 00 86 00 106 00 126...00 146 00 166.00 266.00 lfi6.00 466.00 568.00 
0 1992 0 Z212 0 2391 0.2544 0 2678 0.2798 0.2910 0.3016 0.3117 0.3581 0.399t 0.4376 0.4737 
1150 ~ l187.i 1217 0 1242 4 1264 4 1283.6 1301.$ 1318.3 1334.t 1408.4 1475.1 1537.8 1Mt8.4 
1.3000 1.333t 1.3~95 13816 1.400t 1.4165 l.t313 1.4400 1.4579 1.5lt-t 1 . .5617 1.6032 1.6401 

Sb - 8UI>erhM1. deo:. F. h = enthalr>Y. B.t.u. per lb. 
Y • epeeili~ \'olu1ue_ ru. ft.. I*' lb .. • = entropy, B.t.u. ~doc. F.~ lb. 
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TABLE XXV 
continued 

Superheated Steanr:-{Cantinued) 

Abo. Preoo. 
Lb./Sq. ln. Sat. Sat. TI:IIPIIIlATtra..,_D&oa&£1!1 FA.BIII:,.BU'I' 

(Sal. Temp.) Water Steam 110• .... yoo• 110• tao• 710° t10• 100° 110• 110• 100• tooo• uoo• tsoo• 

Bb 24 22 44 H 64.22 84.22 101.22 124 22 Itt 22 164.22 184.22 214.22 2r..c 22 364 22 tnt 22 564 22 
- • 0.0257 01879 0 2162 0 2344 0 2498 0.2633 0"2752 0 2862 0 2966 0.3067 0 3165 0 3305 U3528 o 39<0 o 4j19 o 4678 

(1135781 b 6717 1135.2 11837 12143 12400 1262.4 1281.8 12998 13164 1332.7 1348.8 1371.1 1407.2 1473.5 IS37.4 10988 
• 0.8620 1.2851 1.3289 1.3560 1.3783 1.3975 1.4138 1.4285 1.4422 1.4552 1.4677 1.4851 1.5122 1.5592 1.6015 1.6393 

Bh 22.48 42.48 8%.48 82.48 102.48 122 tft 142 48 162 td 182 46 212.46 262 46 362.46 462.46 562 46 
- • 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 0.4262 0 4617 

(637.$4) 1a 6747 1133.1 11799 1211.1 1237.5 1260.3 1280.1 1297.9 13148 1331.3 1347.1 1370.1 1406.2 1473.8 1537.0 15981 
o 0 8646 1.2826 1.3246 1.3523 1.3752 1.3947 U11t U261 1.4398 1.4530 1.4654 1.4832 1.5103 1.5582 1.6001 1.636o 

Bb 20.71 40.71 60.71 80.71 100.71 120.71 140.71 160.71 180.71 210.71 260 71 360.71 460.71 560.71 
SOlO • 0.0258 0.1812 0.2062 0.2248 0.2405 0.2541 0.2661 0.2789 0.2872 0.2972 0.3067 0.3208 0.3428 0.3833 0.4205 0.4558 

(1139.291 b 677.8 1131.4 1175.7 1207.7 1234.6 1257.9 1278.0 1295.9 1313 0 1329.5 1345.3 1368.8 1405.1 1472.8 1536.2 1597.4 
o 0.8671 1.2800 1.3199 1.3483 1.3717 1.3916 1.4085 U233 1.4372 1.4504 1.4628 1.4808 1.5082 1.5562 1.5982 1.6362 

Bb 18.98 38.98 S8.98 78.98 98.98 118:98 138 98 158.98 178.98 208.98 258.98 358.98 458.98 558.98 
"" • 0 0261 0.1780 0.2013 0.2200 0.2358 0.2494 0.2615 0.2724 0.2828 0.2927 0.3022 0.3161 0.3374 0.3782 0.4151 0.4499 

(641.021 b 680.5 1129.5 1171.5 1204.3 1231.6 1255.2 1275.7 1294.0 1311.5 1328.1 1344.0 1367.3 1403.1 1472.1 1535.7 1597.0 
o 0.8697 1.27711 1.3154 I.Mti 1.3682 I.JIIM UOSII 1.4208 1.4350 1.4483 1.4608 U788 1.6056 1.5546 1.5967 1.6348 

Bb 17.2'7 ST.2'7 57.2'7 77.2'7 97.27 117.2'7 137.2'7 157.27 177.1!7 207.2'7 257.27 357.27 457.27 557.27 
1108 • 0.0262 0.1748 0.1964 0.2152 0.2310 0.2447 0.2568 0.2679 0.2783 0.2882 0.2977 0.3114 0.3319 0.3730 0.4096 0.4441 

(642.73) • 683.4 1127.11 1167.3 1200.4 1228.2 1252.2 1273.0 1292.0 1309.8 1326.4 1342.8 1365.8 1400.8 1471.0 1534.8 1596.4 
• 0.8722 1.2'751 1.3108 1.3401 1.31143 1.3848 1.4023 1.4180 1.4323 1.4458 1.4585 1.4764 1.5027 1.5525 1.5947 1.6330 

Bb 15.57 35.57 65.57 75.57 95.57 115.57 135.57 165.57 175.57 205.57 255.57 355.57 455.57 555.57 
·~·· • 0.02113 0.1718 0.1918 0.2108 0.2268 0.24011 0.2527 0.2637 0.2739 0.2838 0.2933 0.3070 0.3280 0.3682 0.4045 0.4386 

