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FOREWORD

HOFFMAN CONTROLLED HEAT has
established an entirely new standard of
heating efficiency.

It is now installed in hundreds of build-
ings, from the smallest homes to the
largest skyscrapers, and is working with
a flexibility of control, simplicity of opera-
tion and economy of fuel hitherto unknown
in the heating world.

The purpose of this booklet is to provide
the industry with the necessary data to
enable it to plan and install this latest
development in the science of heating—
HOFFMAN CONTROLLED HEAT.
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HOFFMAN CONTROLLED HEAT
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Air and Condensation are the two important
factors that must be adequately provided for wher-
ever STEAM is used.

The most efficient gravity return steam heat-
ing system is that one which eliminates air to the
greatest degree—prevents its return, and also pro-
vides means for promptly returning the water of
condensation to the boiler.

If the air relief port is correctly located and the
pipe lines for condensation properly connected and
l;znd-ed toward the point where condensation is to

e accumulated or discharged, steam will flow

uickly and quietly to the point desired. Steam is
the most efficient and economical heat conveyor
known today, and when properly controlled is the
last word in Heating Comfort.

While the make of boiler and radiators used
with HOFFMAN CONTROLLED HEAT is left
to the owner, architect, engineer or contractor,
careful thought should given to the type best
suited for each particular installation.

No more radiation is required in HOFFMAN
CONTROLLED HEAT than for an ordinary
steam installation, and no larger boiler, grate
area, or heating surface is required than used for
steam or hot-water installations.

CONTROLLED HEAT is low pressure gravity
Steam Heat, measured in ounces instead of
pounds, with two pipe lines; one a steam flow line
and the other a return air and condensation line.

The Hoffman devices which transform what
would be an ordinary steam heatingr gystem into
HOF;‘I:'MAN CONTROLLED HEAT are six in
number :—

THE CONTROL VALVE (No. 7

Hoffman Modulating Valve) is con-

nected to the inlet end of the radia-

tor. A handle, with pointer, indicates

on & dial the flow of steam, and, work-

ing by a touch of the finger, regulates

positively and accurately the amount of steam
entering the radiator, and consequently the amount
of heat in the room.

5y

THE TRAP (No, 8 Hoffman Return
Line Valve) is a Thermostatic valve,
connected to the outlet end of the radi-
ator, which accurately distinguishes
between steam, air and water; keep-
ing every bit of steam in the radiator
and passing the air and water into the return pipe.

THE VENT VALVE (No. 11 Hoffman
Vapor Vacuum Valve) is located in the
basement. It is a large valve which vents all
the air from the entire system and prevents
its returm.

“THE HOFFMAN DIFFERENTIAL
LOOP is a safety device placed in the base-
ment. It always maintains the proper dif-
ference in pressure hetween the supply and
return piping, thereby insuring tH& return of
all condensation to the boiler by gravity
independent of pressure conditions. It is
simple and never failing in its faithfulness.
Its operation is based entirely upon a posi-
tive principle of physical law, obviating the neces-
sity of any complicated mechanism with moving
parts.

THE HOFFMAN

DAMPER REGULA-

Mapiiy ke
ers of the hoiler, It is -- = =
an exceedingly sensitive =" —= S

device which instantly

refiects the slightest change in steam pressure con-
ditions retarding the fire as the demand for heat
lessens, and increasing the fire to
meet the demand for more heat.

THE HOFFMAN THER-KOMPO
GAGE is connected directly to the
steam space of the boiler.

Measures pressure up to 30
pounds, vacuum fo 30 inches and
temperature to 225 degrees,

Pressure is registered in ounces
up to five pounds.

Vacuum is recorded in half inches up to ten
inches.

Temperature of Steam or Vapor is indicated on
the thermometer to correspond with the pressure

—‘d

or vacuum.
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SECTION I
SHORT RULE FOR FIGURING RADIATION

While the B, T. U. method of figuring radiation
is the most aceurate, and the one to be generally
used, it is frequently necessary to have available
a shorter method which will meet the usual con-
ditions with sufficient accuracy to serve all prae-
tical purposes,

In figuring radiation good judgment must
always be shown so as to meet the many variable
conditions applying to each particular installa-
tion.

Table B—Page 5 used in estimating radiation
is based on the following:

Buildings of good construetion.

All windows and openings reasonably tight.
Unduly exposed floors and ceilings properly
insulated.

Entire window openings figured as glass.
Outside doors figured as all glass.

Ceilings not over 12/ 0” in height.

Qutside temperature zero Fahrenheit,

One air change per nowr.

Heated continuously,

Steam or vapor the heating medium.

Due consideration and allowance must be made
for:

Poor construction,

Loose fitting windows, doors, ete.

Surfaces exposed to prevailing winds.
Rooms having ceilings over 12’ 0” in height,
Outside temperatures above or below zero F.
More than one air change per hour.

Rooms heated in daytime only.

Rooms heated intermittently,

Semi-direct radiation.

Indirect radiation.
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SHORT RULE FOR FIGURING RADIATION SHORT RULE FOR FIGURING RADIATION
To find the amount of direct cast iron radiation Determine the temperature to which the room
required to heat a room of good construction, not is to be heated; then refer to Column 1, Table
over 12’ 0" in height, to a given degree Fahren- “B,” and use the corresponding figures in Columns
heit, outside temperature being s-peclﬁed, using 1 2,8, 4and5 for divisors, as follows:
vapor or steam as the heating medium: i : ) ;
First—Determine the number of air changes First—Figure the glass area in squaze feet and
by using Table “A.” (See Figure I as example.) divide by determined number given in Column 2,
Second—Figure the net wall area by deter-
e am cAnGES mining the square feet of exposed wall (plus ex-
—{[eAmcHanGES |2 AR Chsices] posed roof, if any), and divide this result by the
| AR CHAHGE correct number in Column 3. (NOTE—Deduct
i V’_______'—" from each wall or roof area the glass area to
obtain net wall area; do not take into considera-
ElG. Hol tion the inside walls.)
Ai;_r.hanges for average conditions, without Third—Figure unheated ceiling area (if any)
providing for mechanical ventilation, can be fig- and divide by the number found in Column 4.

ured as follows: 2 "
Fourth—Figure the contents of the room in

cubic feet, multiply by number of air changes

£ TABLE “A'_' and then divide by number givem in column b.
Hogms > side exposed..1 air change per hour These results added together will give the total
“ g o« “ ";1& “ « “« o« amount of radiation required when the outside
o 4 o« [ : 2% “ @ o i mmperat,ure is zero.
13 i i “" (13 - L
ghg:h_es ........ coL.1 | coL.z | cors | €OL.4 | COL.§
actories ....... 1w g o« “ W & e | 3 ; D o
GAFAGES ..~ rv - Jom | owiae | WRIU | it | St
Lofts. etc. ....... to be 888 | or Ezposed | Unheated Air| Contents
Heated By Roof By | Space Above By
i | [
RESIDENCES: 40° g g.[‘.l | %g daé 32!?30
Entrance Halls ...1 to 2 air changes h 50° F. .0 0
Becspclon Halls ...1 S E | 38 | 1 28 200
Living Rooms ....1 “ 2 t “ w " 85° F. 3.3 12 24 180
3 “" “ “ " "
LR H SRR
Rooms with fire- T5° F. 2.6 9.5 l 19 150
places ......... SRR L s gls}:ll‘; %% gg 11; ﬁg
[ “ o & " . .
1 Bed Rooms .....-. 1 2 90"; | 7.‘? l: wg
| 100° F. 1.5 5. 1 8
| BUILDINGS: 110° F. 1.2 ] 4.7 9 70
With large rolling 120° F 1.0 3.8 7 55

! steel doors ......2 to 3 air changes per hour




SHORT RULE FOR FIGURING RADIATION

Should the outside temperature be other than
zero, multiply the radiation required for zero by
factors as follows:

TABLE “C”
25° F, below ....cvveninnnnnnnssn 1.37
I DRI s S 1.50
K DR T st b o 1.22
10° P, e B R (I O e L 1.15
e e S D ST 1.07
BB O | e 1.00
iR ZTabover ool s oo 0.94
O s I S R 0.86
e e i 0.79
AL UEN el e 0.71
R e e e e S ey 0.64
BUESHAEES e o e 0.57

As it is customary to figure the outside tem-

rature at ten degrees above the lowest recorded
or 4 given locality, and as the prevailing wind in
the heating season must be considered, when these
are not known, or definitely specified, consult the
local office of the United States Weather Bureau,

Where rooms have surfaces exposed to prevail-
ing winds, addition to the total radiation figured
for such rooms should be made as in the following
table:

TABLE “D”

Add for Rooms Facing
North West East South

Prevailing Wind from
North N, E. or

Wi e "16% 10% 5% 0
Prevailing Wind from
Westor S. W. .... 10% 15% 0 5%
Prevailing Wind from
Hast or S. E, ..... 0% 0 6% 5%
Prevailing Wind from
Bonth st 0 10% 5% 15%

(Note—If room is exposed to the north, west
and east and the prevailing wind is from the
north add only for the extreme condition, i. e.,
15%.)

h——_

SHORT RULE FOR FIGURING RADIATION

For rooms heated in daytime only add 10% to
radiation as figured,

For rooms heated intermittently, with long in-
tervals of non-heating, add 30% to radiation as
figured.,

For semi-direct radiation figure as for direct
radiation and add 40%.

For indirect radiation figure as for direct radia-
tion and add 80%.

TABLE “E”
For rooms over 12 0” in height, figure as above
and add as follows:

1 R o e e 31%
L35 ¢ i AP 8% ATt 349%
e R 1296 Ab P, .o, 36%
2O B9 DO s 38%
AT R R 2890 bbEal. T 38%
(TR s e B 279 60RE Ol 40%

To find the amount of radiation required for
hot water heating, figure as for steam and add
60%.

EXAMPLE NO. 1

Room 16 ft. x 10 ft., exposed on one 16-ft, side,
10-ft. ceiling, 80 sq. ft. of glass, 130 8q, ft. net
exposed wall of good construction. Direct cast-
iron radiation with vapor or low pressure steam
used as the heating medium.

Heat above room to 70° F., with zero outside.
Refer to Table “A™ and find one change to be
figured, then referring to Table “B,” find—

Cubic Contents ....... 1600 =- 160 =10
Net Exposed Wall...., 130 =~ 10—13
Glass Surface ........ 30+ 8=10

TOTAL RADIATION REQUIRED 33 sq. ft.




SHORT RULE FOR FIGURING RADIATION

EXAMPLE NO, 2
Heat the room to 80° F., with zero outside:
(Refer to Tables used in Example No. 1). Find—
Cubic Contents ......1600 + 180=12.3
Net Exposed Wall ... s 14.7
Glass Surface ....... 80 - 24=125

TOTAL RADIATION REQUIRED 39.5 sq. ft.
EXAMPLE NO. 3

If the room, as figured in Example No. 1 had
the ceiling exﬁmsed to an unheated air space, then

(refer to Tables used in Example No. 1), find—
Cubic Contents ....... 1600 < 160 =10
Net Exposed Wall ..... 130 - 10=13
Glass Surface ......... 0+ 3=10
Exposed Ceiling ....... 160 - 20= 8

TOTAL RADIATION REQUIRED 41 sq. ft.

If the room is located in New Haven, Conn.,
by referring to the United States Weather Bureau,
find that the prevailing wind will be from the
North, then, if the exposed wall faces the North,
by referring to Table “D” find 15% must be added
to the amount of radiation as ﬁgur-ed. Or, if it
faces the East 6% must be added.

EXAMPLE NO. 4

If the room were located in New Orleans,
Louisiana, by referring to the United States
Weather Bureau, find the outside temperature to
be figured as 20° F., and from Table “C” find its
corresponding factor to be .71, the result of any
of the above examples, multiplied by .71 would
give the required amount of radiation when it was
20° F. outside.

If the room given in above examples also had
a 10 ft. side exposed, refer to Table “A” and find
where two sides of a room are exposed 1% air
chenges must be figured. Then, by referring to
Table “B,” refigure Example No. 1, as follows:

Cubic Contents. ...1600 % 114 — 160 =15

Net Exposed Wall ...... 220 - 10=28

Glass Surface .......... 80+ 8=10

TOTAL RADIATION REQUIRED 48 sq.ft.

-y —

SHORT RULE FOR FIGURING RADIATION

If any of the radiators in these exam]_:llea were
set in a recess, without a grill, as shown in Fig. 2,
15% must be added to the total radiation as fig-
ured; or, if a grill were placed in front of radia-
tion, as shown in Fig. 4, 25% must be adde:.d

To enclose, or partly enclose a radiator reduces
its efficiency. Tl?e per cent. of additional radia-
tion required for a given condition is indical
below.

RADIATOR SHELD

Allow 234" of space between the wall and the
back of an enclosed radiator.

“A" to he at least the width of the radiator
and also its length.

“B” to be the full area of the opening of the
recess.

B
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SECTION II
FIGURING HEAT LOSSES AND RADIATION

FIGURING HEAT LOSSES AND RADIATION

+ In planning a heating i i

: ! g installation, heat
and the way in which they are to be d;veruum]eos:::
the two factors to be considered. ;

If air within a room i intai
. is maintained at a hi
ﬁﬁﬁ?: tl;a; air t:urrnunding the room :‘ght::
il | s of heat through the walls, partiti
;:::Slli“%l]:; floor, tge air of lower temperaitg:e lt};g;:
may to the i joini
room, or space above or bel::rt.mde’ g

Heat losses from buildin
gs are of two ki
'tjhisefdu; to leakage of cold air into and warmn:isr,
ul].l of the building, termed infiltration losses, and
ose _dL_le- to transmission through the buildin
material, termed transmission losses, yi

occlil‘:l:-n il;:umber of air changes per hour which will
a4 room depends upon its construction,

exposure, number and type of windows, doors and

other openings.

The actual cubic feet of ai i

t air which
heah_ad per hour is the cubic content 2[ t?;mrtoolx
multiplied by the number of air changes.

The unit of measure commonl

] y used for this
work is the B. T U., which is the amount of heat
:;c::::e?ome ?lse the temperature of one pound
e .F.}.n egree Fahrenheit (as from 59° F

One cubic foot of air heated
heit requires .02 B. T. U.a o e

When the cubic content of a room i ipli
1 is multipl
by the number uf air changes and then b:? 13%
and then by the difference in. temperature between
;t‘:e Lnesxdefagd '?‘ut%idg air, the product will be the
mber of B. T. U. uired fi
Ambenal required for heat losses due

As the kind and thickness of th ildi

; e buildin -

rial affects the heat transmission losses togb??it;

:zd;‘.o?:d c_nnstt;nts I-.‘\Jl!ed in the examples given
in the tables i i

3 s designated, which cover

The heat transmission constants, when multi-
plied by the square feet of each kind of exposed
surface, then added together and this total mul-
tiplied by the difference in temperature between
the inside and outside air will give the heat units
t0 overcome losses by transmission.

In computing glass surface fignre the entire
window opening. It is customary to figure out-
side doors as all glass, taking the entire door
opening.

The total heat loss is the sum of the infiltration
and transmission losses to which should be added
allowances to take care of exposures, poor con-
struction, ete.

The heat required to raise the temperature of
a cold building and its contents to the desired de-
gree in a given time is termed HEATING-UP-
FACTOR.

The total heat the apparatus must furnish in-
cludes the total heat loss plus the heating-up-
factor.

‘In actual practice, to meet average conditions,
the heating-up-factor has been added to the infil-
tration losses, and expressed in terms of air
changes.

In practice, heat losses are figured on an hourly
basis.

The radiator unit of measure is the square fook
of heating surface, which is one square foot
external surface.

To heat and maintain a pre-determined tem-
Eerature in & room, an equal amount of heat must

e supplied at the rate at which it is lost, and ag
radiation is the heatini medium to offset this
loss, it is necessary to know the heat transmis-
sion in B. T. U. of one square foot of radiation
per hour.

The amount of heat a square foot of heating
surface (radiation) will give off depends upon its
design, the temperature of the heating medium
(steam or hot water), the temperature of the sur-
rounding air, and the velocity at which the air
passes over the heating surface.

11 \!\
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FIGURING HEAT LOSSES AND RADIATION

It iz therefore necessary to decide upon the
type of radiator, the heating medium, and the
temperature to which the room is to be heated
before determining the heat transmission factor.

The standard.practice is to regard the radiator
as standing in still air,

By adding the total B. T. U. required for infil-
tration and transmission, and dividing this total
by the B. T. U. heat transmission from one square
foot of radiation of the type desired, the result
will be the number of square feet of radiation
required.

EXAMPLE:

To show how to use tables and other informa-
tion given on pages 21 to 39, figure the heat losses
and radiation to offset same for the building
ghown by Plan No. 1, page 13.

This building is to be heated continuously, using
vapor or low-pressure steam for the heating
medium, to temperatures as indieated on plan
when it is 10° below zero outside, and the prevail-
ing wind is from the North. The relation of the
building to the points of the compass is indi-
cated on the plan.

The walls are 10% hollow tile, plastered on the
inside, and the windows are of single thick glass,
set in wood sashes.

All rooms except No. 5 have plastered ceilings
with approximately three-foot air space above,

The ceiling of room No, 5 consists of 4” rein-
forced concrete roof.

All dimensions of building and types of radia-
tion are indicated on Plan No, 1, page 13.

13

FIGURING HEAT LOSSES AND RADIATION

sxg  sx7 3% ———\
- .- = —'-I x

zcoL. 26"

ROOM N2 l-i0x14x8’
TO°F. WITH RADS.
UMDER SHELYES

ROOM N25 -13x18x1e ||
HEAT TO 55°F |

PIPE COIL

ROOM N2 4-5'%13-10'
o By7r| WITH HEAT 70°F.

s _%—— N = WALL RAD.

E PLAN Nl

Obtain the following information by referring
to the various tables as shown on pages 21 to 39.
(See index, page 20.)

To find Transmission Losses refer to Table
No. 6, page 24, and find that a 10” hollow tile
wall, plastered on one side, transmits .3 B. T. U.
per sq. ft. per degree difference in temperature
per hour. hen use thiz as a constant for all
outside walls.

