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STEAM DATA 
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PROPERTIES OF SATURATED STEAM 
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STEAM DATA 
 

 

 

FLOW OF STEAM IN PIPES 
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WATER DATA 
 

 

 

 

 

 

 

 

 

 

 

WEIGHT OF ONE CUBIC FOOT OF PURE WATER 

 

 

 

 

 

 

 

 

 

PRESSRE FOR DIFFERENT HEADS OF WATER AT 62° F. 
 
 

Inches of Water to Ounces per Square Inch 
 

 

 

 

HEAD OF WATER AT 62° F. CORRESPINDING 

TO DIFFERENT PRESSURES 
 
 

Ounces per Square Inch to Inches of Water 
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WATER DATA 
 

 

FRICTION OF WATER IN PIPES 

Loss of Head in feet due to friction, per 100 feet of new, smooth, 

wrought iron pipe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
FRICTION OF WATER IN 90° ELBOWS AND THE EQUIVALENT 

NUMBER OF FEET OF STAIGHT PIPE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3695 44th Street SE - Grand Rapids, MI 49512 - (P) 616-971-3420 - www.mepcollc.com 

http://www.mepcollc.com/


PIPING DATA 
 

 

THERMAL EXPANSION OF PIPE IN INCHES PER 100 FT. 
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EQUATION OF PIPES 
 

 

NUMBER OF PIPES REQUIRED TO EQUAL ONE 

LARGER PIPE 
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PIPING DATA 
 

 

 

HEAT LOSSES FROM PIPING 
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PIPE AND FITTING DIMENSIONS 
 

 

 

 

 

 

 

DIMENSIONS OF STANDARD WEIGHT WROUGHT IRON AND STEEL PIPE 
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PIPE AND FITTING DIMENSIONS 
 

 

 

 

SQUARE FEET OF ACTUAL SURFACE FOR 

VARIOUS LENGTHS OF PIPE 
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PIPE AND FITING DIMENSIONS 
 

 

 

 

 

STANDARD COMPANION FLANGES AND BOLTS 
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PIPE FITTINGS AND DIMENSIONS 
 

 

 

 

 

 

 

 
 

PIPE FITTINS AND CONNECTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LENGTH OF THREAD ON PIPE THAT IS A SCREWED 

INTO FITTING TO A MAKE A TIGHT JOINT 
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PIPE FITTINGS AND DIMENSIONS 
 

 
 

BRANCH CONNECTIONS 

 

 

 

 

 

 

 

 

 

 
Minimum Height of Connections Off Pipe Mains 
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PIPE FITTINGS AND DIMENSIONS 
 

 

 

OFFSET CONNECTIONS 
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PIPE AND FITTING DIMENSIONS 
 

 

 

 

 

ROLLING OFFSETS 
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PIPE AND FITTING DIMENSIONS 
 

 

 

 

OFFEST CALCULATIONS 
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WEIGHTS AND MEASURES 
 

 

 

 

 

METRIC AND ENGLISH MEASURES 

 

 
METERIC ENGLISH 

 

 

 

Length 

 

 

 

 
Surface 

 

 

 
 

Volume 

 

 

 

 

 

 
Capacity 

 

 

 

 

 
Weight 

 

 

 

 

 

 

 
 

Pressure 

and Weight 
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MISCELLANEOUS 
 

 

 

 

 

GENERAL DATA 
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MISCELLANEOUS DATA 
 

 

 

 

 

 

 

TEMPERATURE CONVERSION FORMULA 

 

 

 

 

 

 

 

 

DECIMAL EQUIVALENTS OF FRACTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

EQUIVALENTS OF ELECTRICAL UNITS 
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MISCELLANEOUS DATA 
 

NUMBER OF U.S. GALLONS IN ROUND TANKS 

Diameter (inches) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

NUMBER OF U.S. GALLONS IN RECTANGULAR TANKS 

(For one foot in depth) 
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MISCELLANEOUS DATA 

 

 

 

 

 

WEIGHTS OF SHEET STEEL 
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TERMINOLOGY 
 

 
ABSOLUTE ZERO: The zero from which absolute temperature is reckoned.  Approximately -273.2°C or -459.8°F. 