(644.431 b 686.1 1125.11 1163.0 1197.1 1225.7 1250.2 1271.3 1290.2 1307.8 1324.8 1341.2 1364.7 l40Q.8 1470.5 1534.5 1596.0 
o 0.8747 1..2728 U060 U364 1.3611 1.3820 1.3994 1.4151 1.4294 1.4430 1.4559 1.4740 1.5011 1.5505 1.5929 1.6311 

~~~~~~~~~========= .(6411.111 • 689.2 1123.5 1158.11 1193.7 1222.7 1247.7 1269.1 1288.1 1305.7 1322.7 1339.4 1363.2 1400.5 1469.4 1533.8 1595.3 
• 0.8773 1..2700 1.3016 1.3328 1.3678 1.3792 1.3972 1.4129. 1.4272 1.4408 1.4540 1.4723 1.5003 1.6492 1.5918 1.6300 

llfll ~.0.02811 0.11155 0~128~ o~~~ o~li: o7~~ o'i<~ ~~f:i~ ~3i6~ ~5i;~ ~7ls!~ ~.: ~5fi~ ~5fs~ :5io!: ~~:i~ 
(647.771· ) 692.0 1121.6 1154.1 1189.7 1219.8 1244.9 1268.5 1286.1 1304.0 1321.3 1338.0 1361.9 1399.4 1468.9 1533.1 1595.0 

il 0.8788 1.2870 1..21171 1.3284 1.3548 1.3760 1.3942 1.4104 1.4250 1.4388 USI9 U704 1.4985 1.5478 1.5903 1.6288 

-~~~~~~~:========= -i649.t21 b 895.0 1119.4 1148.0 1185.8 1216.2 1241.8 1263.8 1283 6 1302.9 1319.5 1336.2 1360 3 1398 0 1467.9 1532.3 1594.3 
• 0.8823 1..21149 1.29011 1.3239 1.3504 1.3723 1.3907 1.4072 1.4229 1.4362 1.4494 1.4679 1.4962 1.5458 1.5884 1.6269 

8b 8.94 28.94 48.94 68.94 88.94 108.94 128.94 148.94 168.94 198.94 248.94 348.94 448.94 648.94 
-· • 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 0.3495 0.3847 0.4175 

(1151.0111 b 697' 1117.4 1142.7 1182.1 1213.~ 1239.1 1261.7 1282.0 1300.5 1318.0 1335.2 1359.2 1397.0 1467 0 1531.9 1593.7 
• 0.8848 1.2625 1.2852 1.3201 1.3472 1.3693 1.3!183 1.40>1 1.4201 1.4341 1.4476 1.4661 1.4944 1.5441 1.5871 1.6255 

Sb 7.33 2'7 33 47.33 117.33 87.33 107.33 127.33 147 33 167.33 197.33 247 33 347.33 447 33 547 33 
1310 • 0.02'70 0.15119 0.1680 0.1889 0.2055 0.2197 0.2320 0.2432 0 2535 0.2632 0.2726 0.2860 0.3066 0.3449 0.3800 0.4125 

(1152.67) b 700.8 1115.3 1137.2 1178.0 1209.7 1236.5 1259.2 1279.8 1298.6 1316.3 1333 5 1357.8 1395.5 1465.8 1531.2 1593 I 
• 0.8873 1.2599 1.2795 1.31511 1.3432 1.3661 1.3852 1.4022 1.4175 1.4317 1.4452 1.4640 1.4922 1.5421 1.5854 1.6239 

Sb 5.73 %5.73 45.73 85.73 85.73 105.73 125.73 145.73 165.73 195.73 245.73 345.73 445.73 545.73 
-· • 0.0272 0.1542 0.1830 0.1848 0.2018 0.2159 0.2281 0.2393 0.2496 0.2594 0.2688 0.2821 0.3026 0.3407 0.3755 0.4077 

(1154.2'7) b 703.8 1113.2 1130.8 1174.3 1207.1 1233.9 1256.7 1277.6 1296.8 1314.8 1332.1 1356.5 1394.4 1465.1 1530.7 1592.8 
o 0.8898 1.2573 1..2731 1.3116 1.3401 1.3630 1.3822 1.3995 U151 1.4293 1.4431 1.4619 1.4903 1.5403 1.5839 1.6225 

Sb 4.13 24.13 44.13 84.13 84.13 104.13 124.13 144.13 164.13 194.13 244.13 344.13 444.13 544.13 
1101 y 0 027t 0.1514 O.IUO 0.1807 0.1980 0.2120 0.2241 0.2353 0.2457 0.2556 0.2649 0.2781 0.2986 0.3365 0.3709 0 4029 

(1156.871 h 706.7 1111.0 1124.2 1169.9 1204.0 1230.9 1253.9 1273.0 1294.5 1312.9 1330.3 1354.9 1393.2 1464.3 1529.9 1592.2 
• 0.8923 1.2547 1.2665 1.3070 1.3366 1.3598 1.3790 1.3964 1.4123 1.4270 1.4407 1.4597 1.4884 1.5388 1.58~3 1.6210 

8b 2.28 22.211 42.211 62.211 82.211 102.28 122.26 142.211 162.28 192.26 241.26 342.28 442.20 542.28 
-· • 0.02'75 0.1488 0.1530 0.1766 0.1941 0.2083 0.2207 0.2319 0.2423 0.2520 0.2613 0.2744 0.2948 0.3324 0.3665 0.3983 

(1157.741 b 709.7 1108.8 1117.1 1165.7 1200.4 1228.2 1252.0 1273.3 1293.0 1311.5 1329 0 1353.8 1392.1 1463.5 1529.2" 1591.7 
• 0.8948 1.2521 1.2595 1.3025 1.3327 1.3565 1.3765 1.3941 1.4101 1.4249 1.4387 1.4577 1.4866 1.5372 1.5807 1.6196 

Sb 1.00 21.00 41.00 61.00 81.00 101.00 121.00 141.00 161.00 191.00 241.00 341.00 441.00 541.00 
1310 • 0.0277 0.1482 0.1479 0.1725 0.1901 0.2046 0.2172 0.2285 0.2389 0.2484 0.2576 0.2706 0.2910 0.3282 0.3621 0.3936 

(1159.001 b 712.8 1106.5 1109.7 1161.2 1196.8 1225.2 1249.8 1271.7 1291.8 1309.8 1327.3 1352.1 1391.0 1462.3 1528.3 1590.9 
• 0.8974 1..2495 1.2524 1.2980 1.3287 1.3532 1.3739 1.3920 1.4082 1.4227 1.4365 1.4537 1.4848 1.5354 1.3791 1.6180 

Sb 

,:.:S, ; o7'W: ~i~3g. 
• 0.9000 1..2467 

Sb 
- • 0.0280 0.1410 

(862.otll b 718.5 1101.4 
• 0.9025 1.2438 