Refer to Table No. 2, page 22, and find that
single windows transmit i1 B. T. U. per sq. ft.
per degree difference in temperature per hour,
Then use this as a constant for all windows and
outside doors,

Refer to Table No. 11, page 28, and find that
the constant for ceilings with unheated air space
above is 0.6, which is to be used for all rooms
except No. 5. For 47 reinforced concrete roof
find that the constant 1.0 is used for ceiling of
room No. b

[N
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FIGURING HEAT LOSSES AND RADIATION FIGURING HEAT LOSSES AND RADIATION
Refer to Table No. 19, page 33, and find that As the heat transmission from interior walls to
: sty room No. 5 is from rooms 1 8 and 4, it must be
8% is to be added to figured radiation for room figured exactly as above and added to other heat
No. 5, due to the ceiling being 16 ft. in height. Josses from these rooms.
To find Infiltration Losses refer to Table No. 1, i As rooms 1, 2, 3 and 4 are fo be heated to 70°
page 21, and find F., when 107 i:elow zero outside, the total tempera-
) i e ture difference will be 80° F.; therefore, all con-
Room No. 1=2 sides exposed = 1% alr anges stants except for the ceilings and inside partitions
R i e s =1% [ . must be multiplied by 80.
| I . o 5 5 5 “ _Note from Table No. 11, page 28, that unheated
| 5=2 air spaces are to be taken at 35° F, above outside

! temperature; therefore, as the outside tempera-
| Refer to Table No. 18, page 33, and find that | o wi& 10° below zero, the space above rooms 1,

') o
Room 1, facing West=10% 2, 3 and 4 will be 25° F.
e East— 5% | To be added to
e e Bast— 5% » radiation as fg-
~ « f “ North=15% | ured.

As these rooms are to be heated to 70° F., the
temperature difference between the unheated air
o

. “ — 159 space above and the room will be 70 — 25 = 46
5 North = 15% .; therefore, constants for these ceilings must
Refer to page 39, Figure No. 3, and find that be multiplied by 45.
157 is to be added to radiators under ghelves as Refer to Table No. 13, page 30, and find heat
shown on plan for room No. 1. transmission from radiators, as follows:
‘As the number of B. T, U. required to heat one BT, U,
cu. ft.of air one degree is 02, use this as a con- = % . ']_?empﬁyu#!g:: wiﬁsdi‘ato:ﬁ
f ; - in oom ype o in which i give
stant in figuring heat necessary fo warm theain No. _ Radiation is to set per sq. ft.
As room No. 5 is to be heated to 55° F. when = e 70° F. T 247
10° helow zero, the total temperature differénce 2 3-col, 32" 0% 'F. 240
| between the inside and outside air will be 65° F.; i %}colll 38" ;g: E %3;
! 3 a f
| therefore, all constants for room No. 5 must be 5 Coil 550 F. 338

multiplied by 65. jeeicall, b 0 et et
Room No. 5 is to be heated to 55 degrees F, and \ Refer to Tables Nos. 14 to 17, pages 31 and

I P 92, and seleet a standard size Tadiator of at least
adjoining rooms are to he heated to 70 degrees F., s ¢ :
therefore the interior walls will transmit heat to the amount figured, except in case of a fraction

5 il of a sq. ft.

room Mo. b, 1. &, 70— 55 = 1b degrees . tem-

perature difference. Heat transmission per sd. ft. Note: (While Tables 14 to 17 may be regarded
of wall per degree temperature difference per hour as _sbanda}‘d. they are shown herein merely as 2
— 3. th e & difference ft. of guide, Dimensions of radiators and their ratings
A mperature difference X S in square feet are determined by the manufac-
interior wall x 03 =B. T. U. to be deducted from J turers thereof. Consult the catalodg of the manu-
heat losses as figured for room No. 5. \ facturer whose product is to be used).
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FIGURING HEAT LOSSES AND RADIATION

FIGURING HEAT LOSSES AND RADIATION

ROOM NO. 1
Cu. Cont.. . 1014« 8 — 1120x 1% .02 <80 = 2688
2—3%6= 30
Glass{ 1—4xX5= 20 .{» = T1x1.13x80 = 6248
1—8%7= 21
Wall 104148 =192 71 = 1213¢0.35¢80 — 2004
Ceiling ............ 10314 = 140:3<0.6 > 45 = 3780
Inside Partition ....10x 8= B0X0.3%156 — 360

Total Heat Loss in B, T, U, 15
15,980 B. T. U. -~ 247 B. T. U, = 64.3 sq. ft. Rad.
Add for shelf over Rad, 15% — 9.6 st

73.9 i a “"
Add for Western exposure 109 L s
Total Radiation required ...... §1.29% &

Size 3-col, 26” Rad. nearest to required amount
is 821 sq. ft.

ROOM NO. 2
Cu. Cont..Tx 68 — 386132 %.02)¢XB0 = 806
Glass..... 20<1.180 =1760
Wall ....7 168 =104—20—=840.3 X80 = 2016
Ceiling... 7TxB8— 42 423X0.6¢45 = 1134
Total Heat Losgs in B. T. U. ......... 5716
5716 B. T. U, = 240 B. T. U. — 23.8 s5q. ft. Rad.
Add for Eastern exposure 5% = 1.19% # «
Total Radiation required .... 24.99% #« «
Size 3-col. 32" Rad. nearest to required amount
is 27 8q. ft.

ROOM NO. 3
Cu. Cont..5X6x 8= 2403 1X.02X80 = 384

Glass..... 3¥4— 123¢1.1<80 = 1056
Wall..... 5x8 — 40— 12 = 280.3:<80 = 672
Ceiling. . .66 = 30 0.6 46 = 810

Total Heat Loss in B. T. U. ..........c.- 2922

2922 B. T. U. =231 B. T. U.=122 sq. ft. Rad.
Add for Eastern exposure 5% == h M gt
Total radiation required 12.8 sq. ft.
Size 3-col. 38" Radiator nearest to required
amount is 156 sq-ft.

ROOM NO. 4

Cu. Cont..5X18x10= 650 23¢.02¢80 = 2080
Glass. ...TX5+4+8%T = 561,180 —4928

Wall—

) _5+5+13X10 =280—056 = 174 0.3 <80 = 4178
Celling' 5. .. ant 5X18=  65x0.646=1755
Interior Partition—18310 — 180<0.3x16 = 586

Total Heat Loss in B. T. U. ......... 18,524
13,624 B. T, U, = 285 — 47.4 sq. ft, Rad.
Add for Northern exposure 150 — @B s il o

Total wall radiation required.. bd5 # « «

Size 9 sq. ft. Wall Radiation nearest to required
amount is 54 aq. ft,

ROOM NO. 5
Cu. Cont.—

13X16X16—=3328 1% x .02X%66= 6,490

g}ass 2(6X5)+1(8X8) = 98X1.1 X65= 7,007
all—

. 13416 16=464—88 =366x0.83 X65p= 7,137

Ceiling . .18 516 =2081.0 X65 — 13,520

Total Heat Loss in B. T. U. ...,....... 34,154
Less Heat gain from interior walls:
Room No. 1....... 810815 = 360
i L A L 183¢10¢.8¢15 =585
Total deduction for heat GRI N oy 945
Actual B. T. U. required co..uiieoin 33,209

83,209 B. T. U. - 338 B, T. U.= 982 8q. ft. Rad.
Add for Northern exposure 15% — L TR i1
Total radiation required in coil 1129 « & «

In using pipe coil for radiation it is alwa; 11
to use pipe not less than 1% " in size, Ly




18

FIGURING HEAT LOSSES AND RADIATION

FIGURING HEAT LOSSES AND RADIATION

Warm air rises,

ceiling.

room at various lev

hence the temperature in a
els will differ according to
conditions. For rooms not over 12/0” high this
difference can be taken at one degree per foot,
and the average can be taken at temperature to
be maintained at the breathing line (5’0" from
the floor, at 50" frofn the wall).

(]
65° FLooR O hoor
1,0'.151 10 i
g T4 g J4_
813 813
7 72 7 12
6-TL BREATHIHG 61— BREATHING
5J0 LINE 7} 510 LINE
289 1 169 ‘
368 | 368 N e
p &7 ¢z 67 5-0
| 86 T1-66
0-85 085
F16. No. | F1G.No. 2

From Fig. 1 it will be noted that the warmest
part of a room with heated space above is at or
near the ceiling, and from Fig. 2, with exposed
roof above, the warmest part is slightly below the

Note: Radiation can be classified as Direct,
Semi-direct and Indirect and is usually made of
cast iron or pipe. When made of cast iron it is
termed column, wall, semi-indirect or indirect rad-
jation, and when made of pipe is termed pipe coils.

Wall radiators of over 22/0” in length should
be made into two unita rather than one, and for
ateam or vapor should be connected top and bot-
tom, opposite ends.

Pipe coils ghould be of the header type of mot
less than 1%4” or 1%” pipe, not over 600" long,
fastened to hangers placed not more than 870"
apart, Provision should be made for expansion
by a mitre piece which should be at least one-
tenth the length of the coil, and the steam supply
connected to the mitre end.

All coils should be securely anchored at the
return header so as to throw the expansion
towards the mitre end.

HEADER TYPE. COIL USUALLY CALLED
MITRE OR HARP COIL.

ol
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I J FIGURING HEAT LOSSES AND RADIATION

AIR CHANGE TABLE NO. |

Index to Tables giving Heat Transmission Con-
stants and other information used in Figuring
Heat Losses and Radiation

TABLE PAGE

SUBJECT NO. NO.
Air Changes , ., ., . . o L 21
GIaBE A L R X L 22
2 Doors, Partitions (Wood) . 3 23
= Walls, Board (Board with
& Sheet Iron and W]th Corrg
% Iron) 4 23
2 Walls, Clapbcnrd ; 5 23
& Walls, Brick—Hollow Tlle (] 24
E Walls, Concrete—Stone T 26
a Walls, Masonry W I8 26
= Walla. Interlor i 27
= Roofs o os o ow e 10 27
] Collimgms Soaas L o 28
‘“Flcors..,.....m 29
Radiation . <. . . ., . i8 30
=
§ ( Radiators, Two-column . . 14 31
§ ] Radiators, Three-column . 15 31
5 Radiators, Single-column , 16 32
a Radiators, Four-column , , 17 32
=
‘E { Prevailing Wind . . . . 18 33
! Extreme Ceiling Heights . 19 33
E Unusual Conditions . . . 20 33
& Climatic Conditions ., . . 21 34.38
8 { Temperature Chart , . , , . ar
E Enclosed Radiators , ., ., . . 38.39

AIR CHANGES FOR AVERAGE CONDITIONS, WITHOUT
PROVIDING FOR MECHANICAL VENTILATION, CAN BE
FIGURED AS FOLLOWS:-
ROOMS | SIDE EXPOSED =1 AR CHANGE PER HOUR
2 =i =
3 =
4 =2l =
DRUG STORES 2703 =
CLOTHING STORES LR A
CHURCHES
FACTORIES
GARAGES
LOFTS,ETC
ADD TO THE ABOVE, FOR THE FOLLOWING: -
RESIDENCES :—
ENTRANCE HALLS =1T0 ZAR CMNGESPER HOUR
RECEPTION HALLS =1 "
LIVING ROOMS =[To Z = .
DINING ROOMS =]« 2 "
BATH RoOMS =lw 2w "
ROOMS WITH FIRE PLACES =] . M
BUILDINGS:—
WITH LARGE ROLLING .
STEEL DOORS i L}
THE HEATING-UP- FACTOR 1S IHCLIJDED IN ‘I‘HIS
TABLE.
THE CUBIC CONTENTS OF AROOM MULTIPLIED BY
NUMBER OF AIR CHANGES EQUALS AMOUNT OF AIR TO
BE HEATED.
TO HEAT ONE CUBIC FOOT OF AIR ONE DEGREE
REQUIRES 0.02 B.T.L.
EXAMPLE - ), el
ROOM IZX12X10=]440 X
AIR CHANGES PERHR:= __ 2
CU-FI;.'OTI'? TE HEATED -2822
PER R X "
BTV REQUIRED TO =57.86 BTU.
HEAT THE AIR I°F.

THEN:-

57.6 MULTIPLIED BY NUMBER DEGREES F. AIR IS
TO BE HEATED=TOTAL B.T.L. REQUIRED TO OVFRCOME

INFILTRATION LOSSES.

s 3t
2 % 3 8 1
r 3 x5 =

n s "

=|TOZ»

T T
s oz oe = 3

2N

&
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EAT-TRANSMISSION-OFBUIL DING MATERIALS

HEAT TRANSMISSION TABLE

HEAT FLOWS FROM A HIGHER TO A LOWER
TEMPERATURE AT A DEFINITE RATE,
DEPENDING UPON THE DIFFERENCE IN TEM-
PERATURE AND THE CHARACTER AND THICKNESS
OF THE MATERIAL THROUGH WHICH IT PASSES.

THE FOLLOWING HEAT TRANSMISS|ON TABLES
ARE FOR AVERAGE CONDITIONS OF coNsmucnouH
AND THE RATE OF TRANSMISSION FOR ANY
MATERIAL 1S GIVEN IN THE NUMBER OF B.T-U.
WHICH WILL BE TRANSMITTED PER DEGREE
DIFFERENCE IN TEMPERATURE PER HOUR PER
SQ.FT. OF SURFACE.

THE RESEARCH BUREAU OF THE AMER|CAM
SOCIETY OF HEATING 8 VENTILATING EMGINEERS
ARE MAKING HEAT TRAMSMISSION TESTS OF
DIFFERENT MATERIAL AND WHEN RESULTS
ARE PUBLISHED, ALL HEAT TRANSMIS3ION
TABLES MAY BE REVISED.

Table Neo.2

WINDOWS, ROOF GLASS AND SKYLIGHTS
(FIGURE FULL SIZE OF OPENINGS)

E 7774 7 110 B.T.U.
GLASS WooD
6 BT
~ T-U
GLAS ’
M\mm.m..........«..Ll BT.L
GLASS SOLID

METAL .
SR T T v
GLASS

T T T P, I.I BTU.
GLASS HOLLOW

Table No.3
Woop Daors AND WooD PARTITIONS

3/4°10 1" THICK TONGUED & GROOVED = .65 B.T.U.

" o=1Ye - " &= » : .60 =
s ..|l/:"l . . = . = . B0
IY:‘ w2 . . & " = . 4L u
2" .2V - S n = .35
2% -3¢ - LR " = /B30
Table No.4
WALLs OF VARIOUS CONSTRUCTIONS.
THICKNESS | TWOBOARDS | BOARD AND | BOARD
OF BOARD WITH PAPER | CORRUGATED | AND SHEET -
IN INCHES BETWEEN IROMN IROM
V2" 32BTU. [.45BTU. | 5S0BTU.
1 24 .36 = 40 =
e N 30 = B3 w
2 16 v .26 = 28 -
2Yz A4 v 23 = 25 =
Table No.5
WaALLS OF CLAPBOARD
COMSTRUCTION BTUL.
CLAPBOARD OM STUDS .62
CLAPBOARD ON STUDS, LATH & PLASTER 48
CLAPBOARD, PAPER, STUDS, LATH & PLASTER 54
CLAPBOARD, STUDS, |"SHEATHING .57

CLAPBOARD, SHEATHING , STUDS, LATH & PLASTER | .37
CLAPBOARD, PAPER , SHEATHING, STUDS,~ 4 u 30
CLAPBOARD, STUDS, BRICK FILL 40
CLAPBOARD, STUDS, BRICK FILL , PAPERED .36
CLAPBOARD, STUDS,BRICK FILL ,LATHA PLASTER | .51
CLAPBOARD, SHEATHING, STUDS, LATH & Pl..aarn'} 2
WITH SAWDUST FILL

CLAPBOARD, PAPER, SHEATHING, STUDS , LATH }

15
& PLASTER WITH SAWDUST FiLL

23 \
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[ HeAT Transmission Taswes | | [HEAT-TRANSMISSION-TABLES:
Table No.&é ; ' R TE
WALLS “WALLS
- A A [BTU. A [BTU. A |BTU
8" | .38 8" | .38 " 4- 1.00
- 12 | .20 1z | .28 6| 86
T 16 |.25 16 | .24 8| .71
| : 20 | .22 20 | 21 Sl 16"l .65 :
24 | .19 | 24 | 18 12| .57 Iz .
ONCRETE
1 2 | .17 BRICK 28 | .16 CONCRETE | |- 5o F“CLASTERED 16°| 46
PLAIN sz | .15 || PLASTERED | 32 | .14 2| a0 Sl
BRICK u -\ 4
- A A_[BTL. i A |BTU.| [A A | BTU.
8" | 28 4| 63 4| .99
I ol 12 | 24 €| .57 e'| .85
I | 16 | .21 g| a7 8| .70
— 20' | 19 10" 43 107| .64
24 | 18 e | 27| 40 12'| .56
BRick FURRep| 28 | 4B CONCRETE, | | oo €l a0
LATHED & 52 -3 FURRED, LATHED - “l
PLASTERED | 38 | a2 2 PLASTERED | 20 | -26 20| -32
BTU. A |BTU A |BTU
€| 79 €| .56
i 8"| 65 & 46
s jo°| .59 10| 42
i : 12| .51 v 12'| .39
30 STUCCO 10 | .ze STONE 1&'| .45 |STONEFURREY gt o)
HOLLOW TILE LATHED & 7
PLASTERED | o | 23 ([T piasTer | 12 | .22 PLASTERED | 50" .33 (g asTerED | 207| -25
A |BTU. B.T.U. 1
4" | 43 -40
& | .40 .35 .
- B0
30
STucco x 25 =
JoNCTLEr £ 20 | WITH METAL LATHS IN
apiasren | V2 | 20 i 3 PLACE OF WOOD—.64-BT.U.