 

AIR CONDITIONING:  The simultaneous control of all or at least the first three of those factors affecting both the physical and 

chemical conditions of the atmosphere within any structure.  These factors include temperature, humidity, motion, distribution, dust, 

bacteria, odors and toxic gases, most of which affect in greater or lesser degree human health or comfort.  

 

AIR, STANDARD: Air with a density of 0.075 lb. per cubic ft.  This is substantially equivalent to dry air at 70° F and 29.92 in.  (Hg) 

barometer. 

 

ANEOMETER:  An instrument for measuring the velocity of a fluid. 

 

ATMOSPHERIC PRESSURE: The pressure due to the weight of the atmosphere. It is the pressure indicated by a barometer. Standard 

Atmospheric Pressure or Standard Atmosphere is equivalent to 14.696 lb. or 29.921 in. of mercury at 32° F. 

 

BLAST HEATER: A set of heat transfer coils or sections used to heat air which is drawn or forced through it by a fan. 

 

BLOW (THROW): In air distribution, the distance an air stream travels from an outlet to a position at which air motion along the axis 

reduces to a velocity of 50fpm.  For unit heaters, the distance an air stream travels from a heater without a perceptible rise due to 

temperature difference and loss of velocity. 

 

BOILER HEATING SURFACE: That portion of the surface of the heat-transfer apparatus in contact with the fluid being heated on one 

side and the gas or refractory being cooled on the other, in which the fluid being heated forms part of the circulating system; this surface 

shall be measured on the side receiving heat.  This includes the boiler, water walls, water screens and water floor.  (A.S.M.E. Power Test 

Codes Series 1929). 

 

BOILER HORSEPOWER: The equivalent evaporations of 34.5 lbs. of water per hour from and at 212° F.  This is equal to a heat 

output of 970.3 x 34.5 or 33,475 Btu per hour. 

 

BRITISH THERMAL UNIT: Classically the Btu is defined as the quantity of heat required to raise the temperature of 1 lb. if water 1° 

Fahrenheit.  By this definition the exact value depends upon the initial temperature of the water.  Several valves of the Btu are in more or 

less common use, each differing from the others by a slight amount.  One of the more common of these is the mean Btu which is defined 

as 1/180th of the heat required to raise the temperature of 1 lb. of water from 32° F to 212° F at a constant atmospheric pressure or 14.696 

lbs. per sq. in. absolute. 

 

CENTRAL FAN SYSTEM: A mechanical indirect system of heating, ventilating, or air conditioning in which the air is treated or 

handled by equipment located outside the rooms served, usually at a central location and is conveyed to and from the rooms by means of 

a fan and a system of distributing ducts. 

 

CHIMNEY EFFECT: The tendency of air or gas in a duct or other vertical passage to rise when heated due to its lower density 

compared with that of the surrounding air or gas.  In buildings the tendency toward displacement (caused by the difference in 

temperature) of internal heated air by unheated outside air due to the difference in density of outside and inside air. 

 

COMFORT AIR-CONDITIONING: The process by which simultaneously the temperature, moisture content, movement and quality 

of the enclosed spaces intended for human occupancy may be maintained within required limits.  (See Air Conditioning). 

 

COMFORT LINE: A line on the comfort chart showing relation between the effective temperature and percentage of adults feeling 

comfortable. 
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COMFORT ZONE (Average): The range of effective temperatures over which the majority (50 percent or more) of adults feel comfortable. 

 

CONDENSATE: The liquid formed by condensation of a vapor. In steam heating, water condensed from steam. 

 

CONDENSATION: The process of changing a vapor into liquid by the extraction of heat. 

 

CONDUCTANCE, THERMAL:  The time rate of heat flow through unit area of a body, of given size and shape, per unit temperature difference.  Common unit is: 

Btu per (hour) (square foot) (Fahrenheit degree). Symbol C. 

 

CONDUCTIVITY, THERMAL:  The time rate of heat flow through unit area of a homogeneous substance under the influence of a unit temperature gradient. 

Common units are: Btu per (hour) (square foot) (Fahrenheit degree per inch).  Symbol k. 

 

CONVECTION: The motion resulting in a fluid from the difference in density and the action of gravity.  In heat transmission this meaning has been extended to 

include both forced and natural motion or circulation. 