19.45 39.45 59.45 79 45 99 45 119 45 139 45 159 45 189.45 239.45 339.45 439 45 539.45 
0.1686 0.1863 0.2010 0.2137 0.2250 0.2353 0.2450 0.2541 .0.2671 0.2873 0.3244 0.3580 0.3892 
1156.9 1193.0 1222.4 1247.5 1269 5 1289.6 1308 3 1325.8 1350.8 1389.8 1461.7 1527.8 1590.4 
1.2935 1.3249 1.3501 1.3712 1.3893 1.4057 1.4207 1.4344 1.4537 1.4830 1.5340 1.5777 1.6166 

17.91 37.91 57.91 77.91 97.91 117.91 137 91 157 91 187 91 237.91 337.91 437.91 537.YI 
0.1648 0.1824 0.1974 0.2101 0.2214 0.2317 0.2415 0.2506 0.2636 0.2836 0.3205 0.3538 0.3848 
11S2.2 1189.1 1219.4 1244.7 1267.1 1287.3 1306.S 1324.2 1349.6 1388.5 1460.8 1526.9 1589.8 
1.2887 1.3208 1.3467 1.3680 1.3865 1.4030 1.4183 1.4323 1.4519 1.4810 1.5323 1.5761 1.6152 

Sh = superheat. i!eg. F. h = enthalpy. R.t.u. per lb. 
a - entropy, H.t.u. per deg. F. per lb. v = specific volume, cu. ft. per lb. 
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Superheated Steam-IC~ncluded) 
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Lb./8q. Ia. BeL 8a\. TI:IIIIP•&ATtJa.-D.:oaa:n 'P'aaai:NIIt:IT 
(8aL. Temp.) Water 81.eara 110• too• tao• t60• 110• teo• eoo• aso• 110• 100• -· t-• uoo• 110e• 

Bb 16.88 36.88 66.88 76.88 96.88 116 88 134.88 156.88 IM.88 236.88 2M.88 334.88 634.88 534.88 
- • 0.02113 0.1360 0.1567 0.1750 0.1902 0.2032 0.21t7 0.2250 0.2347 0.2tt0 0.2569 0.2766 0.2956 0.3130 0.3458 0.37~ 

"'w' ~ o~:r: ~?:i~ ;~:M lWJ l~ll9; :~:~ l~Ni: l~Na~ :~:~2~ l~l:M l~:Iil ~~6S:i: ;~: ~~~ lWa~ ~~~~ 
8b 11.90 31.90 51.90 71.90 91.90 111.90 131.90 151.90 181.90 231.90 281.90 331.90 631.90 531.90 

- • 0.0287 0.1313 O.lt88 0.1680 0.1836 0.1967 0.2083 0.2188 0.2285 0.237S 0.2503 0.2700 0.28M 0.3058 0.3381 0.3683 
(1108.10) b 730.7 1091.0 1131.9 1173.9 1206.8 1234.5 1258.6 1280.1 1299.9 1318.3 1346.2 13M.3 1421.8 1457.3 1524.2 1587.11 

o 0.9127 1.2323 1.11683 1.3048 1.3329 1.3562 1.3761 1.3936 1.409& l.t240 UttO 1.4740 1.5011 U258 1.&701 1.6097 

Bb 8.97 28.97 ·t8.97 68.97 88.97 108.97 128.97 148.97 178.97 !28.97 278.97 328.97 428.97 628.97 
1110 • 0.0291 0.1266 O.lt08 0.1606 0.1766 0.1902 0.2020 0.2125 0.2223 0.2315 0.2tt0 0.2634 0.2817 0.2989 0.3308 0.3604 

(171.03) b 736.7 1085.8 1120.0 116U 1199.8 1228.9 1254.0 1276.0 1296.5 131&.8 1341.5 1381.8 1419.8 IU5.8 1522.8 1586.7 
• 0.9179 1.228& 1.2588 1.2957 1.32&7 1.3502 1.3709 1.3888 1.40&2 .1.4202 l.tt02 1.4704 1.4978 1.6228 1.587t 1.6070 

.. 8.09 28.09 48.09 66.09 88.09 108.09 126.09 146.09 176.09 226.09 276.09 326.09 426.09 528.09 
.... • 0.0295 0.1219 0.1323 0.1561 0.1708 0.1842 0.1961 0.2068 0.2166 0.2258 0.2380 0.2573 0.2754 0.2924 0.3237 0.3&30 

(071.911 .. 743.1 1080.1 11060 1157.0 1196.0 1223.9 1249.7 1272.2 1293.1 1312.6 1338.9 1379.7 1418.1 1454.2 1521.0 1585.8 
I 0.9232 1.11205 1.3432 1.2877 1.3192 1.3644 1.3657 1.3840 1.4008 Ul61 1.43~ 1.41170 1.4947 Ul911 1.6~6 1.604t 

8b 3.25 23.25. 63.25 63.25 83.25 103.25 123.25 143.25 173.25 223.25 273.25 323.25 f23.25 523.25 

&~~~=~~~========== 1 0.9287 1.11167 1.228t 1.2777 1.3116 J.33M 1.3606 1.3794 1.3967 1.4125 l.t328 1.4637 1.491t 1.6167 1.5818 1.6018 

Bb 
woe • o 0305 0.1123 

1179.64) b 756.1 1068.8 
I 0.93*1 1.2082 

Bh 
WIO y 0.0310 0.1077 

(682.28) b 763.0 1061.1 
I 0.93911 1.2016 

lib 
·- • 0.0318 0.1032 (684.98) b 770.0 IOM.8 

I 0.9461 1.1944 

Bh 
.... • 0 0322 0.0988 

(687 .65) b 777.6 1046.8 
I 0.9621 1.18611 

Sb 
·- • 0.0329 0.0941 

(690.281 b 785.2 1038.1 
• 0.9586 1.1786 

8b 
.... • 0.0337 0.0895 

(892.86) b 793.8 1028.8 
I 0.9655 1.1697 

Bb 
- • 0.0348 0.0840 

(89U7) b 802.8 1019.3 
• 0.9731 1.1607 

Bb 
- .. 0.0357 0.0804 

(697.8t) • 812.9 1007.7 
I 0.9811 1.1601 

Bb 
.... .. 0.0372 0.0752 

(700.211) b 824.8 996.0 
I 0.91110 1.1376 .. 

.... • 0.0391 0.0891 
1702.611) • 1M 1.1 976.1 

o I.OD58 1.1217 .. 
- • O.OUS O.OSIMI 

(7~.04) ~ 871 s 946 8 
I 1.0311 1.0961 

Bit 
..... a• y O.ftMI O.OSU 
C7~.M) ~ 9101 910 S 

··-~~ 1,.064,~ 
• Cn.,._. ,..__.,. 