,
E
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[HEAT-TRANSMISSION-TABLES!
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-HEAT-TRANSMISSION-TABLES-

_TABLE N%8
INTERIOR WALLS

TABLE N28
WALLS
A |BT.L A |BT.L.
+ | 30 &£ 24
<3
6| .27 6| 22
4"BRICK g|.23 4" BRICK g| zo
HOLLOW TILE 12°] . HOLLOW TILE -
pLasTEReD | 2| '8 |Furregiamned 12 [ 17
16| .13 [& PLASTERED | 16'] .11
A |BTU
4| 48
| .36
werick | 2|3 | #'BRick | 12| .28
. CONCRETE .
CONCRETE | 16" | .26 | piasterep | 67| 23
A |BTU. A~ A |BTUL
.36 €'| .20
1= g| .80
- | &°| 30 1071 .70
= i~ 12"| 85
sricxconcrer |2 | 23 | LimesTONE ;g :g
FURREDLATHED . oR 5
FLASTERED | 1€ | -18 |sANDsTONE| 24| -39
A |BTU B.T.U.
4| 84 71
€| .83 80
g| .70 53
10" | .65 48
LIMESTONE | 12| 60 || LIMESTONE | 12| 43
PLASTERED | !67| .50 [FURREDLATHED (g | 3¢
ONE SIDE | 20°| 4| [&PLASTERED| 55t | 55

| S-S

CONSTRUCTION BT.U
PLASTER,LATH,STUDS, LATH & PLASTER | .34
STUDS, LATH & PLASTER
4'HOLLOW TILE, PLASTERED | SIDE 57
4 HOLLOW TILE,PLASTERED BOTH SIDES
2'GYPSUM BLOCK, PLASTERED | SIDE 54
2'GYPSUM BLOCK,PLASTERED BOTH SIDES| .60

TABLE N2|0
ROOFS.

CONSTRUCTION B.T.L.
I"'WooD, 5 PLY PAPER, TAR & GRAVEL .30
I"WooD, FELT ROOFING .36
1¥2 WooR 5 PLY PAPER, TAR & GRAVEL .26
2"woop, » - - w om " 21
2 woep + ¢ . sl . .18
TIN ON WOOD STRIPS 1.60
TIN ON SHEATHING &0
TIN ON SHEATHING, WITH PAPER 43
SHINGLES ON WOOD STRIPS .B7
SHINGLES ON SHEATHING 43
SHINGLES FAPER,SHEATHING, STRIPS 21
4 HOLLOW TILE PAPER TAR & GRAVEL | .30
6"HOLLOW TILE,PAPER, TAR & GRAVEL | .27
2'CONCRETE,PAPER, TAR & GRAVEL ]
3'CONCRETE,PAPER, TAR & GRAVEL .64
4 CONCRETE,PAPER, TAR & GRAVEL .57
FLAT TILE ON WOOD STRIPS 1.07
FLAT TILE ON SHEATHING &4
SLATE ON WOOD STRIPS 1.10
SLATE ON PAPER & SHEATHING .50
CORRUGATED IRON ON STRIPS .50
CORRUGATED IRON, SHEATHING &4
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HEAT TR*N::SLS:;?'“ Ul o ‘HEAT-TRANSMISSION-TABLES:
CeiLings Fire

FLOORS.

ASSUME TEMPERATURE OF UNHEATED
AIR SPACE ABOVE TO BE 35°FAHR. ABOVE ¢ ASSUME TEMPERATURE UNDER FLOOR TG

&
THE OUTSIDE TEMPERATURE. i BE 40 F. ABOVE OUTSIDE TEMPERATURE

v CONSTRUCTION B.T.L.
CONSTRUCTION BT.U.
4" CONCRETE ot
60 ROUND i
4" CONCRETE
CINDER FILL | .29
26

. . =y .30 ;
Floor
Metal Ceiling 29
:ﬁ:-l'Floo;
—Joists =
-10

21
s 1% WOOD FLOOR
3 "CONCRETE
& Reinforced 41 CINDER FILL | -07 |
Concrete R R £ 0N ~—GROUND |
4" Reinforced 100 i
Concrete g 12" WoOD FLOOR |
6“Reinforced 1
concrete 286
& Reinforced
Concrete 4l |
{

;o'Rz{nm_rmd
concrete 28




; 30 } RADIATOR DATA 2
< RADIATION DATA -
| ) 2 Twio-CoLuMM RADIATORS. Table Mo.l4
EAT TRANSMISSION FROM RADIATORS e HEATING SURFACE-SQ.FT.
NumMBER OF B.T.U. TRANSMITTED PER HOUR Secrizfefsec| 45 1M | BOIN. | STIH. |26 Jn. | 23 18- | 20 IN.
|58 /5ec |49 /5ec |3 228 seclovd/sec]2 §/sec.
| PER Sq.FT. OF RADIATION WITH Low PRESSURE s %] 18 2 | 1o s = s
STEAM WHEN HEATING RoOM To GIVEN TEMPERATURE. ; ::n :g zlg 1 :;g ::fg Iamv;;' i:
TEMP. KiND OF RADIATION _TasLe No.I3 { e | e (e s i eave Ik es (i e retlis
OF RooM |00 26°[3 CoL. 323 CoL B8] WALL | CoiL SElraal e g: %gth 21ys | 1% 18
CoL.A | CoL.B CoL.C CoL.D | CoL.E CoL.F THEY] 5O 40 33Ys | 2684 | 23ls 20
@, e 4 z
40°r| 309 | 305 | 293 | 362 | 38! st SElRasillizekailizs aEz=dliREE
45 301 292 281 347 365 :: ::‘4‘: 65 :: 433; :43’; n:ﬁ ::
4 TO 46 T -1 4
50 290 282 271 3386 354 :: i;lft :: :: :gw ::% ;;‘k ;g
55 279 270 261 BZ2 338 :: ::lk :: g: ::Iﬂ ‘:Kﬂ 3:% ;:
e
60 269 26l 250 310 3ze 19 | 47Ye 13 76 | 63Y3 | 5ot/ | 448 £1Y
| 65 Z258 250 240 z07 313 20 |50 100 8o 66%5 | 533 | 48tf3 | 40
i 70 | 247 | 240 | 231 | 285 | 300 I kit ) B8 R e Pl Ll [
235 | 5The 1B sz 76 61" 5355 48
| 75 | 236 | 230 | 220 | 273 | 288 ol [ [ < B el K S 18
P * BO 226 220 211 261 277 25 | sele | 125 100 | a3 | 66% | 58Y/3 50
{ 26 | 85 150 104 86%s | sa'/s | so%s 52
| 85 216 210 200 251 265 27 |erye| i35 | 108 | 90 Tz 63 54
80 206 200 1890 242 253 THREE- COLUMMN RADIATORS Table MNo.|S
| 95 186 190 180 228 239 HEATING SURFACE-5aFT.
oo | 186 | 180 | 170 | 215 | 226 ool | 45 . [38 IN. [ 32IN.[26.IN.| 22 IN. [ 18 I
[ | * 6 /sec.|59/5ec|aved, sec|3 § fsec. |e¥af/sec)
B e T el T e e
| 1o 167 ;
: s | 158 | 153 | 147 | 181 | 191 1 Sl o §~'r_"’ :'3?5 | e
i 1zo | 149 | 144 | 139 | 171 | 180" LT et ] faBa il W JUEBA |sE ke i e
| 126 140 135 | 130 180 168 il el ol ol i 1 | ]| 2 gg'ﬁ
| 130 130 126 | 121 1 50 158 11 | eve| s 55 | 4slfe | 41 | 33 | eadd
' 135 | 1z1 | tis | 113 | 140 | 147 1§ | 3| 78 | &5 | ceve| <o | 3% | fow
140 | 11z | 110 | 108 | 130 | 137 ¢ e Tl ISl SR B4 B e (L 1
1 37} 20 T8 67 ] 3
3 I: -t; a6 a0 T2 Gg :: Mm
IF 5007 OF WALL RADIATION IS HEATING A 1T | a2V | 02 85 | 76z | 63% | 51 | 38%
i RooM To 50°F WHAT WILL IT's EQUIVALENT 19 :;# :?g gg g;_k gw:z g-; ::g%
BE IN COLUMN RADIATION SETTING IN T0°F. — zil) mw :g: :og ;3!& $:% :g :sl
REFER TO COL.E & FIND ONE$ WALL RADIATION I I LR e
SETTING IN BO°F=335 B.T.U. THEN 500%335= 23 | st% | 138 | 115 |iosve | seva | 89 | 5134
| 167,500 BT.U-REFER To CoL.C. AT 70°F FOR AVER- 24 | 60 144 | 120 | 108 20 72 [ 54
! AGE CoL.RAD. & FIND-240 B.T.U. PER 5q.FT., §2 ggh :;’ ]|§§ ::-f"& 3:3 ;3 i;f:
THEREFORE 167,5004240- 698 DIRECT EQUIVALENT. 2r | erhe| w2 | 138 |izile [1o1Va | 81 | sody

|
r

A
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RADIATOR DATA FIGURING RADIATION
SiMGLE-COLUMN RADIATORS Tabie Ho.16
No.OF | Lewah HEATING SurFace-Sa.FT. TABLE Ne 1a&
Secrions| 2}z fsec. 28 14 | 32 1. | 26 4. | 2311 | 201N WHERE ROOMS HAVE SURFACES EXPOSED TO
38 /sec |2feb/sec|2 8 /5ec 15s%/5ec. q{g!éu. PREVAILING WINDS, ADDITION TO THE TOTAL RADIA-
3 TYe ] T 3 5. 4'fe TION FIGURED FOR SUCH ROOMS SHOULD BE MADE
o A SR 8 ol 7 AS IN THE FOLLOWING TABLE:-
Al Btz L % { ADD FOR ROOMS FACING -
T 1TV 21 17 /e 14 1184 10'/e NORTH WEST EAST SOUTH
; 20{ %4 gov -g li'h =2h PREVAILING WIND FROM
Ve T 2 /e 1 1 13"
il 5 ||8GE P o NORTH,NEORNW. — 5% W% 5% O
il B el oa | el e o R
| 1 z, P . 0 5%
SlEe| R |Ba| B ER| 4L IS - e o e
5 7 4 z o 2 S » [\] 5%
6 |40 | s )20, | 3% | eve | sk PREVAILING WIND
8 | 45 54 | 45 36 | 30 27 FROM SOUTH = 0 10% 15%
B | Gz | 57 | arve| me | 31%s | 28k (NOTE: IF ROOM IS EXPOSED TO THEE*HDRTH
i)
§‘i ;g % :: gg Vo :g g:'ﬁ g?'lﬂ WEST, AND EAST AND THE PREVAILING WIND 1S FROM
£ ot sal 2t az | 3%, | 33 THE NORTH ADD OMLY FOR THE EXTREME CONDITION|
23 | 572 €y | 57% | 4o 3a'/3s | 34l \.E., 15%6).
24 &0 72 60 48 40 36 TABLE N2 19
zo | eove | 73 | & il s |l 7 FOR ROOMS OVER 12-0" IN HEIGHT FIGURE AS
28 | 8o | a1 |e7ve| 58 [ es 20! FOR LESS THAN I2FT. AND ADD AS FOLLOWS i~
FOUR-COLUMHN RADIATORS Table Mo.17 ::FT :'{' ig T-;T :;l’{-
e oF esieri HEATING SURFACE - 54.FT. 18 = 12 " 45 36
“;“ma-/su A451H. [ 381N | BZIN.| 261N, ei It | 18 In. 20 - 16 - 50 » T
10 /sec | 88 fsee|6ved feci 59 /5ec | 4 9 /Sec| 39 /sec ! 25 Py 55 » 39 -
3 ] 30 24 18i/e 15 12 a2 ¥ " " " -
4 12 40 iz 26'{2 gg 2Ita :§ 20 - 22 40
5 32 o
gl 888, e8| i o e
7 2 y R CONDITIONS AS FOLLOWS ADD TO FIGURED
s |ze | 8o [ ea )52 | 51 35| & RADIATION AS INDICATED =
10 30 | 100 80 | 65 50 40 30 FOR ROOMS HEATED IN DAYTIME ONLY ADD 0%
1 33 | 110 as | 71| 55 :4 22 TO RADIATION AS FIGURED.
ke | 38 | 1200 8¢ | geve (] e Bl FOR*HOOMS HEATED INTERMITTENTLY, WITH LONG
1 ) 9l 70 56 a2 : INTERVALS OF NON-HEAT
l; :E L;g :[zg O e aE Ls ncU'li.EDl? HEATING, ADD 307 TO RADIATION
16 | 48 [ 160 | 128 jlos :g s 3 FOR SEMI-DIRECT RADIATION FIGURE AS FOR
s1 | 176 | 136 |110Y2
IIE s | 120 18l 90 TE 5 DIRECT RADIATION, £ ADD 4096
1 57 | 190 [ ! FOR INDIRECT RADIATION FIGURE AS FOR DIRECT
eo | so | zoo | leo 136, | 199 | 32 | 83 RADIATION £ ADD 80%e
22 66 | 220 176 | 143 1o 88 66 TO FIND THE AMOUNT OF RADIATION REQUIRE!
£3 69 | 230 184 |1aale| 115 az 89 FOR HOT WATER . 2
24 | 72 | z4o | 182 |156 20 | 96 | 72 ADD 60 qWA ER HEATING FIGURE AS FOR STEAM &
£5 75 | 250 | zoo |we2'e| 126 100 75 L
ze | 78 | zeo | zoa |69 130 | 104 78 ‘
e7 | 81 |2To | 216 |i75Me | 125 | 108 8l
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34 TABLE N2 21 : TABLE N2 2l G

: CLIMATIC CONDITIONS 4 CLIMATIC CONDITIONS
COMPILED FROM U.S. WEATHER BUREAU RECORDS | COMPILED FROM U.S WEATHER BUREAU RECORDS
COL.A coL.B.  |coL.ClcoL.D| COL.E COL.F cOL.A | COL.B coLC |coL.D| COL.E COL..F
sy - et| &las ;
ik a L [ z
HEEEER 530 E|ed g|s %
e | > |u3|BE|2>eE|3%¢ K F¥leg |28z
< e g 35 u?ﬁEQEH < z wilow|yzrau ogﬁ
6| 5 |g2|%s|28%g|5%e £ 1 5 |22|2%|22kz|83e
Wb | 4 Tulw o cloE|ES Fu >0 .
g Zludzdlg L5 Wz zd
gl E|zaks|aE5¢ { 28| F|ydEz|aksE
57.7 | = | B3 ] MINH. [MINNEAPOLIS 29.6 | -33 11.5 Nw
539 |-10 8.6 N MISS.  [VICKSBURG 56.0 |- | 1.6 SE
595 | 16 2.9 E MO, |sT.JosEPH |40.3 |-24 [ 8.1 NW
349 | -25 67 Sw SPRINGFIELD | 43.0 | -29 1.3 SE
495 | ~15 8.0 E MONT. [BILLINGS 34.7 | -49 "
516 |-12 2.9 NwW HAVRE 21.7 | =51 8.7 Sw
543 | 28 N NEB.  [LINCOLN -37.0 | -29 10.9 N
58.6 | 28 NE NORTHPLATTE| 34.6 | =35 8.0 W
13 |-29 14 S NEV.  [TONOPAH 396 |-7| 99 SE
39.2 |-16 56 SE WINNEMUCCA | 37.9 | -28 9.5 NE
380 |-14 9.3 N MN.H.  |CONCORD 33.4 | -35 6.0 NW
432 | -15 7% NW N.J. ATLANTICCITY | 41,6 | = 7 10.6 NW
6.9 | 10 8.2 NE N.Y. ALBANY 351 | -24 7.9 5
El.4 |- 8 1.8 Mw BUFFALO 34.7 | =14 7T W
58.4 B8 a3 Nw NEW YORK 403 |- 6 13.3 NW
R lois | 47 E NM  [SANTAFE [3ZB0 13| 7.3 NE
364 | -20 a3 sE M.C.  |RALEIGH 497 |- 2 7.3 SW
364 | ~23 17 SW - LMINGTON | 53.1 5 8.9 SwW
a6 25x | Mio® NW v |ND [BrSMARK 245 | -45 NW
40.2 | -25 1.8 5 I DEVIL'S LAKE | 18.9 | -44 1.4 w
44.1 | -1B B4 5 OHIO CLEVELAND | 369 | =17 14.5 SW
339 | -32 | NwW coLumMBUS | 299 | -20 9.3 Sw
32.1 | -35 12.2 Nw OKLA. |OKLAHOMACITY | 480 | — 17 12.0 M
3.8 | -25 1.3 N ORE. |BAKER 34.) | —20 6.0 SE
40.2 | -26 10.4 NW PORTLAND 459 [~ 2 6.5 5
AEeilca0 |08 SW PA.  |PHILADELPHIA | 418 |- € | 11.0 NW
sis| 7| 98 N PITTSBURGH | 408 |-20 | 13.7 NW
562 |- 5 1.7 SE R.L PROVIDENCE | 376 |- 9 14.6 Nw
31.1 | -23 13.8 w S.C. CHARLESTON | 56.9 7 1.0 N
536 | =17 10.1 NW COLUMBIA 537 |- 2 8.0 NE
e |- 7 T2 NW 5.0. [HUROM 28.1 | -43 | 1.5 MW
276 | -13 1.7 W RAPID CITY 323 | -34 7.5 W
29.1 | -27 1.3 W TENN. [KNOXVILLE 47.0 (=16 6.5 SWw
36.4 | -24 131 SwW MEMPHIS 508 |- 8 8.6 NW
27.6 | ~27 1.4 NW TEX. EL PASO 830 |~ 2 10.5 NwW
25,1 | 41 1.1 SW FORT WORTH | 54.7 |- & 11.0¢ MW
]

74
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ENCLOSURES FOR RADIATORS.

&

%

ENcLOSURES FOR RADIATORS.

To ENCLOSE OR PARTLY ENCLOSE A RADIATOR
GEMERALLY ReEpuces IT's EFFICIENCY.

Fics. 142 Is AN EXCEPTION AND WHEN 1N~
STALLED WIiTH DEFLECTORS AS SHOWN WILL BE
As EFFICIENT AS THOUGH PLACED IN THE OPEN.
FOR RADIATORS INSTALLED AS SHowN IN FiG's. 3
To8 On SHEET No.39,THE AmounT To B AopED
To THE FIGURED DIRECT RADIATION 1S GIVEN IN
PERCENT.

EXAMPLES:-

(A) FIGURED DIRECT RADIATION - go¥
IF SET As SHOWN IN F16.3 App 15% - 124
PLACE IM RECESS - —— —— — ——— = == 02

(B)FIGURED DIRECT RADIATION - go¥
IF SET As SHOwWH IN FIG7 ApD 30% = 27§
PLACE IH ENCLOSURE-————— ——————- TEA

IN FIGURING BOILER CAPACITY Do NoT UsE
AMOUNT OF RADIATION PLACED IM ENCLOSURES,
UsE THE AMOUNT OF DIRECT RADIATION FIGURED]
LiKE In EXAMPLE A 4B, Use 80+90=T0 Sq.FT.
RADIATION BOILER TAX.