 

CONVECTOR: An agency of convection. In heat transfer, a surface designed to transfer its heat to a surrounding fluid largely or wholly by convection. The heated 

fluid may be removed mechanically or by gravity (Gravity Convector). Such a surface may or may not be enclosed or concealed. When concealed and enclosed the 

resulting device is sometimes referred to as a concealed radiator. (See also definition of Radiator.) 

 

DEGREE-DAY: A unit, based upon temperature difference and time, used in estimating fuel consumption and specifying nominal heating load of a building in 

winter.  For any one day, when the mean temperature is less than 65° F, there exists as many degree-days as there are Fahrenheit degrees difference in temperature 

between the mean temperature for the day and 65° F. 

 

DIRECT-RETURN SYSTEM (Hot Water): A hot water system in which the water, after it has  passed through a heating unit is returned to the boiler along a direct 

path so that the total distance traveled by the water is the shortest feasible, and so that there are considerable differences in the lengths of the several circuits  

composing the system. 

 

DOWN-FEED SYSTEM (Steam): A steam heating system in which the supply mains are above the level of the heating units which they serve. 

 

DRAFT HEAD (Side Outlet Enclosure): The height of a gravity convector between the bottom of the heating unit and the bottom of the air outlet opening (Top 

Outlet Enclosure): The height of a gravity convector between the bottom of the heating unit and the top of the enclosure.  

 

DRAW OFF: A valved connection from the return header of a boiler; it is usually piped to the sewer. Scale and sediment are blown from the boiler through the draw 

off. 

 

DRIP: A pipe (or a steam trap and a pipe considered as a unit) which conducts condensation from the steam side to the return side of a steam heating system. 

 

DRY HEATING SYSTEMS: Heating systems which utilize air as a medium for conveying heat. 

 

EDR (EQUIVALENT DIRECT RADIATION): The term "EDR" is the result of originally rating heat output of direct radiation (free-standing cast iron radiators 

and pipe coils) on the basis of the actual square feet of heating surface. However, radiators were found to vary in heat output per square foot of surface depending 

upon height, depth and width of sections. Consequently, a standard was set up; namely 240 Btu/hr. output per square foot of heating surface.  This standard has been 

adopted for rating present day radiation used with steam. The term now in use is therefore Equivalent Direct Radiation or EDR. One square foot EDR equals 240 

Btu/hr. 
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EQUIVALENT EVAP ORATION: The amount of water a boiler would evaporate, in pounds per hour, if it received feed water at 212° F and 

vaporized it at the same temperature and corresponding atmospheric pressure. 

 

FURNACE VOLUME (Total): The total furnace volume for horizontal-return tubular boilers and water-tube boilers is the cubical contents of the 

furnace between the grate and the first plane of entry in to or between tubes. It therefore includes the volume behind the bridge wall as in ordinary   

horizontal-return tubular boiler settings, unless manifestly ineffective (i.e., no gas flow taking place through it), as in the case of waste-heat boilers with 

auxiliary coal furnaces, where one part of the furnace is out of action when the other is being used. For Scotch or other internally fired boilers it is the 

cubical contents of the furnace, flues and combustion chamber, up to the plane of first entry into the tubes.  (A.S.M.E. Power Test Codes, Series 1929). 

 

GRATE AREA: The area of the grate surface, measured in square feet, to be used in estimating the rate of burning fuel. This area is construed to mean  

the a rea measured in the plane of the top surface of the grate, except that with special furnaces, such as those having magazine feed, or special   shapes, 

the grate area shall be the mean area of the active part of the fuel bed taken perpendicular to the path of the gases through it. For furnaces having a 

secondary grate, such as those in double-grate down draft boilers, the effective area shall be taken as the area of the upper grate plus one-eighth of the 

area of the lower grate, both areas being estimated as previously defined. 

 

HARTFORD CONNECTION: A manner of connecting pipe and pipe fittings in the bleeder or equalizer between the steam and return headers of a 

boiler.  The connection into the bleeder or equalizer is made at a height which would prevent the boiler water level from lowering dangerously below 

normal level (because of backward flow in to the return mains or pump discharge lines). 

 

HEAT, LATENT: A term used to express the energy involved in a change of state. 