20.48 40.46 80.48 80.48 100.46 120.46 140.46 170.46 220.48 27D.48 320.48 420.46 520.46 
0.1402 0.1681 0.1726 0.1866 0.1954 0.2053 0.2147 0.2269 0.2468 0.2632 0.2798 0.3105 0.3389 
1137.6 1179.7 1213.0 1240.3 1264.5 1286.5 1307.2 1334.0 137S.7 lt14.0 1450.8 1519.2 1583.8 
1.268t 1.3045 1.3326 1.3650 1.3747 1.3923 1.4088 1.4293 1.4606 1.4882 1.6137 ·~92 1.6993 

. 17.72 37.72 57.72 77.72 07.72 117.72 137.72 167.72 217.72 267.72 317.72 417.72 517.72 
0.133.\ 0.1520 0.1670 0.1794 0.1902 0.2000 0.2094 0.2!15 0.2402 0.2578 0.2740 0.3043 0.3322 
1127.1 1172.2 1207.4 1236.0 1260.8 1283.0 1304.2 133U 1373.3 1412.2 1449.2 1518.0 1582.8 
1.2583 1.2969 1.3265 1.3501 1.3703 1.3881 1.4048 a.~sa 1.4572 l.t853 a.suo 1.5566 1.6969 

15.02 35.02 55.02 75.02 95.02 115.02 135.02 185.02 215.02 285.02 315.02 fl5.02 515.02 
0.1267 0.1461 0.1615 0.1741 0.1851 0.1950 0.2045 0.2168 0.2351 0.2521 0.2685 0.2983 0.3258 
1115.0 1166.5 1201.5 1231.3 1257.0-1279.8 1301.7 1329.3 1371.5 1410.4 1447.9 1517.0 1581.9 
1.2476 1.2892 1.3203 l.at49 1.3658 a.3840 a.4013 l.t226 usu usp 1.60M a.osu 1.6945 

12.35 32.35 52.35 72.35 92.35 112.35 132.:15 182.35 212.35 282.35 312.35 412.35 512.35 
0.1198 0.1404 0.1563 0.1690 0.1801 0.1903 0.1995 0.2117 0.2298 0.2469 0.2629 0.2925 0.3197 
1103.5 1156.6 1195.8 1226.5 1252.9 1276.9 1298.4 1326.8 1368.9 1408.7 1446.0 1515.8 1581.1 
1.2359 1.2813 1.31t3 1.3397 1.3611 1.3803 1.3973 1.4192 1.4507 1.4795 1.50&& 1.6517 1.6923 

0.74 29.74 49.74 69.74 89.74 109.74 129.74 159.74 209.74 259.74 3ti'J.74 409.74 509.7t 
0.1126 0.1348 0.1511 0.1661 0.1754 0.1855 0.1969 0.2069 0.2250 0.2418 0.2578 0.2870 0.3138 
1089.2 1148.3 1189.5 1221.6 1249.1 1273.3 l:?-Jfi.7 1324.2 1367.1 1406.9 1444.8 1514.8 1580.2 
1.2228 1.2732 1.3080 1.3365 1.3569 1.3762 1.3939 1.4159 1.4480 1.4767 1.5032 1.6495 1.5902 

7.17 27.17 47.17 67.17 s1.17 107.17 127.17 157.17 207.17 257.17 307.17 407.17 507.17 
0.1052 0.1292 0.1460 0.1~3 0.1708 0.1809 0.1902 0.2023 0.2202 0.2369 0.2527 0.2815 0.3081 
1073.2 1139.5 1183.1 1216.6 1245.1 1269.8 1292.5 13:!1.7 1364.9 1405.l 1443.2 1513 5 1579.4 
1.2080 1.2647 qo14 1.3290 1.3522 a.3720 1.3898 u124 1.4tt8 1.4738 1.5004 1.6469 1.5879 

4 63 24.63 tt.63 66 63 M.63 104.63 124.63 156.63 204.63 254.63 304.63 404.63 504.63 
0.0972 0.1236 0.1410 0 ._46 0.1661 0.1763 O.ta:-.a 01978 0.2155 0.2122 0.2478 0.2763 0.3027 
1054.0 1130.3 1176.41 1211.41 1240.6 1266.0 12890 1319.0 1362.5 1403.4 1441.7 1512.4 1&78.9 
1.1907 1.2659 1.2967 1.3236 1.3474 1.3677 1.38&8 1.4090 1.4tl6 1.4711 1.4978 1.5447 1.5860 

2.16 22.16 42.18 62.16 82.16 102.16 122.16 152.18 202.18 252.16 302.16 402.18 502.16 
0.0868 0.1183 0.1361 O.lt99 0.1617 0.1719 0.1812 0.1935 0.2111 0.2275 0.2431 0.2712 0.2973 
1025.0 1121.2 1169.6 1205.9 1236.3 1262.4 1285.7 1316.4 1360.4 lf01.3 1440.2 1511.1 1577.9 
1:1650 1.2672 1.2879 1.3179 1.3437 1.3635 1.3819 1.4058 1.4386 1.4681 1.4952 !.5622 1.&837 

19.71 39.71 59 71 79 71 99.71 119.71 149.71 199.71 249 71 299.71 399.71 499.71 
0.1128 0.1312 0.1456 0.1576 0.1680 0.1111 0.1891 0.2068 0.2231 02385 0.2663 0.2921 
1110.8 1162 41 1200.9 1232.5 1259.4 1282.7 1313.4 1358.2 1399.5 14138.7 1509.9 1577.0 
1.2374 1.2808 1.31:18 1.3383 1.3599 1.3782 1.4019 1.43&& 1.46&3 1.4926 1.5398 1.5815 

17.31 37.31 57.31 77.31 97.31 117.31 147.31 197.31 247.31 297.31 397.31 497.31 
0.1075 0.1266 0.1410 0.1532 01636 0.1729 0.18..'i0 0.20241 0.2187 0.2341 0.2615 0.2871 
1100.3 1155.3 1194.7 1227.& 1254.9 1279.2 1310.5 13!;5.5 1397.5 1437.2 1508.6 1576.1 
1.2270 1.2738 1.3064 1.3331 1.3550 1.3741 1.3983 I.U:IO 1.4623 1.4900 1.5373 1.6792 

14.96 34 96 56.96 74.96 96.96 I 14.96 144.96 194.96 244.96 294.96 396.96 494.96 
0.10241 0.1217 0.1368 0.1493 0.1596 O.W87 O.HHO 0.198.5 0.21415 0.2296 0.2S70 0.2822 
1089 8 1146.9 1189.3 1223.4 1251.1 1275.2 1307.7 1353.8 1395.7 1435 2 15'l7.6 1575.3 
1.2180 1.2660 1.3011. 1.3288 1.3510 1.3699 1.3950 1.4296 1.4598 1.4874 1...353 1.5771 

