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Density, Weight per unit volume, Specific weight..d or # (tho)

: P U
Ld= =
v
]D)istance, linfm .............. e i fon p )
vapor, Dry o A res
sure and temp:encum vapor in contact with liquid

Efficiency.
Eleyvation
Emissivity.
Energy in geneml,_ , B . .. P
Entropy. (The capital should be used for any weight, and -

the small letter for unit weight). Sors

ubscript ¢
-1

Gas Constast, in equation pV = nRT . 1,3

ead............. or

Heat content, Total heat, Enthalpy. (The capita! should

used for any weight and the small letter for unit
WEIghE). .. L e Horh

Heat, content of saturated liquid, Total heat of saturated
liquid, Enthalpy of saturated liquid, sometimes called
heat of the liquid.......-ccooeveeeroinnn Ay

Hest content of dry saturated vapor, Total heat of dry sat.
urated vapor,%ntha.lpy of dry saturated vapor.. .. ... A,

Heat of vaporization at constant pressure. Lor kyy

Hydraulic radius, ......

Internal energy, Intrinsic energy. (The capital should be
used for eny weight and the small letter for unit
weight) . ... Uoru

Length of faf.h of heat flow, thickness... L

Load, total. .. e

Y.
Mechanical equivalent of heat..
Power, Horsepower, Work per unit time. ..
Pressure, Absolute pressure, Gage pressure, b\
BTEB . ...ttt e
Quantity (total) of fluid water, gas, heat; Quantity b
volume; Total quanti’ty of heat tranxferrgd ..... y . y o
Qusltlty of steam, Pounds of dry steam per pound of mix-
ure ..
Reynolds Number.
Saturated liquid at saturation pressure and temperature,
Liquid in contact with vapor. .. -Subscript f
Specific heat . R
Specific heat at constant pressure. .
Bpecific heat at constant volume. . .....
Specific volume, Volume per unit weight,

mass
Temperature (ordinary) F or C. (Theta is used preferably

only when ¢ is used for Time in the same discussion)

............................................ t or 8 (thela)
Temperature (absolute) F abs or K. (Capital thets is used

preferably only when small tketa is used for ordinary

- temperature) .. ... ...... ..., ... T or © (capital theta)

heat transferred per (unit time)

c.=Ctl o _9¢ _*k
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: G“edmdilalﬁérdajmh properties independant of size o shape, some-

Ppropertiea.
- ones designate quantitics depending not ooly on the material, but also upon size

and abape, ines it-
tapos. Terms ending 1on designate rate of beat transfer. Examplea: conduction,
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Thermal conductivity: heat transferred per (unit time)
{unit area) (degree per unit length)..

.
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Surface coefficient of heat iransfer, Film coefficient of
heat transfer, Individua! coefficient of heat transfer:

heat transferred per (unit time) (unit area) (degree). .. .. J

4
LAy
(In general £ is not equal to /L, where L is the actual thick-
ness of the fluid ghn.) © 8 ok
Overall coeflicient of heat transfer, Thermal transmittance
per unit area: heat transferred per (unit time) (unit

area) (degree overall). ... 0. ... .. 0. U
g
A
H— b
Thermal transmission (beat transferred per unit time). .. ... q
_Q
g==

t

Thermal resistance (degree per unit of heat transferred
per unit time)

Thermal resistivity........................ ... .. ... ... 1/k
Vaporization values at constant pressure, Differences be-
tween values for saturated vapor and saturated liq-

uid at the same pressure. . . Subscript fg

. v

Velocity. .........
Viscosity, absolute. .
Viscosity, kinematic .
» Volume (total)........
Volume per unit time, Rate at which quantity of material
passes through & machine, Quantity of heat per unit
_time, Quantity of heat per unit weight el .
Weight of a major item, Total weight . ., -
Weight rate, Weight per unit of power, Weight per unit

time of . ...
Work (total). .
CONVERSION EQUATIONS®

Heat, Power and Work

1 ton refrigeration - { %m Btu per hour

Btu per minute
Latent heat of ice = 143.4 Btu per pound
7183 ft-ib
1 Btu = { 0.2030 Int. whr
252.0 LT, calorie

2656 ft-1b

3.413 Btu

3600 Int. joules
| 850 I.T. calories

3,413 Btu
=1 3.517 Ib water evag;rrated
from and at 212
¢ Checked in 1944 by Naty iati
7 Sy Im by a:::?;\ Bureau oi(m;m Abbreviatiom 'luL and

1 Int. watthour =

1 Int. kilowatthour

AN

Abﬁfevi‘dﬁms, Symbols, Conversion Factors

1.341
il tts, = { 56.88 Btu per minute
1 Int. kilowatt (1000 wasts) { 44267 f1-lb per minute

1000 LT ealorieq} -
1 I.T. .kilocalorie

T minute

1 horsepower =1{ 33000 fen it

B 550 ft-1b per second

1 boiler horsepower - ?%515:}1 , per hour

Weight and Volume
. 231 cu in.