WALL RADIATOR WIDTH X LENGTH

1 43 OF RaDIATOR
2k T}
WORK BENCH Worx BENCH
SHEET METAL
DeFLECTOR
U A o A

FiG.1 Fla.2

F1G.6 FIG.7 FiG6.8
App 357 App 30%

ALLOW 2V2" OF SPACE BETWEEMN THE WALL AND
THE BAcK OF AN ENCLOSED RADIATOR.A"To BE AT
LEAST THE WIDTH OF THE RADIATOR AHD ALSO ITS
LENGTH."B"T0 BE THE FULL AREA OF THE OPENING
OF THE RECESS.

L




SECTION III
PIPE SIZING DATA

The correct method of computing pipe sizes for
vapor or low pressure steam heating is on the
Pressure drop basis.

The difference in pressure between that at the
boiler or source of supply and the farthest radiator
is commonly termed “Pressure Drop,” and is
usually expressed in ounces.

In good practice the pressure drop should not
exceed one-half of the minimum constant pressure
at which boiler will be operated for longest number
of hours without attention.

Water Line Difference is the distance between
the lowest point of the steam or dry return main
and the water line of the hoiler.

A minimum water line difference of 24 inches
should be allowed for a 2-0z. pressure drop and
2-inch additional water line difference for each
additional ounce pressure drop.

In sizing supply mains and supply risers the
drop in pressure between hoiler and all of the
radiators should be as near the same as possible,
so that pressure at each radiator valve is the
same when the entire system is in operation. To
do this requires various size pipes to supply the
same amount of steam to radiators at different
distances from boiler.

Valves and fittings of similar sizes but of differ-
ent manufacture vary in the resistance offered
to the flow of steam or water.

In measuring the length of a run to determine
its size, it is necessary to add for friction due to
elbows, tees and other fittings. It is common
practice to measure a run of pipe from the hoiler
or source of supply to the farthest radiator (see
Fig. A), page 41, and then add 50% for friction
due to fittings; this total is termed “equivalent
length of run? All tables, unless otherwise
designated, are based on a straight run of pipe
and do not include any allowance for friction
due to fittings.

ha

a %

PIPE SIZING DATA

END OF RISER FARTHEST RADIATOR

MEASURED
ILm OF RISER

MEASURED LENGTH
OF MAIN OR RISER

FIG.A

(|
RISERS EQUALS

MEASURED LENGTH OF MAINS OR RISERS EQUALS
TOT. NCE LER TO LAST RADIATOR.

Capacities given in all tables on pages 43 to 69
are given in terms of sq. ft. of direct cast iron
radiation or its equivalent, based on a rate of con-
densation of % pound per sq. ft. per hour and
allowing for condensation in covere piping.

Pipes must grade at least:—

Supply Mains ..............c..., .. 17 in 20007
Wet Return Mains ... ... R .. 1" in 2000”7
Dry Return Mains ...... S 1” in 16-0"
Horizontal Branches ..... ET T R | S 1

Except in rare cases, supply mains are not to
be made less than 2” in size. Supply maing start-
ing over 2%" in size not to end less than 234~

Pipes to be not less in size than:
Wet Return Main— 1" Supply Riser ....— 1”
Dry Return Main= 1" Return Riser ....— %"

All supply mains and branches to be properly
covered. All return mains and branches, except
where unduly exposed are not to be covered.

Radiators to be water type, tapped or bushed
at the top for % ” No. 7 Hoffman }Egjustable Mod-
ulating Valve, and at the bottom 4" eccentric,
turned down, for No. 8 Hoffman Return Line
Valve. Supply and return connections are usually
made at opposite ends, but when desired can be
made at same end of radiator.
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PIPE SIZING DATA

For residences, medium size apartments, small
office buildings, ete., the maximum pressure drop
in the system should not exceed two ozs.

In buildings where a constant pressure of 8 ozs.
or over is to be maintained at the boiler, with suf-
ficient distance between lowest points of steam and
dry return mains, and water line of boiler, piping
system can be sized for a pressure drop of up to
half the initial pressure.

For the convenience of the Heating Engineer
or Contractor designing a vapor heating system,
and especially HOFFMAN CONTROLLED HEAT,
the data given on pages 40 to 52 were compiled,
with proper allowance made for friction due to
the usual number of valves, fittings, etec.

As the heating contractor is frequently called
upon to design Vapor Heating Systems for small
buildings and where the radiation requirements
do not exceed 550 sq. ft., all necessary data will
be found in tables 22 to 27, page 43.

Drawing 1, page 44, shows a complete
HOFFMAN CONTROLLED HEAT installation
with all piping sized from these tables.

For HOFFMAN CONTROLLED HEAT instal-
lations of over 550 sq. ft., use data and tables on
pages 46 to 52,

In designing HOFFMAN CONTROLLED
HEAT the end of a supply main, where dripped
into wet return, should be vented through %’in.
No. 8 Hoffman Return Line Valve, into nearest
dry return.

The lowest point in dry return should be kept
above the water line of the boiler at least 24
inches for installations having up to 3500 sq. ft.
of direct C. I. radiation, and 30 inches for instal-
lations having over 3500 sq. ft. direct C. I. radia-
tion or ite equivalent.

Where it is possible to get more than the water
line difference specified above, it is advantageous
to do so.

HorrmaN Controlled Heat’

SIZING PIPES FOR HOFFMAMN "CONTROLLED HEAT"
SMALL BUILDINGS OF NOT OVER  STORIES 4 H'EOUIH'IHGmR
NOT OVER 550 SQ.FT. OF DIRECT RADIATION.

SUPPLY MAINS - TABLE Nez2

UP T0 130 SQ.FT. USE 11/2" SUPPLY M
131 «300 » » o« el " TH'
301 ~BED v o« = DR "

DRY RETURN MAINS-TABLE Ne 23

UP T0 I30 SQ.FT. USE |” DRY RETURN MAIN.
131 «550 v « gl . “ &

WET RETURN MAINS-TABLE Mo z4-
UP T0 650 SQ.FT. USE 1-1Y/4" WET RETURN MAINS.
SUPPLY RISERS—-TABLE Né 25
UP TO 40 SQ.FT. USE |"SUPPLY RISER.
o S { R | 1 L "
T6 «I50 » » W jifp" “

MAKE HORIZOMTAL BRANCHES FROM HEEL OF RIS —
ERS TO SUPPLY MAIN ONE SIZE LARGER THAN RISER.

RETURN RISERS-TABLE Ne 26
UP TO ggg SQ.FT-USE 3/4"RETURN RISERS.
" i " "

30l -
RADIATOR CONNECTIONS-TABLE Ne 27

HORIZONTAL BRANCHES NOT OVER 5-0"LONG FROM
szminan INLET PIPE T0O SUPPLY RISER 0OR SUPPLY]

UP TO 24 SQUARE F i
25 " 70 Q .:AR E.ET U?E |Il :

TL - w |50 " " w |lz"
,USE PIPES ONE SIZE LARGER FOR B
e LﬁHG. RANCHES OVER
USE 34'VERTICAL INLET PIPE T0 *7 HOFFMAN MOD. VALVE.
HORIZONTAL BRANCHES FROM YERTICAL RETURN PLEE
munszg?/zﬁ \51531;3113] gfl_nmi RETURN TOBE 3/4"

ET TO* -
TURN LINE VALVE. il M: pis
RADIATORS T0 BE WATER TYPE, TAPPED OR BUSHED AT
THE TOP FOR /4", *7 HOFFMAN ADJUSTABLE MODULAT-
ING VALVE, & AT THE BOTTOM Y2"ECCENTRIC TURNED
DOWN FOR #8 HOFF MAN RETURMN LINE VALVE.
SUPPLY § RETURM CONNECTION CAN BE MADE AT

» "

.‘SAME OR OPPOSITE ENDS, AS DESIRED-
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TYPICAL INSTALLATION SHOWING APPLICATION OF TABLES22 T0270N PAGE 43

PIPE SIZING DATA

)

To size a supply main measure total distance in
feet along the pipe from boiler to farthest radiator
—refer to page 48, Table No. 28, and find column
marked B, C, D, E, F or G, which corresponds
(the nearest) to this length. This column gives
the amount of radiation different size pipes (in-
dicated in column A) will supply for a measured
length, and should be used for the various amounts
of radiation supplied at different points along the
entire main.

EXAMPLE:

Assume a main measuring 240 ft. to the farthest
radiator, supplying 2000 sq. ft. of direct radiation
as follows:

At and near end of main 280 sq. ft. radiation
40 feet fl;(}m i g i 650 " “ “u

80 “ w &« gogp 6w “
g0 - “ « u o« gpp « u F
Near the boiler a0 « «

As main measures 240 ft. all sizing must be
done from column “E” and column “A.”

A main can be sized starting from boiler or
starting at end farthest from boiler, It is cus-
tomary to start at end farthest from boiler, there-
fore proceed as follows:

Col. “E” Col. “A"

Near end of main ...... 280 sq. ft. 2%” main
40 ft. from end of main... 650 *

Total to this point ... 930 * “  31%" main

90 ft. from end of main... 350 “ “

Total to this point ...1280 “ “ 4* main
180 ft. from end of main 520 * *

Total to this point ...1800 * “ 414" main
Radiation near boiler ... 200 * *

Total to boiler ....... 2000 “ 5% main

Where main changes in size and branches are
taken off the side or top of main, eccentric re-
ducing couplings should be used, or main carried
full size to its end. Otherwise branches should be
taken from the bottom of main and either dripped
into dry return through a Hoffman Return Line
Valve, or into wet return.

From this it will be noted that starting at the
boiler a 5 main is required, and reduces in size
according to amounts taken off at different points.




PIPE SIZING DATA

PIPE SIZING DATA

WET AND DRY RETURN MAINS
Tables No. 29 and No. 30, page No. 49, give
the capacities of wet and dry return mains in
sq. ft. of direct cast iron radiation for various
length of runs.

SUPPLY AND RETURN RISERS

Tables No. 31 and No. 32, page No. 50, give the
capacities of supply and return risers in sq. ft.
of direct cast iron radiation for various measured
lengths.

To determine size of return risers refer to Table
No. 32, page No. 50, and select size for amount of
radiation to be taken care of regardless of its
length.

To determine size of aupply risers, measure dis-
tance in feet from boiler to end of riser, refer to

age No. 50, Table 31, and find column marked
%, , D, E, F or G, which corresponds (the near-
est) to this length. This column gives the
amounts of radiation different size pipes (indi-
cated in eol. A) will supply for a measured length.

EXAMPLE:

Assume a riser measures 100 ft. from boiler to
1t5Aend supplying 275 sq. ft. as follows:
t its

(i e R 70 sq. ft rndiatwn
Next ﬂoorbelow...‘.‘...TO M
Next floor below ....... o Bh. u

As measured distance is 100 ft. all gizing must
be done from col. B and col. A.
Col. B Col. A

Atitsend ............ 70 sq. ft. 1% " pipe

Next floor below ...... 70 * *

Total to this point ...140 = * )it LA

Next floor below ......1356 “

Total for riser ......276 “ *“ g L

If this riser measured 300 ft. from boiler then
sizing would be done from col. F and col. A.

Col. B Col. A

A atmiend: s ciaaaed 70 sq. ft. 13&" pipe

Next floor below ...... 70 * “

Total to this point R S ar “

Next floor below ......135 “ *

Total for riser ...... PG 2ag

Horizontal branches to supply risers not over
21:" in size should be made one size larger than
the riser.

RADIATOR CONNECTIONS
Table No. 233, page 50, gives sizes of vari-
ous supply and return connections to water type
radiators when connected at top for supply and
bottom for return. It also gives the size of hori-
zontal branch connections from main or risers to
vertical pipe connecting radiator valves.

EXAMPLE:

Assume a radiator of 66 sq. ft. capacity with
branch connection 4’0" long from main to vertical
pipe to radiator valve.

Refer to Table No. 33 and find that a %* ver-
tical pipe and 134" horizontal branch connection
are required for the supply, and a %" vertical
pipe and %“ horizontal branch connection are
required for the return,

If this same radiator was located 12 ft. from the
main or riser, by referring to Table No. 33 find
that the return connections would be as above, but
horizontal branch to vertical supply pipe would be
135",

Page 51 shows a plan of a typical HOFFMAN
CONTROLLED HEAT installation sized accord-
ing to Tables No. 28 to No, 33.

Note that the main is reduced in size through
eccentric reducing couplings. In actual practice
most fitters would prefer to eliminate the use of
eccentric couplings and would make the mains
full size from the boiler to the ends.

Page 52 shows details of various connections for
plan shown on page 51.
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HorFmAN ControfiedHeaf” Horrman Controfied Heaa

S ’; TABLE No.23
UPPLY MAINS CAPACITY OF WET RETURN MAINS IN SaQFT.

# SZEOrPipE| 4" [ 12" [ 2" | 22| 3" | 3

TABLE 28 |5 COMPUTED For PRESSURE Loss -
020 A Tie i me::an sl LENGTH 100 (1560 | 3000|6000 [l000018000]35500
OF MAIN, ALLOWING FOR AVERAGE AMOUNT OF EL - LENGTH 200 1200 | 2500|5000 | 8000/14000(20000
BOWS,TEES, ETC. AND CONDENSATION IN COVERED Pipig- ‘ =ENGTH 300 /1000 |2000] 4000 |6000]11000] 16000

STEAM AND CONDENSATION FLOWING SAmE DiRECTION, TABLE No.30
7 —
oo SZE A MAIN-MEASURE LENGTH OF PiPiNG CAPACITY OF DRY RETURN MAINS IN SQFT.

FROM BOILER T0 FARTHEST RADIATOR AND UsE Col-
UMN FOR THIS LENGTH FOR SIZING ENTIRE LENGTH— CoL-A %gﬁg:.’;;”&%i;ﬁg’:ﬁf: o O HEER
EXAMPLE:-~MEASURED LENGTH FROM BoiLER To SIZE | .
iz OF CoL.B |CoL.C [CoLD [CoLE COLF [CoLG
FARTHEST RADIATOR = 295-0"-THEN Use C-OL,“F, : PipE 100" 150 200' | 250' | 300" | 400
AT EnND OF MAIN =280¢ = 22 MAIN 1
50-0"FROM END OF MAIN - 4504 : | 520 300 288] 272 z45] 210
. TOTAL LOAD ToTHIS POINT = 7306 = 3V/2" M Wa 670| 630 | 600| 570 s535| 470
It NEAR BoiLER - 40046 Iz 200 1215 | 1170| 1100 | 1045| g0
TOTAL Loap To BOILER =1130§ = 4" MaiN & 2300 2185 | 2o070| 1955 1840 1610
— ZYz | 3800 | 3610 | 3420 3200 | 3040 2660
TABLE No. 28 3 3 | 7000 | 6650 | 6300 | 5950 | 5600 | 4990
! CAPACITY OF SUuPPLY MAINS IN So.FT. 3% |10000 | 9500 9000 | 8500 | 8000 | 7000
| CoL.A |MEASURED LENGTH OF PIPE IN FT From 4 15000 [14250 | 13500 | 12750 | 12000 | 10500
.|': sc:iz :::LBE RCE?_‘?R&H::T;T:TQ::F T WHERE POSSIBLE DRY RETURN MAINS ARE To
| PlPE 100" 150" 200' | 250° | 300 400 START HIGH AT HoFFMAN DIFFERENTIAL LOOP AND
| z 325| 280 G == GRADE DOWN To Low PoINT AMD DRIP INTO WET
2v2 550 | 450| 30| 347| 310| 278 RETURN MAIN.
I 3 1oco( 80| 710 32| 578 | =00 STARTING AT THE LooP Pipe Sizes To BE As
32 | 1500| 1215 1065 | e4a| seo| 750 FoLLows:- :
4 2100 1700 | 1500 | 1325 | (200 | joso Jops Up To l0oo = | FROM 3501 To 7500% = |14
4ve 2900 2350 | 2060 | 1830 | 1670°| 1450 From 100|T035005=W4" FrRom 7501 Toi5000%=2 "
5 3700 | 3000 | 2600 | 2340 | zi40 | 1850 EXAMPLE!- LENGTH OF MAIN 190-0"- TOTAL RaD-
§ | 3700| 4600 | 4047 | 3600 | 3300 | 2850 " IATION 2050%, THEN USE CoL.D FOR S1zinG,
7 8000 | 6480 | 5680 5050 | 4600 | 4000 START AT Loop WIT s s o o e |Va"
8 |!leoo| 8900 | 7810 [ 6950 | 6350 | 5500 UP To 900" FROM LOOP~~ —— == —— — 560% = 114"
10 120000 |16200 | 14200 [ 12600 | 11500 10000 : FROM 900" T0 140-0" FRoM Loop - - -— 560§
|12 |30000 24300 21300 | 18960 |17300 |)5000 TOTAL LoAD To THiS POINT=—————_{120% 12"
FOR STEAM AND CONDENSATION FLOWING In ] FROM [40-0" FROM LOOP To END—~~—-| 000 %
OPPOSITE DIRECTIONS USE PIPE ONE SIZE LARGER 1 TOTAL LOAD ON MAIN-— - _.Z2)20%= 2"

THAN GIVEN IN TABLE.
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HorrmaN Controtied Heat”
TABLE No.3|
CAPACITIES OF SUPPLY RISERS IN SqQ.FT.
CoL.A |LENGTHIN FT. FROM BOILER ToEnp OF RISER
S1ZEOF| CoL.B |CoL.C |CoL.D | CoL.E [ CoL.F]|CoLG
PIPE | 100" | 150' | 200" | 250 | 300' | 400'
i 40 32 28 25 23 20
14 75 60 53 47 43 37
e 150 | 120 105 95 86 75
2 300 | 240 | 210 | 190 173 150
2ve 500 | 400 | 355 | 315 | 285 | 250
3 200 730 830 565 520 450

HORIZONTAL BRAMCHES T0 RISERS To BE ONE
SIZE LARGER THAN RISER.