14.116 34.66 54.66 74.66 94 66 114 !WI 144 66 194.66 244.66 294.66 394.66 494.66 
0.1018 01211 0.1363 0.14R8 0 t.'i91 0.1682 O.l&O.S 0.1980 0.2140 0.22t.JO 0.2:;&1 0.2816 
1088.5 1145.8 1188.5 1222.9 1250.6 1274 8 1307.3 1353.41 1395.3 14.34..8 1507.3 1575.1 
1.2170 1.2652 1.3005 1.32M 1.3506 1.36!06 1.3947 1.4293 1.4598 1.4872 1.5351 J.Sna 

Sb - ouperheat, deg. F. b = enthal1w. B.t.u. per lb.· 
y - apeci6.o volume, cu. ft. per lb. • "' entropy, B.t.u. per dec. F. per lb. 
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TABLE XXV 
continued 

Moll~er r.ia~ram for SteKm 

(Po • • r ·) 



IMOEX 

Refereneee are te P•a•• 

A 
Air-cooled wall, 153 
Air ejector, condenser, 1C5 

capacity, 105 
characteristics, 105 

Air, Diesel engi~e scaven-
ging, 286 
excess, 120 
total, 120 

Air heaters, economic sur-
face, 169 
heat transfer, 166 
plate type, 1€.€ 
recuperative, 1e5 
regenerative, 166 
tubular, 166 

Air horsepower, 239 
Altitude, Diesel engire rat­

ing, 291 
Analysis, coal, 117 

fuel oil, 117 
gas, 117 
proxi~rate, 117 
ultilr.ate, 117 
water, 210 

Architecture, power ~lant, 
273 

Arithmetic mean temperature 
difference, 96 

Ash handling, hydraulic, 233 
mechanical, 233 

Ash fusion teffiperature, 146 
Auto~atic co~bustion con­
trols, 256 

B 
Babcock and Wilcox equa­

tion, 144 
Balance, steam generator 

heat, 1:31 

339 

Baro~etric condenser, s~e 

Condenser 
Binary vapor cycle, mercury­

steaJII, 63 
miscellaneous, 64 

Blading, turbine, impulse, 
74 

'impulse-reaction, 75 
reaction, 74 

Block P.opkir.s on demand rate, 
35 

Block ~reter rate, 34 
Boiler feed pu~ps, see Pu~ps 
Boilers, economical surface 

1€9 , 
Boiler heat balance, •sec 
Steare generators 

Boiler heat transfer, 141 
Boiler horsepower, 13C 
Bomb calori~eter, 128 
Bonds, 6 
Brake horsepower, 68 
Buildings, power plant, 273 
Burr.ers, fuel oil, 221 

gas, 221 
pulverized coal, 229 

c 
Calori~eter, bomb, 128 

gas, 128 
Capacity factor, 19 
Carnot cycle, 45 
Carryover, boiler, 219 

evaporator, 218 
Caustic embrittlemer.t, 21E 
Centrifugal pu~ps, •see Pull'ps 
r.hair. grate stokers, 225 
Chizrneys, •se e Stacks 
Cin~er trap, 233 
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Circulating water pump,·.$,. 
Pumps. 

Closed heaters, 66, 101 
design, 103 
heat transfer, 102 
water velocity in tubes, 

102 
Coal, analysis, 117 

calori~eter, 128 
classification, 117 
heating value, 126 
proxi~ate analysis, 117 
ultimate analysis, 117· 

Coal handling, pulverizer 
system; 223 
stoker SJstem, 224 
storage system, 222 

Collectors, dust, bag typ~, 
234 

centrifugal, 233 
electrostatic, 233 
wet scrubber, 234 

Combustible, basis for anal­
ysis, 126 

Combustion, coal, 120 
fuel oil, 120 
gas, 121 

Combustion controls, automat­
ic, 256 

Common stocks, 6 
Compression ratio, Diesel 
engine, 2.90 

Condensate pump, •n·• Pumps 
Condensers, 89 

design, 97 
friction, tube, 188 

water boxes, 188 
heat transfer, 93 
mixing, barometric, 89 

jet, 89 
surface, 90 

Conductivity, electrolytic, 
258 

thermal, gas film, 160 
insulation, 151, 194 
metals, 95 · 
refractories, 151 
scale, 95 
vapor .. film, 94, 160 
water f ih, 95 

Construction costs, power 
plant, 29 
index, 29 

Cooling.ponds, 107 
Cooling towers, forced draft, 

108 
induced draft, 108 

Corrosion, boiler, 218 
Correction, for engine eff­

iciency, 79 
Costs, collection, 34 

distribution system, pri­
mary, 28 

secondary, 34 
engines, 71 
index, 28 
maintenance, 33 
power plants, 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, 46 
Diesel, 289 
Field, 66 
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, 22-9 

D 
Dams, types, 295 
Deaera tors, ·s• e Open heaters 
DeLaval, 73 
Demand factor, 8 

table, 9 
Depreciation, 3C 
Design, station, 265 
Diagram factor, engine, 70 
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Diesel cycle, 289 
Diesel engines, auxiliaries, 

292 
tour-stroke, 287 
fuel injectors, 287 