 

HEAT, SENSIBLE:  A term used in heating and cooling to indicate any portion of heat which changes only the temperature of the substances involved. 

 

HEAT TRANSMISSION, COEFFICIENT: Any one of a number of coefficients used in the calculation of heat transmission by conduction, 

convection and radiation, through various materials and structures.  (See thermal conductance, thermal conductivity, thermal resistance, thermal 

resistivity, thermal transmittance, etc.) 

 

HUMIDITY, ABSOLUTE: The weight of water vapor per unit volume, pounds per cubic foot or grams per cubic centimeter. 

 

HUMIDITY, RELATIVE:  The ratio of the weight of water vapor actually present in a unit volume of air to the weight that would be present if the air 

were saturated with vapor at its actual temperature. 

 

LIFT FITTING OR LIFT CONNECTION: A casting or an assembly of pipe fittings which provides a seal between a horizontal return main and a 

vertical connection to another return main at a higher level.  Used in piping between the outlet tapping of an accumulator tank and the suction connection 

of a vacuum pump if this distance exceeds 5 ' in height. 

 

LOAD, ESTIMATED DESIGN: In a heating or cooling system, the sum of the useful heat transfer plus heat transfer from or to the connected piping 

plus heat transfer occurring in any auxiliary apparatus connected to the system.  The units are Btu per hour or, in heating, equivalent direct radiation 

(EDR). 

 

PANEL HEATING: A heating system in which heat is transmitted by both radiation and convection from panel surfaces to both air and surrounding 

surfaces. 
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PANEL RADIATOR: A heating unit placed on or flush with a flat wall surface and intended to f unction essentially as a radiator.  

 

PLENUM CHAMBER: An air compartment maintained under pressure and connected to one or more distributing ducts. 

 

PRESSURE, ABSOLUTE: The sum of the gage pressure and the barometric pressure. 

 

PRESSURE, GAGE: Pressure measured from atmospheric pressure as a base. Gage pressure may be indicated by a manometer which has one leg connected to the 

pressure source and the other exposed to atmospheric pressure. 

 

PROCESS EQUIPMENT: Equipment used for processing, such as kitchen equipment, tannery equipment,  clothing manufacturing equipment, cleaning and 

pressing equipment, laundry equipment, hospital equipment, etc., which usually requires high pressure steam. 

 

RADIANT HEATING: A heating system in which only the heat radiated from panels is effective in providing the heating requirements. The term Radiant Heating 

is frequently used to include both Panel & Radiant Heating. 

 

RADIATION: A method of heat transfer, by means of rays traveling in direct lines from the source to another body.  Also, a term meaning heat transfer units 

(convectors, radiators, etc.). 

 

RADIATION, EQUIVALENT DIRECT (EDR): A unit of heat delivery of 2 40 Btu per hour.  It does not imply 1 4 4 sq. in. of surface. 

 

REFRIGERATION, TON OF: The removal of heat at a rate of 200 Btu per min., 12,000 Btu per hr., or 288,000 Btu per 24 hrs. 

 

RESISTANCE, THERMAL: The reciprocal of thermal conductance.  Symbol R. 

 

RESISTIVITY THERMAL:  The reciprocal of thermal conductivity. Symbol r. 

 

RETURN, DRY: A return pipe in a steam heating system which carries both water of condensation and air.  The dry return is above the level of the water line in 

the boiler in a gravity system.  (See Return, etc.). 

 

RETURN HEADER (of a boiler): The horizontal piping connected to the return tapping or tapping’s of the boiler.  The bleeder or equalizer of the steam header is 

connected to the return header.  Condensate from the steam header and also from the heating system piping returns to the boiler through the return header. 

 

RETURN MAIN:  The horizontal piping through which the heating medium is conveyed from the various return pipes from the radiation to the boiler, return trap, 

or pump. 

 

RETURN, WET: That part of a return main of a steam heating system which is filled with water of condensation.  The wet return usually is below the level of the 

water line in the boiler, although not necessarily so.  (See Return, Dry). 

 

REVERSED-RETURN SYSTEM: A system in which the heating or cooling medium from several heat transfer units is returned along paths arranged so that all 

circuits composing the system or composing a major sub-division of it are of practically equal length. 