RETURN RIS

ERS

TABLE No32

SI1ZE OF PIPE

| 3a"

| wa" | aye”

CAPACITY N SQ.FT-

| 300

630 | 1300 [2200

RADIATOR CONMNECTIONS TABLE Mo33

SUPPLY RETURN
o| o u w|HORIZONTAL RunouT FromM| g o2
| Z|2 | EFE
| e & 2 VERTICAL INLET PIPE TO G 1'; u 5!—5
; 5> RISER OR MAIN. §§;2§5
>|5 Z 2[UrTos Lona |OVER 5 Long | > C2E
24% = " 166 = "
o 20 { 70% = IYa | BOF = 1 |{g] 17 3B
2 1508 = vz | 1308 = 2 2| 4
200% = 2 | 758 = 2

RADIATORS ToO BE WATER TYPE OF NOT OVER
200 SQ.FT. CAPACITY, TAPPED OR BUSHED AT
THE ToP ForR NO.7 HOFFMAN ADJUSTABLE MoDuU-
LATING VALVE AND AT THE BoTToMm /2" ECCEN-
TRIC TURNED DowMN FOR M0.8 HOFFMAN RE-
TURN VALVE.

SuPPLY AND RETURM COMMECTIONS CAMN BE
MADE AT SAME OR OPPOSITE EnDS AS DESIRED.
ALL RADIATORS To BE WASHED CLEAN OF

CORE SAND BEFORE MAKING VALVE COMMNEC=

MEASURED LENGTH FROM BOILER
TO ITS END,USE TABLE NM=31

TIONS.

g
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Horrman Controfied Heat

-

ALL PIPESTO PITCH DOW IN DIRECTIOH OF ARROW S.

DRY RETURN

DRY RETURN
RETURN VALVE

V2" Mt 8 HOFFMAN

SUPPLY MAIN
FULL SIZE OF BOILER TAPPING.

SUFPPLY HAIN

MOT TO BE COVERED.

COUPLING ™™

REDUCING

ey
2| ¥u zé
gl Ee |l 22
- EE
2| 55 |.3&
g i
5 )
—
I'~_.'g ‘"_._zgcwo
JEEgS
8 1
g} 2
S§ 83

.,

DRY RETURH MAIN.

® = CLOSE MIPPLE COHHECTION I" BELOW WATER LINE
COMMECTIONS AT,ANHD HEAR THE BOILER

@ =TO BE AT LEAST 24°ABOVE WATER LINE PLUS
PITCH OF

WET RETURN

TYPICAL RADIATOR
COMMECTI|ONS,

PETAILS OF SHEET N25i

PIPE SIZING DATA

To size supply malms and risers for a
HOFFMAN CONTROLLED HEAT, or a low-
pressure steam heating system, when the drop
in pressure is to be other than 2 ozs. use Table
No. 34, pages 57 and 58.

Capacities given in Table No. 34, pages 57 and
58, and Tables No. 35 to 38, pages 60 and 61,
are based on an initial pressure of at least twice
the drop in pressure and no allowance has been
made for friction due to valves, elbows, tees, etc.

To size supply mains and supply risers, first
determine the minimum constant pressure at
which boiler is to operate.

Second, determine the water line difference.

Third, from this information determine allow-
able pressure drop in ozs. for entire system.

Then multiply this allowable pressure drop in
ozs. by 100 and divide by total equivalent measured
length of pipe. This gives pressure drop per
hundred feet of length.

EXAMPLE:

Pipe measures 800 ft. to farthest radiator and
system is to be laid out for 4-0z. pressure drop,
then 4 > 100 = 800 = %% oz. pressure drop per
hundred ft. of length.

In Table No. 34 no allowance is made for fric-
tion, due to ells, tees, ete. (therefore for quick
caleulations add 50% to measured length of pipe
to determine equivalent length). Refer to pages
63 and 64 for more accurate information.

Example for use of Table No. 34, pages 57 and

Installation in an apartment house, boiler is to
be operated at a constant minimum pressure of
one pound.

Water line difference to be 26”.

A one-pound boiler pressure would, with Eroper
conditions, allow an H-oZ. pressure drop, but as
water line difference is only 26" it will not permit
an 8-0z. pressure drop. Therefore figure on 4-o0z.
pressure drop.

Refer to fipure No. 1, page 56, and note
that there are two mains, “A" and “BY—main “A”




PIPE SIZING DATA

measures 266’-0” from boiler to farthest radiator
with 5092 added for friction due to elbows, tees,
etc,, equals a measured length of 400'. The meas-
ured length of any main or riser will be found in
the same way.

As Table No, 34 is for lengths of 100 ft. and
measured length of main “A" is 400 ft. To use
table find pressure drop per hundred feet, i e,
4 3 100 = 400 = l-0z. drop per 100 ft., then use
capacities given for l-oz. pressure drop in sizing
main “A.”

Ag measured length of main “B” is 200 ft., and
4-0z. pressure drop is desired at its end the same
as main “A,” find drop in pressure per one hun-
dred ft., in the same way, i. e, 4 » 100 - 200 =
2 oz., and use capacities given for 2-oz. pressure
drop for sizing main “B.”

Pressure drop in each riser to be found in
the same way, 1. e.:

Riser “C"” same as main “B.”

“  up? 43¢ 100 =~ 150 = 224 oz. pres. drop.
G g 4 SET00 = b =R1E e
“u l(FI) 4 x 100 _: 100 — 4 o " [
i {iGN 4 x 100+2'}0:2 " " “
i ”H” 4 -X 100 _:- 300 — 1% " " o
“  “I" same as main “A.”

Then to size main “A” based on total radiation
from its end to boiler and for 1-oz. pressure drop,
tabulate as follows:

1—425 sq. It
H_425 i “
6_425 i "
F—425 " ¢
1700 “ “ Total = 4” Main
(Starting from boiler.)

I—425 sq. ft.
H—425 ¢ «
G 425 W W

1275 “ “ Total = 3%” Main

1—425 sq. ft.
H—425 « “

850 # “ Total — 3" Main

PIPE SIZING DATA

1—425 sq. ft. — 216" Main. To end of main.
Size main “B” from 2-oz. pressure drop table as
follows:
C—425 sq. ft.
D425 “ ¢
S L
1276 % “ Total'= 3” Main
C—425 sq. ft.
D_‘25 i« i“w
850 “ “ Total = 3" Main
C supplies 425 sq. ft. indicating a 2” pipe. But
as a main starting over 2%” should not end less
than 2% in size, use a 274" main.
Each riser must be sized for its own length
in the same way, i. e.:
Riser C supplying 425 sq. ft. of radiation and
being 200 ft. long, must be sized same as mam
i“ 1)

Fifth floor ..oeoeees ....105 sq. ft. —1%” Pipe
Fourth floor ....... e DU

Total to this point ....1856 « “ —=12"
Third floor ........ SHAEHO e

Total to this point ....2656 “ “ =27 5
Second floor ........... 80 « =

Total to this peint ....345 “ “ =27 i
PREat 00T oo aoinrs ntnon oo B0 SE 4

Total on Riser .......425 * “ =2" =

Horizontal branch to be one size larger or 212"
in size.

Riser “E” supplies the same amount of radia-
tion, but as determined above must be sized from
8-oz. column of Table No. 34, as follows:

Fifth floor ..... eamadUnieq i — 1= Pipe
Fourth floor ....... A T

Total to this point .....185 * “ —=1}¥" *
Third floor ....... S RO

Total to this point ....266 “ “ —=1%*
Second floor ........... R

Total to this point ....8345 “ “ —=118"
TOTFEE: HODE i mn o B0

Total on Riser ........ 405 I e e e

Horizontal branch to be one size larger or 2"
pipe.

e

T




_\

57
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PRESSURE L0SS TABLE-L P STEAM
Wo|EsE8ERYs°:28388858 3 Ty
__mnmhnlncua—uur-gquﬂo
BhoBBPE IS5 0 e
Fﬂh—nu—nouo—b‘f**_ Tables No. 35 to 38 on pages 60 and 61 were
3; Dleaslr-—woeorta+=gIH compiled for use when drop in pressure is 2, 4,
Qo | @D aqﬂumnnﬁmmnmmhuo - ]
z © — DOV It VDI —Nwwrrm 8 or 16 ounces, and eliminates figuring pressure
< NormoYt YT+t 0n s ® 0o J drop per hundred feet.
5 | 2';3355:;32:&3;39}; 1 To size a main or riser refer to table giving
o |~ 2 AL T DOoONt O OE @O desived pressure drop and use capacities given in
= R R e column for the length of run.
t~ - =
‘w:§§§§§§§§§¥$§§3§3 EXAMPLE:
S e T s &= Refer to diagram on page 56 and size mains
S and risers for a 4-oz. pressure drop as follows:
il D-—0 OO0t O~O N~ Main “A” i ivalent to 400 ft. in 1 h
© o O = i ain 1s equivalen t. in length,
u [0 ;;7;' i ; a8 SRz SRSV ES therefore refer to page 60, Table No. 36, and
ch";' ——CY¥DPddowoO0oo size entire length of main for 400 ft., column, i. e.:
. xﬁ g 385 v® 3 § 2ogeo 2 e5 Starting 4!:11_1:15? 8q. 1}.:2% Main
m*G&i‘RESSmQE‘S"*’”“““ : @
a = = = D= Mg To this point ..... 850 ': =3" o
= G—425 *
H - N NMotOoO®mom Mmoo "N e
e IEC3CSREIZEELEE e
= b 7417
:-':: s é‘g § § § § R - §5¢2 Starting at boiler.1700 “ “ —g4~ 5
S
5 Pnew3IILILa 2o @3 = Main “B" would be sized in the same way, from
Sl [vne -me Mt -—womo¥0oo0oD L same table, column for 200-ft. length.
ST R S R i o Riser “C” would be sized from same column as
O NNNNNMIDH’IKII"IFIIQF!“‘*T* used for main “B.
o R e L Sh R el E 2 All other risers would be sized from eohﬁnn for
o i T T SEayS Hii] their respective lengths, i. e., riser “G” from
= = column marked 200 ft, riser “H” from column
lNEE§§§3§;2:3£3§?:$ marked 300 ft.,, and so on.

SS 2o RuddmEn Riser “E" is 50 ft, long and TublesiNo. 35 t{; 38
fw= # S wom = are for a minimum length of 100 ft., therefore
%gﬁ gs:ggﬁ §§§E 3 =§ s @3 refer to page 69 and find in column 4 of Table No.
e i 50 factor for changing capacities of Table No. 36
XL enovweto~wo o . when lengths are other than 100 ft.
SlN3es8538353329%3¢48
LS IRIOL = on - O TR i 0 o oS s EXAMPLE:

-1 = w

e T R ) 834 Page 69, column 4, gives factor II;IEQ as nearest
e l= =y Li to B0-ft. run. Page 60, Table No. 36, mives
SlowodBRe 232535 C 5 °:" capacity of 1” pipe for 100-ft. run as 91 sq. ft.
of radiation, then for 50-ft. Trun find 91 X 1.29 —
Bz 117 sq. ft. As end of riser “E” is to supply 105
Egg A S s IS T e sq. ft, use 1" pipe. Size balance of riser in same

[ M way.
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PIPE SIZING DATA

Table No. 39, page 63, gives the equivalent
number of feet to be added to a measured length
of piping for various kinds of valves and fittings,

EXAMPLE:

A 4" pipe measures 160'0” and contains one gate
Ealve, and four elbows, then from Table No. 39
nd:

1—4” Gate Valve ........oo0v0vnennn. B-0"
6—4" Elbows .............. 6 X 14 = B4"-0"
Lenpth to be added .....ovee s 89'-0"
Measnred Length .......oeeeosnsnnses 160-0"
rauivalent Shenptht i i 249'-0"

Table No. 50, page 69, under column 4 gives
factors for changing amounts of radiation as given
in Table No. 34 (and similar tables) for other
lengths than 100°-0"

EXAMPLE:

Example No 1 gives an equivalent length of
249°-0” for 4" pipe. To find how many sq. ft. of
direct radiation this Eipe will supply for any
given pressure drop, take sq. ft. of radiation given
in Table No. 34, for 4” pipe, 100’-0” run and mul-
tiply by factor given in column 4, Table No. 50.
Factor for 250’-0" run as taken from column 4,
Table No. 50 = .632.

Amount of radiation a 4" pipe will supply with
2.0z. pressure drop with an initial pressure of at
least 4 oz. if 100°-0" long as taken from Table No.
84 — 2866 sq. ft. Then, 2866 x .632 = 1811 sq. ft,
a 4" pipe will supply if it is an equivalent length
of 250r-0"

A main should not end less than 2” in size and
wheén starting over 214" in size should not end
less than 24" =0 as to take care of condensation at
the far end and air carried along with the steam.

The end of each piece of pipe or nipple should
be reamed clean after cutting to remove all burra.

e
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PiPE Sizing DATA

VALVES 8¢ FITTINGS OF SIMILAR SIZES OF DIFFER-
ENT MANUFACTURERS VARY IN THE RESISTANCE THEY
OFFER TO THE FLOW OF STEAM OR WATER.

IN ESTIMATING LENGTHS OF PIPES IT IS NECCESSARY
TO INCLUDE THE RESISTANCE OFFERED BY THE VARI-
0US FITTINGS. THE FOLLOWING TABLE GIVES THIS IN
UNITS OF LENGTH, INFEET, T0 BE ADDED TO THE
MEASURED LENGTH OF PIPE FOR AGIVEN KIND OF
FITTING.

TABLE Me33

LEMNGTH IN FEET OF PIPE TO BE ADDED TO ACTUAL
LENGTH OF RUN. bl

size | -ENGTH IN FEET T0 BE ADDED IN RUN
of [ [SIDE
PIPE [rigow [TLET | GAG | SAVE [ AmGie
28 5 16 2 18 9
2Ye 7 20 3 25 12
3 10 26 3 33 16
3z 12 31 4 39 19
4 | 14 35 5 45 22
5 18 44 7 57 28
6 22 50 9 70 32
7 26 55 10 a8z 37
8 31 63 12 94 42
9 35 69 13 105 47
10 39 76 15 118 52
12 48 90 18 140 63
14 52 105 20 160 72
GATE VALVE

EXAMPLE:~ 4"

MEASURED LENGTH = 132-0
4"GATE VALVE = 5-0
4-4" ELBOWS = 56-0
EQUIVALENT LENGTH = 83-0"
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PIPE SIZING DATA

PIPE SIZES For VACUUM HEATING.

Tables Nos. 40 to 44, pages 65 and 66, are for
sizing pipes for vacuum heating systems and in-
clude allowance for friction due to the usual num-
ber of wvalves, elbows, ete, which would be
installed.

These tables are to be used exactly in the same

way as Tables Nos, 28 to 33, as shown on pages

48 to 50,

Table No. 45, page 67, is for sizing pipes for
one-pipe steam heating systems. Table is based
on mains not over 100 ft. long and includes al-
lowance for the usual number of valves, elbows,
which would be installed.

When mains are other than 100 ff. long refer
to column Ne. 4 of Table 50, page 69, and mul-
tiply capacities given in Table 45, by factor given
in Table 50, for the desired length.

Tables 46 to 49, page 68, are for sizing pipes
for open tank gravity hot-water heating systems.
Where closed tank gravity hot-water heating sys-
tems are to be used, smaller sizes than shown in
these tables are not recommended,

Table 50, page 69, gives a short method for
computing flow of steam in pipes in accordance
with the Babcock formula,

SUPPLY MAINS

TABLE M2 40 IS COMPUTED FOR PRESSURE LOSS OF
16 OZ. AT THE FARTHEST RADIATOR FOR A GIVEN LENGTH|
OF MAIN, & INCLUDES ALLOWAMNCE FOR FRICTIOMN FOR
AVERAGE AMOUNT OF ELBOWS,TEES,ETC., & CONDEN-
SATICH IN COVERED PIPING. STEAM 8 CONDENSATION
FLOWING IN SAME DIRECTION.

TO SIZE A MAIN —MEASURE LENGTH OF PIPING
FROM BOILER OR PRESSURE REDUCING VALVE TO FAR-
THEST RADIATOR AND USE COL,FOR THIS LENGTH FoR
SIZING ENTIRE LENGTH.

TABLE NS840
CAPACITY OF SUPPLY MAINS 1N SQ.FT. |

COL.A|MEASURED LENGTH OF PIPE |N FT. FROM BOILER OR

51z |PRESS. REDUCING VALVE TO FARTHEST RADIATOR

COL.B | COL.C | COL.D | COLE | COL.F | COL.G | COL.H

OF
PIPE ["100" | 200’ | 300" | 400' | 500’ | 750'| 1660

2 940| 667| 543| 470
22| 1s70| 1116| 8oo| 785
3 | 2800| 1988 | 1610| 1400| 1250| 10s0| aso
3z | 4200| 2zo8z | 2427| 2100| 1877 1638| 1320
4 | B00O| 4260 | 3480| 3000 | 2680| 2340| 1896
4'/e.| 8250| 5857 | 4770| 4125 | 3687 | 3215| 2607
5 |11000| 7810 | 6380| 5500 | 4917 | 4290 | 3475
6 |17300|12280 | 10000 | B650 | 7733 | 6745| 5465
7 |25500] 18100 | 1475012750 | 11398 | 8945 | @os5s
8 |36000| 25560 | 20800 | 18000 | 16080 | 14040 | 11375
10 |B5580| 46570 | 38000 | 32795 | 29520 | 25580 | 20730
12 |94500| 67095 | 54600 | 47250 | 42240 | 36850 | 20860

—————
TABLE N24|

PACITY OF SUPPLY RISERS IN SQ.FT.