scavengin,, 286 
superchargin~, 291 
two-stroke, 286 

Diesel, Rudolph, 286 
Distribution system, primary, 

4 
secondary, 4 

Diversity factor, 8 
table of, 9 

Division of load, 281 
Vraft, fans, forced, 242 

induced, 242 
losses, air heater, 242 

burner, 243 
duct-work, 191 
economizers, 244 
fuel beds, 243 
steam generators, 242 

Drainage, heater, 102 
Dri~s, heater, ••• Drainage, 
heater 

ruct-work, design, 190 
draft losses, 191 
insulation, 194 

Duration curve, river flow, 
297 

load, 14 
Dust collectors, bag type, 

234 
centrifugal, 233 
electrostatic, 233 
wet scrubber, 234 

E 
Economics, insulation thick-

ness, 196 
load division, 280 
power production, 25 
surface apportion~ent, 

steam generators, 169 
Econo~izers, arrangement, 163 

econo~ical surface, 169 
heat transfer, 164 

Edison, Tho~as, 1 
Efficiency, boiler, ·su Steam 
gererator efficiency 

Efficiency, engine, inter­
nal, 49 

overall, 50 
steam engines, 73 
steam turbines, 75 

generator, 80 
mechanical, Diesel en-
gines, 291 

hydraulic turbines, 299 
steam engines, 87 
steam turbines, 75, eo 

thermal, Diesel cycle, 291 
gas turbine cycle, 303 
vapor "cycles, 46 ·•t •••9• 

Ejector, air, 105 
Embrittlement, camstic, 218 
Enclosed plant, 274 
Energy element, 32 
Engines, Diesel, 286, 287 

steam, cost, 71 
counterflow, 67 
cutoff, 69 
diagram factor, 70 
engine efficiency, 68 
indicator, 67 
mechanical efficiency, 

67 
uniflow, 67 

Equipment, determination of 
size, 20 

Equivalent length, pipe fit­
tings, 178 
duet bends, 191 

Evaporators, 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, 69 

Extraction, ••• Regenerative 
cycle 

F 
Factors, ca~acity, 19 

demand, 8 
diversity, 8 
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Factors, friction, 178 
load, 19 
use, 19 

Fans, characteristics 6 236 
laws, 236 

·speeds, 240 
types, 236 

Feaeral utility, 7 
Feed-water hardness, residu­
al after treatment, 212 

Feedrwater heaters, closed, 
55, 1C1 

open, 53, 100 
Feed-water treatment, cold 

lime and alum process, 211 
cold li~e-scda and alum 

process, 211 
hot li~e-soda process, 212 
objectives, 21£1 

zeolite processes, 215 
Ferranti, 50 
Field cycle, 56 
Field, J. F. 
Fire-tube boilers, 138 
tixed carbon, •s .. e Coal, prox-

imate analysis 
Fixed element, 27 
Flue gas analysis, 128 
Fluid meters, 258 
Flyash, 233 
Franchise, 26 
Friction factor, 178 
Fuel bed resistance, 243 
Fuel handling equipment, 221 

coal, 222 
fuel oil, 221 
gas, 221 
S8'e also s~ecijic eqvi~•e~t 

Fuel oil, analyses, 117 
calcriueter, 128 
heating value, 127 

Furnaces, bottOJns, fuel oil, 
231 

gas, 231 
pulverized coal, 231 

heat release, 147 
walls, air-cooled, 153 

insulated, 151 
water-cooled, 146 

Fusion temperature of ash, 
146 

G 
Gages, ~ressure, 249 
Gas, flue, analysis, 128 

fuel, analyses, 117 
calori~eter, 12P 
heating value, 127 

Gas turbine cycles, 3C3 
closed, 305 . 
open, 303 

Generator e!ficiency, 80 
Governors, speed, 252 
Grates, du~ping, 225 

travelling, 225 

H 
Eardness of water, 21C 
Head, dynamic, 203 

fan, 239 · 
friction, 178 
pressure, 203 
pump, 203 
static, 203 
velocity, 203 

Eeat balance, Diesel engine, 
291 

steam generator, 131. 
F.eat conductivity, see Con­
ductivity; thermal 

Heat transfer, air heaters, 
166 
boilers, 141 
coefficients, steam gener-
ator components, 172 

condensers, 93, 99 
econor;izers, 164 
feed-water heaters, 101 
furnaces, 146 
superheaters, 157 

Heaters, closed, 55, 1C1 
deaerating, 100 

volume, 1CO 
drairage, 102 
heat transfer, 1C1 
open, 53, 100 
terminal difference, 101 
venting, 103 

Heating surface, apportion­
Jr.ent of, 169 

Beating value, fuel, higher, 
12s 

lower, 12e 



Historical background of 
power, 1 

Folding company, 6 
Horizontal cyclone burner, 

229 
Horsepower, air, 239 

boiler, 130 
brake, 68 
indicated, 49, 68 
water, 203 

Rot lime-soda process, 212 
]otwell, condenser, 97 

heater, 1C2 