 

RISER:  A vertical pipe carrying either steam or condensate from floor to floor in a building. 

 

RUNOUT: The horizontal connection from a convector or radiator to the riser. 

 

SPLIT SYSTEM: A system in which the heating is accomplished by means of radiators or convectors and mechanical circulation of air from a central point 

supplies the ventilation. (The mechanically circulated air does not supply the heat to balance the heat loss.)  

 

SPRINGPIECE:  The horizontal connection from a main to a riser or radiator. 
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SQUARE FOOT OF HEATING SURFACE (Equivalent): This term is synonymous with Equivalent Direct Radiation (EDR). 

 

STACK HEIGHT (CONVECTOR): The height of a gravity convector between the bottom of the heating unit and the top of the outlet opening.  

 

STEAM HEADER (of a boiler): The horizontal piping connected to the boiler steam outlet or outlets. This header serves as a steam reservoir and the steam 

main or mains are connected to it. A bleeder or equalizer connection between the steam and ret urn headers of the boiler allows condensate to be drained 

from the header-also equalizes the boiler pressure to keep the boiler water line steady. 

 

STEAM TRAP: A device for allowing the passage of condensate, or air and condensate, and preventing the passage of steam. 

 

STRATIFICATION:  Arrangement in strata or layers.  In heating, stratification of air may occur in a room with a high ceiling resulting in a marked 

temperature difference between floor and ceiling. 

 

STUB: The vertical piping connection to a radiator valve or trap from the steam and return riser runouts or spring pieces. 

 

SUPPLY MAIN: The horizontal pipe through which the heating medium flows from the boiler or source of supply to the spring pieces, risers and runouts 

leading to the heat transfer units. 

 

SURFACE, HEATING: The exterior surface of a heating u nit. Extended heating surface (or extended surface): Heating surface consisting of fins, pins or 

ribs which receive heat by conduction from the prime surface.  Prime Surface: Heating surface having the heating medium on one side and air (or medium to 

which heat is transfer red) on the other (See also Boiler Heating Surface). 

 

TEMPERATURE, ABSOLUTE: Temperature expressed in degrees above absolute zero. 

 

TEMPERATURE, DEW-POINT: The temperature at which the condensation of water vapor in a space begins for a given state of humidity and pressure as 

the temperature of the vapor is reduced.  The temperature corresponding to saturation (100 per cent relative humidity) for a given absolute humidity at 

constant pressure. 

 

TEMPERATURE, DRY-BULB: The temperature of a gas or mixture of gases indicated by an accurate thermometer after correction f or radiation. 

 

TEMPERATURE, EFFECTIVE: An arbitrary index which combines into a single value the effect of temperature, humidity, and air movement on the 

sensation of warmth or cold felt by the human body.  The numerical value is that of the temperature of still, saturated air which would induce an identical 

sensation. 

 

TEMPERATURE, WET-BULB: Thermodynamic wet-bulb temperature is the temperature at which liquid  or  solid  water,  by  evaporating  into  air,  can  

bring  the air to saturation adiabatically a t the same temperature. Wet-bulb temperature (without qualification) is the temperature indicated by a wet-bulb 

psychrometer constructed and used according to specifications. (A.S.M.E. Power Test Codes. Series 1932, Instruments and Apparatus, Part 18.) 

 

TRANSMITTANCE, THERMAL: The time rate of heat flow, from the fluid on the warm side to the fluid on the cold side, per (square foot) (degree 

temperature difference between the two fluids). Sometimes called Over-all Coefficient of Heat Transfer.  Common unit is Btu per (hour) (square foot) 

(Fahrenheit degree).  Symbol U. 

 

"U" FACTOR: The time rate of heat Row (expressed in Btu/hr.) for one square foot of surface for a temperature difference of one degree between the fluids 

(air) on the two sides of this surface. 

 

WATER HAMMER: The noise resulting from steam coming in contact with condensate in pocketed or back-graded piping. 
 
 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

3695 44th Street SE - Grand Rapids, MI 49512 - (P) 616-971-3420 - www.mepcollc.com 27 

http://www.mepcollc.com/


 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
3695 44th Street SE - Grand Rapids, MI 49512 - (P) 616-971-3420 - www.mepcollc.com 

http://www.mepcollc.com/