LENGTH INFT. FROM BOILER OR P-R.V. TO END OF RISER,
COL.A COL.B | COL.C | COL.D |COL.E [coL.F
|SIZEOFPIPE | 200" | 400" | 600' | 1000’ | 2000
[t 73 52 42 33 23

14 160 14 9e 72 57

e 248 177 145 e 80

2 500 357 | 290 | e28 160

2le 830 592 | 480 374 | 264

3 1500 | 1040 | 845 | €57 | 463

3 4750 | 3240 | 2630 | 2045 | 1450

HORIZONTAL BRANCHES TO RISERS TO BE OHE SIZE
LARGER THAN RISER.
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PIPE SIZES — ONE PIPE STEAM

STEAM & CONDENSATION FLOWING SAME DIRECTION

66
Pipe Sizes FOR VacuuM HEATING.
——
TABLE N242
CAPACITY OF RETURN_MAINS IN SQ-F Y.
* SIZE OF PIPE
LT W [z | 2 | 272 | 3 372"
z00'| 800 | 1200 | 3000 | 8200 15000 | 28500|40000
Boo| 375 750 | 1875 | 5200 | 9700 | TO00|25000
1750 800 | 1300 | 3750 | 6700 | 12000 18000
2500 1126 | 3000 | 5600| 9425|15000
TABLE Mo43
CAPACITY OF RETURN RISERS IN SQ.FT.
- SIZE OF PIPE
LENGTH 34 Q Wa"
200" T00 1400 3160
400 560 1120 2480
600 420 840 | TBO
1000 350 T00 1470
2000 230 460 10 50

= e
% LEMGTH EQUALS MEASURED DISTANCE FROM
VACUUM PUMP T0 END OF MAIN.

™ RADIATOR CONNECTIONS TABLE N244 |
RE

SUPPLY TURN

z

g ¥y | HORIZONTAL RUNOUT FROM| ot | ;'gg

Z|357 | vermica NLET PIPETO |4 |FulZE Tk

> |E=Z | RISER OR MAN. % |52|83«

< |wg — z |ESE a

>|>Z £ [oPToe-oLonc|ovERGOLONG | = |7 |REE|
4u2= " 25;- [

5,0 | 1009=1Va | 80%= 14 AR

T| %4 | 2008= 112 | 1508= i1/2 8|'e| %4
200%= 2

RADIATORS TO BE WATER TYPE OF NOT OVER 200 5Q.

FT. CAPACITY, TAPPED OR BUSHED AT THE TOP FOR MeT
HOFFMAN ADJUSTABLE MODULATING VALVE AND AT THE
BOTTOM /2" ECCENTRIC TURNED DOWN FOR MN28HOFFMAN
RETURN YALVE.

SUPPLY AND RETURN CONMECTIONS CAM BE MADE
AT SAME OR OPPOSITE ENDS AS DESIRED.

ALL RADIATORS TO BE WASHED CLEAHN OF CORE SAND
BEFORE MAKING YALYE CONMNECTIONS.

TABLE N245
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PIPE SIZES FOR OPEN TANK TWO PIPE
GRAVITY HOT WATER HEATING.

THE AREA OF THE MAIN MUST EQUAL OR EXCEED THE
COMBINED AREAOF THE VALVES IT IS TO SUPPLY. BOTH SUP-
PLY & RETURN PIPING TOBE THE SAME SIZE. NEVER MAKE A
MAIN LESS THAN I1/2"IN SIZE & AVOID ENDING IT IN A RISER.
THE VALVE ON THE LAST RADIATOR T0 BE ONE SIZE LARGER
THAN TABLE CALLS FOR. RISERS OR HORIZONTAL BRANCHES
RUN TO Y2" VALVES T0 BE MADE 3/4"; ALL OTHER BRANCH{
ES £ RISERS TO EQUAL THE AREA OF THE VALVES THEY
SUPPLY.

TABLE N246
CAPACITIES GIVEN IN S4.FT. DIRECT C.I. RADIATION
SIZEOF | FIRST SECOND | THIRD FOURTH
VALVE FLOOR FLOOR FLOOR FLOOR
/" | upTo 16 UP To 20| UP TO 243 UP TO
4 I7 =~ 40(21 =« 50|25 » 65|29 =~ 75
1 4l = T0|5l =~ 85|66 r 100|76 « 115
1 71 « 110|866 «125[l0] = 145|116 = 135
Y2 JiIll w 190]lz6 v200|l46 » 225(136 ~ 250
TABLE N247
EXPANSION TANK
SIZE OF [CAPACITY[SQFT.C.1. [SIZE OF [CAPACTY[SQ.FT.C.\-
TANK | GALLONS |RADIATION] TANK | GALLONS |RADIATION]
10"% 20 8 320 [1I6"x36"| 32 1300
12 x 20 10 400 |16 x48| az 2000
12 % 30 15 600 (18 ¥60| &6 3000
14X 30| 20 800 fzo xe0 | 82 5000
16 X30| 26 1000 |22 x60| 100 6000
TABLE N248
VALVE AREA3S
SIZE VALVE AREA SIZE VALVE AREA
e 20 3" 7.08
7 44 ale 252
1 8 4 12.52
/e LEZE 5 19.63
I'/e 176 8 2p.27
2 3.4 8 50.26
el/e 4.90
TABLE M249 EXAMPLE:~
VALVE SIZES 6 RADS- 34 VALVE= 2.64 AREA

w =1" W z1Bg »

INDIRECT RADIATORS w — 4" & =122 =

]
P Ta 55% | a1 INDIRECT2* » =3.14 »
56 » 80 | IYz"[3Y2 MAIN REQUIRED=856
81 = 150 | 2*l5458 RADIATION TAKES A
151 » 250 (22" [12"X 30" EXPANSION TANK.
251 w450 | 3"

FLow OF STEAM |IN PIPES

P=L055 IN PRESSURE IN LBS.
d=Insipe Dia. PIPE IN INCHES
L=LENGTH OF PiPE IN FEET
D=WEIGHT OF | CU.FT STEAM
Ws=LBs. OF STEAM PER MINUTE

P=00 I(HE)-—gWZL
Q13 4/ Dd

pDd>

Q+3d'—5)L

\W=87

Table N2 50

PRess|CoL.1 i CoL.2 || sTEAM |COL3 I ENGTH|COL. 4
Loss | [P || DIA. | BF PRE3S | [ IPIPEIN | [100
IN OZ. “?\[:(; PIPE [\I+=F [[BY GAUGE r FEET JT
1| 2175] 1 522 .0 |is3| =20 |2240

2| 3076 I 1177 3 | 195 40 |1.580

3| a767| e L.B28 1.3 |20l 60 |l.230

4 | 4350) 2 3709 2.3 |207 8o |L120

5 | 4863( 2Ye | 6108 6.3 |223| 100 |LOOO

6| 5328 3 | 11183 10.3 |248] 120 | 812

7| 8764 3Ye | 16708 153 |ero] 140 | B4

8| 6152 4 | 23830 =203 |2so| 160 | .793
10| 6878 4Ye | 32008 303 |326| 180 | 741
12| 7532 65 | 43718 403 |35B| 200 | .TI0
14| 8138 6 | eamiafl 503 |38s8| 250 | 632
16 | 8T00 7 |I0B35 602 |416| 300 | 578
20| a727] B8 |I5033 753 |452] 350 | 6538
24 lo.s55) 9 |zos37 | 1003 |.soT|| 400 | .50C
za (11,508 10 |27106 | 1253 |.6ET || 450 | A4TT
32 (12280 12 |43751 150.3 [.603 [ 500 | 447
40 (12756 14 |73300 || 1753 |.645) 600 | .407
48 15.068| 16 [92549 | 2003 |648| TOO | 378
BO |19.454 800 | .354
| 8O |27.6512 g00 | 533
320 (38863 looo | 316
480 [47658 1400 | .267

COLUMN |x2x3x4=Lgs. STEAM PER MINUTE WiLL FLOW
THRU A STRAIGHT PIPE ForR A GIVEN CONDITION, .
ExampLe -1 0z DROP-2"PIPE- 1.3 LBS. PRESS-100-0'LoNG
2175 ¥ 3709%.201 % | =1.615 LBS. PER MINUTE,THEM 615X
60 MiNUS 20% =77.28 LBS PER HOUR.

Apove TasLe DOES Mot ALLow For ENTRAIMNED Wa-
TER IN L.P STEAM, CONDENSATION I[N COVERED PiPE
AND RoucHNnESs IN COMMERCIAL PIPE, THEREFORE RE-

DUCE CALCULATED CAPACITIES APPROXIMATELY 20%.
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SECTION IV
GENERAL INFORMATION AND DATA

STEAM DRIVEN VACUUM PUMPS

The Vacuum Pump data on pages 71 to 73 will
be found useful in laying out vacuum systems of
heating.

Drawings on pages 74 to 77 show typical meth-
ods of making connections to vacuum pumps,
pressure-reducing valves, lift pockets, ete.

The data given on pages 78 to 81 are for use in
designing ventilating systems,

The data given on pages 82 and 83 will be
found useful in determining the amount of pipe or
coil to be installed in hot-water storage tank to
heat a given amount of water in a given time.

The miscellaneous data on pages 84 to 90 is as
quoted by standard authorities, and will be found
of wvalue in making heating and ventilating
calculations.

Papes 91 and 92 give a method for cleaning
steam boilers, and as this is very important it
should prove invaluable to the steamfitter.

Pages 93 and 94 give heating symbols commonly
used in laying out heating and ventilating plans.

Page 95 gives the reason why there should
always be at least 24" between the lowest point
of the main and the water line of the boiler.

_Page 06 gives data on how to figure chimney
size.

Page 97 will be found valuable to the fitter in
making an approximate estimate of the amount of
fuel a heating system will consume during a
heating season.

©
LEL
FRTITT)
TABLE Ne5|

SIZE PUMP | w
5Q.FT.0F ]
MINMOM | 5 | o | Zw [maomion| = | 5 | 8| &
<Z S lseTTiNG W[ =2 | 5| &
PRESS. |w 5|55 ‘.Z..E oF | & x|= 2
EE} 35 BE|NTF ol X 6|8
oLB | 8 | 3 6 1500 |34] 17| 2"|1Ye
- 8 3| 6 2200 | | v || w
. s | 4 6 2800 | o | | v |
" 12 5 8 5600 |Iva| 2 |2¥%2| 2
o 12 6 8 7900 (1Al 2 |3 |2V
20LB | e'k| 3 6 1600 |3 | |2 |1
" &8 3!}2 6 2200 " " W "
- eYs| 4 8 3600 | ¢ | v ||
" ae| 5 8 3600 | 1 | e |2l 2
» 8ke| & 8 7900 1| » |3 |2k
" 12 6 10 8800 |a| 2 |3 | »
" 12 8 10 | 15600 |nal| v |4 |3
" 12 8 12 | 18800 | v [ % | w | @
60LB | 3 3fe| 4 1800 |38| Ve |z Ve
3 4 3Ye| 5 2200 |Yz|%a| v | »
" 4 3I{: 6 2500 " " " "
" 4 4 6 2800 | | » ||
" 4}"2 4 8 3600 - im “ "

. 5 5 6 430u | v | » |2%
" 5 6 6 6ID0 | » | |3 |2V
. 6 6 g | .7T900 |[Za| 1 [~ |«
" 6 6 10 8800 ] ] [
" 7 7 10 | 1zooo | = | = [3%] 3
" 8%| 8 10 | 15600 || |1ve| 4 |3V
" gz| 8 10 [19830 || |5 |4
" gz | 10 10 | 24500 | = |« | = | ™
» |10 |10 |12 | 28400 |1 oo
g 12 iz | B2 (RG22 300 SR | o i i
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RECIPROCATING VACUUM PUMPS

. TABLE NesZ
MAX|MUM SPEED FOR STEAM DRIVEN PUMPS

LENGTH | NUMBER | PISTON (| LENGTH |NUMBER | PISTON
oF OF SINGLE ED FT.
STROKES |PER MIN. | STROKE | STROKES |PER MIN.

oF
STROKE
INCHES [PER MIN. S JMCHES |[PER MINL| S.
3
4
5
é
1
8
10

TABLE Ne53

MAXIMUM SPEED FOR POWER DRIVEN PUMPS

LENGTH[REV: smn.sr:smn H[Rev. per]sinGLE [ PisToN

oF MINUTE |ST! SPEED|| OF MINUTE |STROKES| SPEED
STROKE | CRANK R |FT. ROKE|CRANK | PER |FT. PER|
INCHES |SHAFT |MINUTE |MIN.S. [INCHES | SHAFT |MINUTE |MIMN. 5.

> 80 160 | 40 10 40 80 67
5 50 100 | 42 Iz 40 80 a0
6 50 100 | 50 16 30 60 a0
8 50 100 | 67 20 Z£5 50 83

USE MFG. SPEED WHEN EQUAL OR LESS THAM ABOVE

TABLE N2 54

GROSS CAPACITY IN GALLONS OF PUMP CYLINDERS
|PER FT. PISTON SPEED.

DIA  |GAL. PERq DA |[GALPER| DIA. |GAL.PER
CYUNDER| FOOT ([CYUINDER| FOOT [ICYLINDER| FOOT
INCHES G. JMCHES G INCHES

2 1632 eYe | L724 13 6895
2Ye | 2550 6%4 | 1858 132 7.438
3 3672 7 1.999 14 7.996
34 | 4309 7'/4 | 2145 14'2. BB78
3l | 49898 Tz | zg9s I5 9180
334 | B738 T3 | 2450 15l/e 9.80!
4 6528 8 2611 16 10.44
4v4 | 7369 8Yz | 2948 17 11,79
4%z | 8zes 9 3.305 18 1332
434 | gzo6 9Ye 2682 19 14.73
5 1020 10 4.080 20 18.32
5'% | 1125 oYz | 4.498 21 17.98
52 | 1234 1 4.937 22 18.75
534 | 1340 11z | 5396 23 2158
] L469 12 5875 4 £350
6'a | 1594 12| 6375 25 25.50

73

MISCELLANEOUS PUMP DATA

TABLE M55

SUCTION LIFT OF PUMPS WITH BAROMETRIC PRESSURE
AT DIFFERENT ALTITUDES & EQUIVALENT HEAD OF
WATER IN FEET.

EQUIVALEMNT | PRACTICAL
aurirupe  [BAROLETTRIC| HeAD OF | sucTioN
WATERINFT.| LIFT
SEALEVEL [l470LBS B 33.95 2Z2FT
/AMILE ABOVE |14.02 « =~ 32.38 21
Yo » w (1333 = = | 3079 20 »
%4 - |lzE6 v« 29.24 18 n
| = w  fleog o 27.76 17 »
(78 = |ll42 now 26.38 16 w
11;5 " " 10.88 n = 25.13 |5 o
g w |ags m » 22.82 14 »
TABLE N256
PUMP SUCTION LIFTS AT SEA LEVEL AT VARIOUS
TEMPERATURES OF WATER.
12 1
& od s 1
i 190 S
E 180 ] -
$ 170 N
w [5-1] W
o 150 3
o 140 € G
= 130 e =
S 120 =
= 10 <
& 100 <
n.- 80 ~
b 80
Wt TO
l_

12864 202468 I0IERKIEHNRUIEZS0
HEAD INFEET SUCTION LIFT IN FEET.

FOR DETERMINING RECIPROCATING VACUUM PUMP SIZES

RICAL_FORMULA
G %S5 xW=GCAPACITY 5Q.FT. DIRECT RADIATION
G=CAPACITY WATER CYLINDER IN GAL. PER FT. LEMGTH
5=PISTOMN SPEED 1IN FEET PER MINUTE
W COMSTANT:-105 FOR 6”6 LESS - 120 FOR OVER @ 'CYL.




TYPICAL VACUUM CONNECTIONS,
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77

TyPicAL VACUUM CONNECTIONS.

SWING CHECK VALYE
FLOAT YENT VALVE

VACUUM RETURH

MUST BE ABOYE SUCTION
OF PUMP TDRNUBL!. T’H&TM!TIR

GING RETURH DIREC BOILER,
WHEH DISTAHCE A, 15 MORE THAN 5-07
LIFT COHNECTIONS ARE TD BE MADE
IN STEP FORMATION AS SHOWN ON
SHEET W77 SEEFIG-| FOR
COMHECTIONS FROM
HERE.

-TYPICAL-VACUUM-CONNECTIONS -

SUPPLY MAIN

HOFFMAN RETURHN RETURN MAIN
LINE VALVE (

COOLING LEG
DIRT POCKET
FiG.H21.

CLOSE NIPPLE
90" ELBO

FiG.N2 2,

VERTICAL LIFT TO

BE | TO IV SI1ZES
SMALLER THAN THE
VACUUM RETUR

LIFT FITTIN

VACUUM RET
IFT FITTING

HOT OVER 5-0°
VERTICAL LIFT—

REDUCING BUSHI
VACUUM RETUR

VACUUM|RETURN,

REDUCING BUSHI

LIFT FITTING DRAIN PLU

RUM OF TEE TO BE TWO
S1ZES LARGER THAM THE
VACUUM RETURN.