Hydraulic turbines, Francis, 

299 
impulse, 299 
Kaplan, 299 
Nagler, 299 
Pelton, 299 
reaction, 299 

Hydro-electric plants, run­
of-river, 2 95 
storage, 29li · 

Eydrogen zeolite, 217 
Hydrograph, river, 297 
Hypothetical combinations, 
salts, 213 

!~pulse-reaction turbines, 
steam, 75 

Impulse turbines, hydro, 299 
steam, 73 

IncODJe, power plant, 25 
Incremental rate theory, 280 

applications of, 282 
I n~ex, cost, 2e 
Ir.~icated horsepower, 49, e8 
Indicator, engine, 49, 67 
Indicator diagram, Diesel 
engine, 2!?7 

s teall' engine:, 69 
Injector, fuel, Diesel en­
gire, 2e7 

Installed capacity, power 
plants in U.S., 1 

Instruments, supervisory and 
control, 249 

Insulation, duct, 194 
ecoro~ical thickness, 196 

INDEX 

Insulation, furnace, 151 
pipe, 194 

Insurance, 3C 
Investors' profit, 34 
Investment, distribution 
system, primary, 28 

secondary, 34 
plant, 28 

.. 

3U 

Jet condenser; •s•• Condenser 

K 
litteredge, A. E., 103 

L 
.Level control, fluid, 253 
Life expectancy, power plant 
coDJponents 1 30 

Lime and alum process, 211 
Lilr:e- soda process, hot, 212 
Li~e-soda and alum process, 
211 

Load curves, daily, 9 
duration, 14 
growth, 13 

extension of, 24 
peak, 13 

Load factor, t9 . 
Logarithmic mean temperature 
difference, condensing vapors 

96 
counterflow, 157 
parallel flow, 159 

Losses, friction, d·ucts, 191 
pipe, 178 
pipe fittings, 178 

radiation, steam generators, 
134 
furnace walls, 151 

Lubricating oil, economy, 
Diesel engines, 291 

steam turbines, 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 pressure, en­
gine, 68 
Mean·temperature difference, 
arithmetic, 96 

logarithmic, •see Logar­
ithmic mean temperature 
difference 

Mechanical efficiency, Diesel 
engines, 291 

hydraulic turbines, 299 
steam engines, 67 · 
steam turbi~es, 75,· 80 

Mercury-steam binary vapor 
eye le, 83 

Mercury vapor, Mollier dia­
gram, 65 

Mills, coal pulverizing; •s .. 
Pulverizers 

Mixing condensers; baro~et­
ric, 89 
jet, 89 

Mixing heaters, •s .. Heaters, 
open 

Mollier diagram, mercury vapor, 
65 

s teaJII, 338 
Municipal utility, 6 

II 
Natural draft, 248 
Natural gas, analyses, 117 

con1bustion, 121 
Net assured capacity, 24 
Newcomen, 87 
Nusselt 1s equations, 95, 160 

0 
Oil, fuel, ~•• Fuel oil 
Open heater, 53, 100 
Orsat-flue gas anulysis app-
aratus, 128 

Outdoor plant, 273 
Overfeed stoker, 224 

p 
Paper mill chemical recovery 
boiler, 233 

Farsc.ns, C. A., 73 
Pearl Street Station, 1 

Permanent hardness, water, 
21C 

Petroleum, sn 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 nu~ber, 178 
size ~etermination, 175 

Piston speed, steam engine, 
70 

Plant buildings, enclosed, 
274 

outdoor 1 273 
semi-outdoor, 273 

Ponds, cooling, 107 
Power, Diesel, 3 

gas turbine, 303 
hydro, 3 
steam, 1 

Power plants, buildin~s, 273 
construction, 274 
design, 273 

Preferred standards, steam 
turbo-generators, 78 

Fressure compounded i~pulse 
steam turbine, 73 

Pressure gages, 24:9 
Pressure head, 203 
Primary air, 228 
Private utility, 6 
Production costs, 27 
Products of combustic.n, 128 
Profit element, 34 
Proxillate analysis~ coal, 117 
Public utilities, 5, 25 
·Fublic Utilities Bolding Com­

pany Act, 8 
Pulverized coal, firing sys­
tems, 223 
furnace bottoms, 231 

Pulverizers, coal, 228 
power requirements, 228 

Pumps, centrifugal, 200 
boiler feed, 205 
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Pumps, centrifugal, circu-
lating water, 205 

condensate, ~5 
efficiencies, 204 
general purpose, 205 
laws of similarity, 205 
perfor~ance character-
is tics, 2C6 

speeds 1 205 
duplex steam driven, 200 
gear, 200 
•~ltiplex ~lunger, 200 
screw, 200 
turbir·e, 200 

Purifiers, steam, 219 

C} 
Quality of steam at end of 
expansion, 63 

• 
R 

Radiation coefficients, 151 
Radiation losses, steam gen­
erator, 134 
c~lculation of, 151 

Fankine,W. J. M., 46 
Rankine cycle, 46 