1el (U-8) = { 0.1337 eu ft

1 British or Imperial gallon = 277242 cu in.

7.481 gal
leuft = { 1728 eu in.
1cuftwater at 60 F (in vs}:uo) = §2.37 1b
lcufﬁviteratﬂzl“("' “ )= 59831b

1 gal water at 60 F (¢ }=83381b
1ga! water at 212F (*  “ ) = 7.9981b

i 16 oz
11b (avdp) = { 7000 graing
1 bushel = 1.244 cu ft
1 short ton = 2000 Ib -
Pressure

44 1b per square foot
2.0360 2. mercury at 32 F

1 1b per square inch = { 2.0422 in. mercury at 62 F

2.309 ft water at 62 F
27.71 in. water at 62 F

0.1276 in. mercury at 62 F
1.732 jn. water a{ 62 F

1 oz per square inch = {

14.696 1b per square inch

2116 1b per square -foot

33.94 {t water at 62 F
30.01 in. mercury at 62 F
29.921 in. mercury at 32 F

1 atmosphere

03609 1b per square inch
5774 0z per square inch

1 in. water at 62 F (in vacuo) = X
. . 197 1b per square foot

0
0
5.
1 ft water at 62 F (in vacuo) = ngg?olébpgﬁrs:%‘;t;er;ih
0.4897 lb per square inch
1in. mercury at 62 F (in vacuo) = ‘llﬁf ?: };ﬁ[:rq“:f’*m‘#h
: - 13.57 in. water at 62 F

1 in. mercury at 32.F (in vacuo) = 0.49115 1b per square inch

Metric Units

lem = 0.3937 in. = 0.0328 ft
1in. = 2.540 cm .
1m = 3.281 ft

11t S =03M8m

18q cm = 0.1550 sq in.
1sqin.- = 6.452 sq cm.

lsqm .= 10.76 sq ft

13qft . = 0.09290 5q m

1 cucm = 0.06102 cu in.

1 cuin. = 1639 cu em

lcum - = 35.31 cu ft

1 gram per square eex_n.imel.ex - {

9

leuft . = 002832cum ~ -

1 liter = 1000 cu cm < 0.2642 gal
1kg = 2.205 Ib (avdp) -
11b - 6 kg -

1 metric ton = 2205 b (avdp)

1 gram = 0.002205 b (avdp) .-

1 kilometer per hour = 0.6214 mph ‘.

0.02905 in. mercury at 62 F
0.3942 in. water at 62 F

1 kg per 3'} em (metric at-  _ 44 90 j}, per square inch

mosphere

1 gram per cubic centimeter = {

0.03613 1b per cubi¢ inch
6243 Ib per cubic foot

1 dyne = 0.00007233 poundals
1 absolute joule - { 607'%'??3; rEs

1 Int. joule = 0.7378 ft-1b

1 metric horsepower = { gsgggﬂ) lﬁ; sse'c)ond

1 LT. kilocalorie per kilogram = 18 Btu per pound

* 1 LT. calorie per square centi-
meter

1 LT. calorie per (second)
(square centimeter) for a
temperature gradient of 1 C
deg per centimeter

=

= 3.687 Btu per square foot

2903 Btu r (hour)
(square foot) for a tem-
perature gradientof I F
deg per-inch of thick-
ness. -

GRAPHICAL SYMBOLS FOR DRAWINGS®

Piping

Heating

High-Pressure Steam
Medium-Pressure Steam
Low:Pressure Steam * -
High-Pressure Return
Medium-Pressure Return
Low-Pressure Return

Boiler Blow Off
Condensate “or_ Vacuum _
Pump Discharge
Feedwater. Pump Discharge
10. Make-Up-Water .
11. Air Relief Line

12. Fuel Oil Flow

13. Fuel Oil Return

14, Fuel Oil Tank Veot

15. Compressed Air

16. Hot Water Hesting Supply
17. Hot Water Heating Return

90 NGt cg 0
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Air Conditioning

18. Refrigeraot Discharge

19." Reirigerant Stction

20. Condenser Water Flow

21. Condenser Water Return

22. Circulating Chilled or

Hot Water Flow

+ Extracted from: American Standard
Valves; and Piping (454 232.3.3-1949) and
bols for
29 West MM‘EL, New York 18, N. Y.
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QGraphical Symbola for Pipe Fitfings
iean ghndud hi -

raphical Sym.
Heating, Veatilating, and Air Conditioning (454 232.2.4-1949) with
ion of the publisher, The American Society of Mechanical Engipeers,