FLG. T2 -

FIG.ne 3
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HEATING & VENTILATING DATA HEATING & VENTILATING DATA.
PRACTICAL AR VELOCITIES —PUBLIC BLDGS. SIZE OF REGISTERs § RISERS FOR FAN SYSTEMS
IN PuBLIC BUILDINGS. TABLE No.60
AIR SUPPLY SYSTEM  TABLE No.57 CUFT.AIR| 51ZE OF |VELTHRU [SizE RISER [R1SER VEL.
COLD-AIR INTAKE 60070 900 FTPER ML PER MiM. |REGISTER |[REG FACE| IN INCHES [FT. PER MIN.
AIR WASHERS 500 » = 150 8x 14 300 6x 8 447
VENTO HEATERS 800Tol300 + - - | 220 | 10X16 300 8x 8 510
HORIZONTAL MAIN DucTs 1000 = 1200 = = « ! 300 | |2x18 300 8x 10 540
HORIZONTAL BRAMCH DucTs 600 ~ 900 » » - 350 | j4x18 300 8x |z 525
VERTICAL RISERS (SHEET METAL) 550 » 700 * =» = 425 | l4xee 300 9% 12 565
VERTICAL RISERS (MASONRY) 450 » 550 = » = 500 I6x 22 300 9x 14 570
REGISTER OUTLETS 250 = 350" » » 575 18x24 290 10% i4 572
675 18X 26 306 10x 17 572
EXHAUST AIR SYSTEM TABLE No.58 ] 800 Bx32 300 12x 16 604
FAN DISCHARGE OUTLET B00 To 1000 FT. PER MIN. ! 925 | z4xzs 300 2% 18 615
HORIZONTAL MAIN DuCTS 900 “ l000 4 = - 1025 | 24x30 307 2% 20 615
HORIZONTAL BRAMCH DucTs 600 =~ TOD - +» = 1150 24%32 300 l2x22 630
VERTICAL RISERS (SHEET METAL) 500 - 600 « - - 1300 | 24x3e 325 12x24 550
VERTICAL RISERS(MASONRY) 350 = 450 =~ = y 1450 | 24x38 325 4% 24 620
REGISTER QUTLETS 300 - 400~ » - 1625 | 30%x36 325 4x2ze 645
1800 30X40 325 4xz28 660
RESISTANCE OF 90 DEGREE ELBOWS-TABLE N259 1975 | 36x36 330 1626 575
CDL.A‘COL.B CoLa|coLB fcoL.A|coLB]coLalcoL s 2150 36X 40 330 16 %28 685
Va | 670 | 1% | 75 2% | 45 | 42 | 55 2300 | 3eéx42 330 16x30 690
Yz | 300 e 60 3 4.8 5 58 2500 36X 44 340 16332 T00
34 | 180 1% | 50 3z | B0 5% | 6.0 YoLume
\ {60 2 43 i o A o2 VETGCy 50.FT. FREE AREA
COL.A=RADIUS OF THROAT OF ELBOW IN DIA'S. 5Q.FT. FREE AREAX VELOCITY = VOLUME
OF PIPE. VoLumE b
COL.B=NUMBER OF DIAMETERS OF STRAIGHT SQFT FREEAREA -~ ' -Locine .
PIPE OFFERING EQUIVALENT RESISTANCE. AIR_REQUIREMENTS FOR BUILDINGS
THE RESISTANCE OFFERED BY AN ELBOW OF A TYPE OF BUILDING CUTTOF MR PER
GIVEN RADIUS ?-F THROAT IS GIVEN INPEQUI\I'#LEHT ol OECUPANT I;‘;:'
DIAMETERS OF LENGTH OF STRAIGHT PIPE.
EXAMPLE:-90° ELBow OF 30"PIPE, HAVING A gﬁﬁ:‘é:s: AIEMBLVHALLS :igg T,, ::g:
THROAT RADIUS EQUAL To 1Y/2 DIAMETERS.—REFER FACTORIES {800, = Sooa
To CoL.A-Finp 1Yz DIAMETERS IS EQUIVALENT OFFICE BLDGS. 1500 = 2zooo
To 6 DIAMETERS OF STRAIGHT PIPE, THEN — RESIDENCES 1500 = 2000
30X 6=120"0R 180+12=15-0" OF STRAIGHT PRIs0NS 1800 * 2100
PIPE. {Conmmous 5000 * 6000
] HospiTALSS WOUNDED 3000 * 3500
ORDINARY 2200 * 2600

N
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HEATING § VENTILATING DATA.

WEIGHT OE RounD GALVANIZED |RON PIPE
AMD ELBOWS OF GAUGES As Usep For HeaT-
ING AMD YEHNTILATING SYSTEMS. TaalE Ma62

CHART-FOR-DETERMINING-PRESSURE-LOSSIN-DUCT:

S ad i = e [ b -
SC| 2 |zgl2s|2z|3L| 8 zwé'g-é?
- T W (2 ol Bloel o |2z |E28
P (=] (e ol ol a0l o Wi e o5
vel ¢ |Eo|pg|suE] < Egiz L]
Ga| o zE2|2 |34 5 z|2
4 26| L1| 09 28 | 6157|114 642
5 196 12| 1.2 IN022| 30 | 7069 | I122| 734
o 28 6 | 283 14| 17| 141 | 32 | B043 | 18.0| B34
078 o | sas| 17| 23] 34 | go79| 139| 943
8| s03| 19| =9 36 (10179 1712|1244
9 636| 24| 43 38 (11341 ]| 182|138.4
10 | rasl 27| 53 ([NoEO| 40 |12566| 1911629
No.26 12 | 13| 32| 76| 166 42 |12854| 2011686
0.01 14 | 15389| 37 | lo4 44 |15205|21.0( 1850
16 [ 176.7| 45| 135 46 |l6el.0|2e.0|2022
16 |zo11| 47| 151 48 |1809.6| 2298|2866
18 |254.5] 53| 181 50 |I9635|31.0(308.9
19 |2B3.5| 56 | 214 M. 18 52 |21237|322|335.1
20 31421 6.0 | 239 212 54 |22902|33.6(363.4
21 |3464| 7.0 | 296 56 |24630)|34.9|390.7
IMo.24| 22 |380.1| 7.3 | 323 58 |Z642.1|36.1(418.8
e | 23 |4155| 7.7 | 336 60 |28274|374|4486
24 |4524) 80 |286 0 o 62 |3019.1]|475|588.0
25 |480.8| B3 (41T 2.66 64 |32170|48.1]6285
26 |5309| 8.7 |45.1 66 |342L2 |50.5|666.6
GAUGES USED FOR RECTANGULAR DUCTS
WIDTH- INCHES | GAUGE || WIDTH=-INCHES | GAUGE
4 To |5 26 51 To 90 20
6 - 30 24 a1 - 120 I8
=1 i g 2e OVER 120 &

T EY BYUNNES 98 noewenws v 3 3 9334858

Y R 0 P 0 ¥ i
0 A Y AN N T B T
SRR 1T =
LAY LT ! L¥ T b H
e, Bl e S
A AL T
L ) : ./::: A zogcoo
1A e "‘;: :
o R SR O S e
AP e Goooa M
u Hro w%. = 26005 &
& P TR e =
[ 5 a5 ene mengsyincgl i 3
% . . R eaceo &
B et - Bty r u
€ i AT Lol
i : el t st
5 2 et SN 'ﬁ oo 4
: Geaiaes g 2=t
= | 4ooo U
o e B g ’:I)" mg
000
L s
; 1900
:‘ Bo0
,, w00
2
{ W B = -.I A : S 200
' 200
k. van ) K A AN 100

5 5% SXasnEm 93 s tawies W3 3 38995

FRICTION IN INCHES WATER GAUGE PER 10O FT.

-EXAMPLES-FOR-USE-OF-CHART -

N&|=T0 FiND DIAMETER OF DUST AMD FRICTION LOSS FOR 20000
CFM AT 1000 FT.VELOCITY:=
READ 20,000 C.F.M.ON HORIZONTAL LINE AND I000 FT. VELOCITY
ON DIAGONAL, AND AT POINT WHERE THEY INTERSECT,ALSO FIND
ANOTHER DIAGONAL LINE READING 80" PIA.DUCT, AND A VERTICAL
LINE READING .03 INCHES FRICTION LOSS PER |000° OF LENGTH,

NEZ=PASSING 5000 C.F.M. THRU A 30° DIA DUCT,—TO FIND VELOCITY
AND FRICTION LOSS PER 100-07—
MEAD WHERE MOMIEONTAL LINE SO00 INTERSECTS DIAGONAL LINE FOR
B0 DIA.DUCT, 1000 FT.VELOCITY AND .06 INCHES FRICTION LOSS,

NEB= HOW MANY C.F.M. WILL PASS THRU A 70" DIA.DUCT, AT IS0OFT,
VELOCITY ?
AT INTERSECTION OF 1500 FT, VELOGITY LINE AND 70 DIA, DUET LINE,
FIND HORIZONTAL LINE READING 40000 CFM. AND FRICTION LOSS
CAN BE READ FROM THE INTERSECTING VERTICAL LINE AS .058
INCHES PER |00-0" OF LENGTH.




STORAGE TANKS

TABLE Mp.63.

HUMBER OF GALLOMS IN RounD TAHKS
DEPTH INSIDE DIAMETER IN INCHES
Lemari| !B |24 |30 |36 |42 |48 | 54 | 60 |66 | 72
| IHEH | 110|196 |3.08|4.4] | 569 7.83| 291 |i224]14.81 |1762
ZFT | 26| 47| 73| 106 | 144 | 188 | 238 | 2g4| 356 424
2Y2 | 33| 59| 91| 131 | 180 | 35| 298 | 367| 445| 530
3 |40 71|00 158|216 282 357 | 440| 554 &35
32 | 46| B3| 129 | 184 (252 329 416 | 513| 623 740
4 53| 95| 147 | 210 | 288 | 376 | 475 | 586| Ti12| Bds
4l | 59107165 | 238 | 324 | 423 | 534 | 660/ 800 | 952
5 | 66/(119|181 |264 | 360| 470 | 536 | 734| goo |1057
BY2 | 73|130 |20l |290)| 396 ( 517 | 655 | 808| 8978|1163
6 | 79)141|219 315|432 | 564 | TI4 | BBO|1066|I268
6Y2 | 88155236 | 540 | 468 | 611 | T70| 954|156 (1374
T 92| |65 |255| 368 | 504 | 658 | 832 (1028|1244 | 1480
Te | 99| 179|278 | 396 | 540 ToS5 | 889 (11011335 | 1586
8 106|180 201 |423 | 576| 152 | 949 |1175]1424 | 1681
8 |119]|212)330| 476 | 648 | B46 [107] [1322(1590 | 1003
10 (132 (236|366 | 529 | 720 | 9401189 |I463|1780 |21 14
12 | 157|282 [440| 634 | 864 |1128 |1428 [IT62|2123 |2537
14 |185(329(514 | 740 |1008 | 1318 | 1666 |2056|2490 [2960
16 211 (376|567 | 846 1152 | 1504 |1 904 |2350 |2844 |3383
18 |238)|423|660( 952 (1296 |1692 |2140 2640|3200 |3806
20 |264/4T0 (T34 1057 |1440|I8860 |2380|2022|3556 [4230

HEATING PowER OF Low PRess-
URE STEAM PIPES IN WATER FoR
AVERAGE WORKING CONDITIONS.

BRASS PIPE TABLE HO.64

COL.A | CoL.B | CoL.C CoL.A | CoL.B | CoL.C
TEMR DIFE| B.T.U. | Pounps [TemerDiFr| B.T.U. | Poumps
& F 19z 20 70 13000 13.55
7 240 256 75 15000 | 15.62
) 300 31 80 17000 IT.70
] 400 AE 85 18000 | 20.00
(4] 480 .Bo 80 2looo | 21.77
|15 800 63 95 23000 | 24.00
6 960 1.00 oo 25000 | 26.05
20 1440 .50 1o 30000 | 31.25
25 2300 2.40 120 35000 | 36.45
30 3100 3.23 130 40000 | 41.60
3is 4000 4.16 140 45000 | 46.90
40 5000 5.23 150 50000 | 52.10
45 6000 6.25 160 55000 | 57.30
50 7200 7.50 170 61000 | 6354
55 8500 8.85 . 180 67000 | 70.00
60 10000 10.50 g0 73500 | 76.60
6B 11500 12.00 200 80000 | 832.23

CAPACITY OF RECTANGULAR—TANKS.

To FiIND How MANY US. GALLONS ANY
RECTANGULAR TANK WILL HOLD :=-MULTIPLY THE
INSIDE LENGTH BY THE WIDTH AND THE PRODUCT
BY THE DEPTH AND FIND CONTENTS IM CUBIC
INCHES. DIVIDE THIS BY ITZ8 To FIND COMTEMTS
4 CU.FT.~THEN MUTIPLY THE RESULT By T4805
AND HAVE ANSWER [N US. GALLONS —
EXAMPLE :- TAMK~56"LONG X 32" WIDE X20" DEEP,
THEM - 56X32%x20 = 35,840 CU.IN. +|T28=20.7T4
CU.FT X 7.4805 = |55.* GALLONS CAPACITY.

NoTE:- THE AVERAGE INCREASE IN PRESSURE N
A CLOSED TANK DUE To HEATING THE WATER,
15 6 LBS. PER 5Q.IN PER DEGREE RISE IN
TEMPERATLRE.

COL.A=TEMP. DIFFERENCE BETWEEN STEAM IN
PIPE AND AYERAGE TEMP OF THE WATER IN THE TANK
IN DEGREES F.

CoL.B=B.T.U. TRANSMITTED PER 5q.FT. PER HR.

CoL.C=LBS. OF 5TEAM CONDENSED PER? PER HR.

IRON PIPE WILL CONDENSE Y2 AS MUCH STEAM
As GIVEN IN TABLE FOR BRASS PIPE.
EXAMPLE:~HEAT 200 GALS. WATER PER HR. FRom 50° To
164°F \WIiTH BRASS PIPE 4 STEAM AT 5LBS GAUGE PRESS!

TEMP.OF STEAM 58S, PRESS—————— - = ppror
AVERAGE TEMPR OF WATER (50+164)<2— ——= |07°F
TEMP DIFFEREMCE — — —————— — — ___ = |20°F
200 GALS WATER BY WEIGHT-200X8Y/3-- = 1667Lpa
TEMR RISE = |84°B0 — ——— — —— x| 4°F

B.TU. REQUIRED PER HR =1667x 114 =190,038 FROM
CoL.A-120°F.— FIND IN CoL.B. THAT |¥ BRAss
PIPE WILL GIvE UP 35000 B.TU. AND IN COL.C THIS
EQuALS 36.45 LBS. OF STEAM PER HoUR.-THEM:-
180,038 +35,000= 5.43 SQ.FT. BRASS PIPE AND As
EACH SQ.FT WILL CONDENSE 36.45 LB5., —

36.45%5.4%=198 LBS. STEAM REQUIRED PER HouR. . // !
n}.’ 4




84 . TABLE N266 as

PipE DATA TABLE N265 PROPERTIES OF SATURATED STEAM
5 T
< o ] o ) = PP
= B a & E uc_r E 2 L._ ':5 z o fo o Teme TOTAL H'nr LATENT | VOLUME
ulal8lales |we|g 2 Xyl Eq Meneury Asove 32° FAHR.|HEAT OF |INCu.FT
N =1 z z o e2|Z2 | Z|FT OR GAGE I4 Les | IH DEG.
ol R E e ER|Eu| W Ed STEAMIN | OF | LB
o e | | e aals2z1225g Pags.in |PERSQ| o |BTU.IN |BTUIN
=il = BO .l | £ e § “ Les | m * hrue warerruesteam | B ToU-  |OF STEAM
T 5 a é:{ Sl S|8N Z7.68 v jon.es 608 | 11044 | 10546 | 3350
P S 2| - o Sl ol s2|” a’ i 2585 | 2 12615 040 | 11160 | 10210 | I35
o k& o Q¥ | b Y|l2 e o 2381 | 3 14152 | 1os4 | neve | 1oizs | 1185
| 91 F| 2|82 |8&|oalaE 217e| 4 | 1m3ol | 12oe | 11zes | 10057 | 806
1™ | 18.74 5 16228 130.1 | 11305 | 10003 T3.33
| 1? ': ?;’ Sid 2 1779 6. 17006 | 1378 | 11337 995.8 61.89
e 7.08 5 \EET| % 176.85 | 1447 | 11865 | mane | 5388
3/8 | #8| 19 5.66 1.0 13.63 ' \82.86 | 1508 | 1138.0 888.2 AT.27
\e B4 30 4.56 1.6 11-60 9 188.27 I56.2 | 11411 986.0 A2.36
3 Lo5| . 9.56 | 10. 183.22 | 1§11 | 43 | @szo 38.38
':4 132 :3 00 a Zbdl|Rers £ j 752 | 1L 187.75 1667 | 11448 a79.2 35.10
; 86008 | 21.60 | 290 | 346 | 45| 16 f sa9| 1z |zoiss | iesa |1aes | ws7es [ sz.38
W | 166 LBO [.010%| 37.08 | 2.30 | 434 77| 20 3.45 | 13 20587 | 1738 | 4o | 8T4Z 30.08
1z | 190| 204|.014-| 5004 |zo1 | 484 | 106| 23 Laz | 14 208.58 | 177.5 | llag.0 | 9710 28.02
2 |238 aas|oex saza | i | g2z | Imd| 2o s prall e im0 LIS IS
1 + -3 : A 2 i s s
2lfz | 288 | 478).0337| |19-52 .33 | .763 | 24.8| 35 13 16. 2|8.3 184.4 | 1162.0 | 9676 24.78
3 | 350| 738)|.051t| 18540 | 108 | 916 | 38.4| 40 2.3 } 5 219.4 I187-8 | 11631 9658 2538
3Ye | 400| 9.89|.068%| 246,60 .86 | 1041 | BLE| 44 3.3 18, 2224 180.5 | 1ss.z | 9637 22.16
4 | 450(1273|.0887| 318.24 .85 | LI1T5 | 66.1| 49 4.3 19 2e8.2 198.4 | 1165.2 ;m.a 21.07
| 53 | 20 228.0 196-1 | 166.2 600 £0.08
4y | B.00 1806, 110 | 29500 76 L 1nie|| 8.8 b5 6.3 21 £30:6 198.8 | LIBT-1 958.3 18.18
5 | 556(1999|.138 | 49680 .69 | 1455 | 103.8| 58 13 | 22 233.1 zo1:3 | 1158.0 956.7 18.37
6 |663|2888|.200 | T20-00 .58 | 1,739 | I50.0| 66 83 23 £38.3 203.8 | 11588 955.1 17.62
7 | 763 |3874|.270 | 97200 | .50 |20ce |zo20| 75 83 | 24 2378 206. 1 ugn.n :zs.s 16.95
10.3 5. 240.1 Z0B. 4 11604 2.0 16-30
8 |&e&3|5002|.347 [124920 | .44 | 2272 | 2600| B0 iga | wa; EhoS 218.8 | 11639 | 9451 1374
9 | 663|6273|.435 |Is6600 | .40 | 2500 | 3260 80 20.5 | 35 250.3 eers | 1166.8 | 9388 11,08
10 1075|7882 550 |1880.00 .36 |gzT17a | 410.0] 85 ZEE 40 26T 5 236-1 | 11884 835.3 10.48
313 | 46 2754 2448 | 11720 | 9272 8.20
VELOCITY _OF STEAM 353 | 50 281.0 g50.1 | 11736 | 9255 8.51
_ To FIND THE APPROXIMATE VELoCITY OF Low PRESS- 413 56. 2882 e5T.5 | nT67 818.2 T.85
| URE STEAM MuLTIPLY THE COMDENSATION IN POUNDS 45.3 60 292.7 geg.l | 710 9149 TAT
| BY THE VOLUME I CU-FT. CORRESPONDING TO THE 51.3 66- 299.0 z6s.5 | 1Te.8 | @102 656
1 PRESSURE , WHICH GIVES VoLumE OF STEAM PASSING 613 T8 308.5 2783 | 11814 903.0 5.74
THRU THE PIPE PER Hour. Divioing THis PropucT By ThE B6- BIT-1 2are | 118%.6 | B96-4 510
3600 Times THE AREA OF THE PIPE IN Sq. FT GIVES 815 s e 2953 | 1456 | 8903 4:99
VELOCITY IM FT. PER SECOND. 90.3 108, 3514 3020 | a7 2 BAS-E 4.2%
\ 1003 | 15 3381 309.0 | 1188.8 | B879.8 5.88
| SAFETY VALVE SizES. Low PRESSURE BoiLers. ASM.E.STD. 1263 | 140 5621 324.6 | nse2 | BET6 3.219
UP To 2.25% GRATE=1Y/4"  12.51 To I7.75 ¥ GRATE =3 ‘:::3 155. 3611 “:: “:"“ :‘ ": :-““
. " =iz A (¥} 1603 165- BE6.1 b5-1 11950 56 LTSS
A lje" 1776 » 24004 =3z 652 | 8. | 3730 | 3456 | 11964 | B50:8 2.533
4.5 = 8.00 e L OvER Z4 « Use B,
A0112.50 ST 2 O Monn f 118.3 | 180« 376 350.4 | 11873 46 2,406
200.3 [215. | 388.0 BE1.4 | 11992 B5T.8 2,138
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WHEN DIAMETER IS GIVEN, MULTIPLY THE
GiveEN DIAMETER BT 3.1416. TOo FinD
THE DIAMETER OF A CiRCLE WHEN CIRCUM-