efficiency ratio, 49 
ratio, 49 

Rateau, 73 
Rates, steam, 49 

requirements, 27 
types, 34 

Ratio of expansion, steam 
engine, Ei9 

Reaction turbines, hydro, 299 
steam, 73 

Reciprocating pumps, 2CO 
Refractories, 151 
Refrigeration, hotwell, con-
denser, 97 

heater, 102 
Regenerative cycle, 52 

extraction, 52 
feed-water temperatures, 52 

Regulators, feed-water, 254 
Reheaters, 50, 183 
Reheating cycle, 50 
Reheating-regenerative cycle, 

58 

Reserve, spinning, 21 
standby, 21 

Resin, acid adsorbing, 218 
Retire~ent reserve, 30 
Revenue certificates, 6 
Reynolds' nu~ber, 178 
Reynolds, R. L., 52 
Room rate, 35 
Rotating pumps, 200 

s 
Scale, boiler, 210, 219 

condenser tube, 95 
"Scales, coal weighing, 223 
Scavenging pumps, Diesel 
engines, 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 
Sodium zeolite, 218 
Speed control, 252 
Spinning reserve, 21 
Spray ponds, 107 
Spreader stoker, 225 
Stacks, design, 24e 

draft produced, 246 
Standby reserve, 21 
Static bead, 203 
Station design, 265 
Steam engines, see Engines 
Steam generators, 130 

convection surface, 141 
cost of, 141 
efficiency, 130 
fire-tube, 138 
heat balance, 131 
heat transfer, see specif­
ic coapo'u"t 

radiant surface, 148 
water-tube, 138 

Steam jet air pump, capacity, 
105 
characteristics, 105 

Stefan-Boltzman relation, 151 
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Stocks, common, 6 
Stokers, coal, chain grate, 

225 
overfeed, 224 
spreader, 225 
travelling grate, 225 
underfeed, 225 

fuel burning rate, 225 
Superheaters, 156 

convection, 156 
heat transfer., 157 
radiant, 157 
temperature control, 156 

Superposed cycle, 59 
Surface condenser 1 •se·e Con­

denser 
Surface, heating, apportion­

ment of, 169 
surge tanks, hydro plant, 299 

steam plant, 101 
Systems, power, 4 

T 
Tanks, surge, hydro ~lant, 299 

_ steam plant, 101 
Taxes, ad valorem, 26, 29 

income, 34 
Temperature difference, mean, 

•sl'e Mean temperature differ­
ence 

Temporary haraness, water, 21C 
Terminal difference, condenser, 

97 
heater, 101 

"Thermal conductivity, •see Con­
ductivity, thermal 

Thermal efficiency, see s,e~ij­
ic cyc:le 

Thermon:eters, 249 
Topping turbines, ~·· Super­

posed cycle 
Total air, 120 
Towers, cooling, forced draft, 

108 . ' 
induced draf~, 108 

Transmission systems, 4 
Treatment, water, 210 
Tubes, condenser, 96 
Turbines~· hydro, 298 

impulse, 299 

Turbines, hydro, reaction, 
299 

governing, 252 
impulse, hydro, 299 

steam, 73 
impulse-reaction, steam, 

75 
reaction, hydro, 299 

steam, 73 
steam, engir.e efficiency, 

75 
large condensing, 79 
mechanical drive, 75 
srr.all condensing, 76 
small non-condensing, 

76 . 
superposed, 59 
topping, •se·e superposed 

Turbo-generators, preferred 
standards, 76 
cost of, 79 

TVA, 3, 

u 
UltiJrate analysis, fuel, •sl'e 

Fuel 
Underfeed stoker, 225 
Uniflow engine, f7 
United States, cost and use c 
domestic electric service, 
25 . 
e·lectrical production, 1 
heat rate of power plants, 

1 
installed capacity, 1 
standard of living, 1 

Use factor, 19 
Useful life of power plant 
components·, 30 

Utility organization, 5 

y 
Vacuum, engine efficiency 
correction for, 79 

Vacuum pumps, 105 
Valves, steam engine, 67 
Valves, power ~lant, 178 
Vapor power cycles, 45 
Variable load element, 33 
Velocity compounded ill.pulse 

steam turbine, 73 



Velocity, duct, 19C 
pipe, 175 
tube, condenser, 95 

heater, 102 
Viscosity, gases, 191 

petroleum oils, 178 
steam, 178 
water, 178 

Volatile matter in fuels, 
•see Fuels, analysis 

Volume, furnace, 146 
open feed-water heaters, 
100 

w 
Walls, furnace, air-cooled, 

153 

IHDEX 31l7 

Walls, furnace, insulated, 
151 

water-cooled, 14e 
Water, boiler, 218 

treatment, 31C 
horse power, 203. 

Water-tube boilers, 138 
Watt, 67 
Work relations, fans, 239 

pumps, 203 

z 
Zeolite, hydrogen, 217 

sodium, 21e 
softenir.g processes, 215 