FERENCE

CIRCUMFERENCE BY .31831

I5 GIVEN, MULTIPLY THE GIivEN

TABLE TABLE
ARIEACOF -CIRCLES "we7 USEFUL-DATA - nees
2 DA -
SizE| AREA [S1ZE| AREA [51ZE| AREA [SizE| AREA clm’é::::uuc: : = pl;:i.‘lé"_‘:_l'lﬂ!hlﬂl
RRen"or Cimere * = AREAsr emciriseRineD sesnd
AR
Ya | ooizajio 78.54 | 30 | 706.86]| 65 | 23183 [AREA OF CIRCLE x == AREA OF INSCRIBED SQUARE
[ DIA. OF CIRCLE x == 51DE OF EQUAL SQUARE
“ 0.049| 2| 86593l depicleoilosats DIA. OF CIRCLE *® = 3IDE OF INSCRIBED SGUARE
a | od1e4|il 9503 | 32 | Bag24| 67 |A5256 CIRCUMFERENCE OF CIRCLE X = PERIMETER OF EQUAL SQUARE
a C.1963 ¥ li1o386 | 33 25530 68 |3631.6 SIDE OF SQUARE = = [NAOF CIRCUMACRIBED CIRCLE
SIDE OF SQUARE x = DIA.OF EQUAL CIRCLE
% | 030671z | 11309 |34 | 907.92{ 69 | 37392 PERIMETER OF SQUARE  x == CIRGHMIERENCE OF EQUAL CHGLE
3% | 04417 | Y |12271 |35 | 962.11| 70 | 38484 DIAMETERE M = SURFACE OF SPHERE
7 plIAmETER? » = VOLUME OF SPHERE
% | 0601313 | 13273 |36 |lo178 | 71 |39592 DIA.OF SPHERE = = DIFENSIONS OF EQUAL CUBE
I o7854| ‘2| 143.13 |37 lio752 | 72 (40715 DIA.OF SPHERE E = LENGTH OF EQUAL CYLINDER
i AREA OF BASE * = VOLUME OF PYRAMIDOR CONE
Y8 | 0994014 | 15323 |38 (1134, | 73 |41853 e 2 e AREN O RN
e | 1227 Yl1es512] 39 |11945 | 74 |42008 RAGIUS ® = 5IDE OF INSCRIBED CUBE
Q. INS. x =CIRCULAR INCHES
Y| 1484 [15 | 1767) |40 |I2566 | 75 (44178 Pt % =R
Ve 1L.767 % | 18869 |41 |1320.2 76 |45364 2. FT. *® - 5Q.YD
54.YDS. * - ACRES
5% | 2.073 18 201.06 | 42 |13854 | 77 |46560 0. IN. 2 S
3% | 2408 Yeleiasz |43 |14522 78 |47 783 CU.FT. x = CU.YD.
% | 2761 |17 |226.98 |44 |[iS2o5 | 79 |4201.6 Cu.IN. x - U.5.GAL.
CU.FT. = U.S.GAL.
2 | 3041 | %|24052 |45 15904 | 80 |S0265 Cuiin, & 7 =T
Y4 | 3976 |18 |25446 |46 |1661.9 | 81 |51530 cu.rFT. i = U.5.8U.
i u.s.Bu. x2150.42 = CLLIN.
¥ | 4908 Y |2es880 | 47 |17349 | 82 [5281.0 e % 1242 A
3% | 5939 |19 |28352 |48 |1809.5 | 83 |54106 U.S. BU. x DAE = CU.YD.
U.S GAL. * 2310 = CU.IN.
3 | 7088 | )2 |29864 |49 18857 | 84 | 55417 (s EAL Bt S
Y| azes 2o 31416 | 50 |1263.5 | 85 |56745 CU.IN.WATER X .OBEIZT = POUNDS (AVDIRDUPOIS
.6 . ¥ CU.FTL.WATER ® ' B24283 = POUNDS (AVOIRDUPO)
o ol I b ol o B o Pl
a .. = COLUMMN OF WATER W
# = .34 LB.[AVOIRDUFOIS)
256 FDIA. X IZ"HIGH }
4 |lzses % |363.05 | 53 |2206.1 |88 |enaz. e s - LB AV, CAST IRON
Ve |15.904 |22 |280.13 ] 54 [22902 | 89 |622 1.1 UL IN, x .28l = LB, AV, WROUGHT IROM
cu. IN. x  ze3 =LB.AV.CAST STEEL
.Sl 19.635 Y2 | 39760 | 55 |[2375.8 |20 |636 1.7 =T % azes e
Y& |22.758 |23 |41547 | 56 [24630 | 91 |65038 CU.IN. ®  30DF = LB AY. BRASS
e |2 % | 43373 | 5 517 : CU. IN. X 26 - LB.AV. ZING
i St = L pedlieb vue CU. IN. x 4103 - LB AV. LEAD
% | 33183 |24 |45239 |58 (26420 | 93 |672929 cu.IN. % 2636 =LB. AV.TIN
7 |28424 | % |47143| 59 |27339 | 24 |68397 CU. 1N 4308 = LB. Av. MERCURY
12 % WEIGHT OF PINE nn'r‘r!.m = |RON CASTING
Y |44178 |25 |490.87 | 60 |zB8274 |95 |70BBZ 13 x WEIGHT OF PINE PATTERN =BRASS CASTING
a 50265 26 E30.93 | &l |29224 | 95 | 72382 14 xWEIGHT OF PINE PATTERN = LEAD CASTING
| GALORIE =3.968 B.T.U.
% |56745 |27 |s7255 |62 (30190 | 97 73898 | B.T.U. - 0252 CALORIE
9 |es3s17 |28 |s1575]| €3 31172 | 98 |75429 ILB. PER SQ.IN. =703.08 KILOGRAHMES FER M*
| KILOGRAHME PER ¥ = 00042 LBAPER 5.1N.
Yz |70.88z |29 |eeo.52 | 64 (32163 |99 |76977 | CALORIE PER ME = 0.3687 BT.U.PER SQ.FT.
= | BT.U. PER SQ.FT. = 2.712 CALORIES PER ME
Toe FiNe THE CIRCUMFERENCE OF A CIRCLE | CALERIE PER M® PER DEG, 0.2048 BTU.PER SQ.FT.

DIFFEREHCE CENT. :

| BT.U.PER SQFT.PER DEG.
DIFFERENCE FAHR.

| B.T.U. PER LB.

| CALORIE PER KILOG.

ILITRE OF COKE AT 26.3 LB.PER CILFT.

| LB. OF COKE AT 26.3 LE.PERCUFT.
(wiTeR:

EXPAMDS M BULK FroM 40 DER-TO212 DES.

ER PEG. DIFFERENCE FAHR.
B2 CALORIES PER M PER

EG. DIFFERENCE CENT.

= 0.556 CALORIES PER KILOG.

= .8 BT.U.PFER LB.

= 0.93 LBS.

= |.076 LI TRES

- ONE TWENTY=THIRD

s




TABLE Me 74

a8 _
[ MISCELLANEOUS DATA:

We) [o] I
AT 32 DEG. FAHR.(FREEZ NG Fo) NT) 6Z418 Lp,
AT 38.1 DEG. FAHR.(MAx 1MUM DensiTY) 2425 Lp,
AT 6Z DEG. FAHR.(STANDARD TEMPERATURE) Gz.ass g
AT 212 DEG. FaHR.(BoILing PoinT, Unper | AmosPueme) 5978 Lg,

IMPERIAL GAL *277274 Culln. oF WATER ATGZ DEG.FANR. = | 0.0 L&
AMERICAN GAL® 23| Cu.In. oF WATER AT B2 Deg. FAHR, = B.3356 Lp,

ELECTRICAL EquivaL ENTS

OT oF Pure WATE f-l'!l'gs

BoiLing PoinTs oF VARIOUS f;_mg;nr?gl';o
Begnega Faun,

A -Rearens Faun,
WATER ATHo3FHERIC Fresswe 212  Repmep PeTroLEUn 316
ALcoHoL 173 TurPENTINE a1s
SULPHURIE Acip 240 SULPHUR 570
LINSEED OIL 597
Al
MELTING PoinNTS oF DIFFERENT MeTA L§THB;';I
Ml_f.lﬂ.’ —Rrances Fane
ALUMINUM 1400 [row(casn) 2450
ANTIMONY 810 Iron (wnequr) 29|12
BISMUTH 476 Lrap &08
BrAass 1900 PLaTINUM 3080
BrRONZE 1692  SILVER (Pure) 1873
CoPPER 1996 STERL £500
GLASS 2377 TIN 446
GOLD (Pure) £590 ZiMe 680
TABLE
ECIFIC GRAVITY OF Bopies Ne 72
SPECIFIC | WeIGHT Per Gu.
Beoy GRAVITY Fr. 1N Lp,
WATER I.ao 625
ALUMINUM 250 156.3
TiNn(easT) 7.29 4556
STeEEL 7.84 “+90.0
CAsT IRON 7zl 450.6
WROUGHT Imown 788 “480.0
BRass 83g 5238
Corren B.79 5494
LEAD (casT) 11.35 TO94
Mercumy | 3.60 8500
PLATINUM Z21.50 12438
SPECIFIC HEAT OF Bopies TABLE
SreciFc SPeciric| |srecirFc
MaTERIAL Hitan MATERIAL i MATERIAL HEaT
CAST ImoM &l2980 ) goLp 0.03244G5LASS O.18768

WROVGHT Iron | 0.1 1379 PLATINUM
Lime oo Leap

0.0324-2 | BURNT CLAY |0.18500
003140 |Brickwoor (020000

CorpPER QO85I5(BISMUTH  |0.03084 |Waren aT 32" | l.a0000
Brass 009391 INicreL O.lo880 Amuq.gqug 0.S8ZZ00
SILVER 005701 [lee 050400 (PeTroLEUM (043400
Tin (005685 Coal 0.27770(0LivE OiL  [6.308360
Mercury |00233z(Core 20085 |AIr 0. 24

A RATE OF DoivGg WoRK
k AMPERE AT ONE VoLT
-T373 Foor-PouMps PER SECOND

44238 FooT-POUNDS PER MiNUTE
ONE WATT 265428 FooT-Pounps PER Hour
5027 MILE-PounDs PER Hour
00134 HORSE-PaweER
746 HORSE-PoWER
A RATE OF DoING WoRK
ONE 737.3 FooT-POUNDS PER SECOND
KILOWATT 44238, FOOT-POUNDS PER MINUTE
5027 MILE-PouNDS PER Hour
134 HoRSE-PowEer
A RATE OF DoiNG WoRk
550. FooT-Pounps PEr SeconD
ONE 3000. FoOT-PoUNDS PER MiNUTE
HORSE POWER ars MILE-POUNDS PER Hour
T46. WATTS
T46  KILOWATTS

\

A QUANTITY OF WoRk

ONE 2654.28 FooT PouNps
503 MILE-Pounps

T

ey L AMPERE HouR X ONE VoLT
J -00134 HORSE-PowWER-HouR
A QUANTITY OF WoRk

ONE Hopse- |'880000.  FooT-PouNps
POWER Hour 375 MILE-PouNDs

T4E WAT T-Hour
746 KILOWATT-HouR

A QUANTITY OF CURRENT
ONE ONE AMPERE FLowING FoR ONE Hour,
AMPERE HouR IRRESPECTIVE OF THE VoLTaGE
'WATT-HOUR + VOLTS

A FORCE OF ONE Pounp AT A RADIUS

FORCE MOVING IN A CIRCLE.
Torque
OF OME FooT.
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" METRIC & ENGLISH MEASURES

CLEANING STEAM BoILERS.

MEASURES OF LEHGTH

MeTRIC EnGLISH
L 38.37 IMcHEs
flETRe "l 328 Feer
3048 METRE LBl Foot
3 CENTIMETRE - 3837 IncH
£.54 CENTIMETRES =l IneH
L MILLIMETRE = 03837 INCH
25.4 MILLIMETRES = 8 IMCH
I KILOMETRE =1083.6]1 YamDS
MEASURES OF SURFACE
L S5g. METRE = |0.764 Sa.FT.
0920 Sq.MEeTRE [ Sq.FT.
1 5q. CEnTimeTRe {155 Sg.1M.

6452 54 CENTIMETRES
I 5Q. MILLIMETRE
G452 54.MILLIMETRES

I 5q.10
-00I65 54. 1M,
Ja-IN-

MEeasuRES OF VoLumE

{8 Cu. METRE = 35314 CU.FT.
02832 CU. METRE = | Cu.FrT.
61.08% CU.INS.

15 Cu, DECIMETRE 0355 CUFT
28.32 Cu- DECIMETRES = I Cu.FT.
16387 Cu. CENTIMETRES = I [o{V A1

L MILLIMETRE

L Cu. CENTIMETRES -[ 081 CUIN.

MEASURES OF CAPACITY

61023 Cu.lns.
.0353 cu.Fr.
2202 GAL(IMPERIAL)
2.202 LBS.OF WATER
AT S2° FAHR.
_[ 8 Cu.Fr.(6.28 Im-

L LITRE = | Cu. DECIMETRE =

£8.317 LITRES
4.54% LITRES =L

PERIAL GALS)
GAL.(IMPERIAL)

5.T85 LiTRES = I GAL.[AMERICAH)
MEASURES OF WEIGHT
2835 GRAMMES - 0z. AVDIRDUPOIS
E KILOGRAMME = 2Z046LBs
4536 KILOGRAMME - Lp.
L METRIC ToN £ BB4E ToW OF 2240 Les|
1000. KILOGRAMMES 868  Cwrsln 22046
1016  METRIC TONS L ¢
1016. HILOGRAMMES G = W M g

MISCELLANECUS

L GRAMME PER 5. MILLIMETRE = 442 LBs PerSaln
3 KILOGRAMME PER Sg, =14£2.32 L85 PER 50.IN
L KILOGRAMME PERSG CENTIMETRE= |4.2Z23 LBS.PERSG IH.
10335 KG.PER 52 CENTIMETRE
| ATMOSPHERE
0070308 KILOGRAMME PER 5q.
CENTIMETRE = |

= 47 LBS.PER 54.1M.

LB. PER 5@.1H.

AFTER A STEAM OR VAPOR BOILER HAs BEEH IM
OPERATION FOR A SHORT TIME, GREASE, OIL, SCALE,
CoORE SAND AMD OTHER FOREIGH MATTER WiLL
ACCUMULATE IN THE BOILER, CAUSING WATER To
LEAVE THE BolLER IN SusPENSION WITH THE STEAM.
THis WiLL INVITE VaRIouS Kinps OF TROUBLE WHICH
CAHN ONLY BE ELIMINATED BY THOROUGH CLEANING.

THE FOLLOWING METHOD OF CLEAMING A STEAM
BolLER Has BEEN SuccessFuLLY Useo Amp Is Re—
COMMEMDED BY MANY BOILER MANUFACTURERS.

I8T-CLoSE ALL RADIATOR SUPPLY VALVES AMD
REMOVE THE THERMOSTATIC MEMBER OF ALL RETURN
LINE VALVES, OR |F BOILER IS VALVED CLOSE BOTH
SUPPLY AND RETURM. BLow Dowmd THE BoiLER THRU
BoTToM BLow=-0FF UNDER A PRESSURE OF AT LEAST
5 PounNDs.

ZND~REMOVE THE SAFETY VALVE AND PuT Acip
VINEGAR (ACETIC ACID) IN THE BOILER A5 FOLLOWS:-
BOILERS UP To 1000 % CaPACITY =3 GALLONS.

" « « 2000 & 4 »
" PR 4000‘ " 5 "
. » « gooof 7 U

REPLACE THE SAFETY VALVE, REFILL BoILER
WITH WATER To PROFPER LEVEL AND OPERATE THE
ENTIRE PLANT ForR AT LEAST 30 HouRs.

3RD-AGAIN REMOVE THE SAFETY VALVE, AND CON-
NECT A PIPE WITH GATE VALVE To THE OUTSIDE OR
CONVEMNIENT DRAINGTHIS PIPE To BE MOT LESS THAN
Size OF SAFETY VALVE.WITH WATER IN BOILER AT
PROPER LEVEL AND VALVE |M ToP BLow-0FF PiPE
CLOSED BUILD A VERY HOT COAL FIRE CREATING A
PRESSURE OF 5 To |10 LBS.~OPEM ToP BLOW-OFF:
WALVE AND LET WATER AND STEAM PAss THRU THE
BLow-0FF LiNe To DRAIN-KEEP UP A PRESSURE
BETWEEN 5 AHD |0 LBS.~SUPPLY COLD WATER COM-
STANTLY INTO BOTTOM OF BOILER S0 As To KEEP GAUGE
GLAss FILLED To ToP—KEEP THIS UP WITHOUT INTER-
RUPTION FOR 6 TO 8 HOURS. DURING THE LAsT 2
HOURS FiLL BOILER.FuLL OF WATER ALLOWING THE
HoT WATER To FLow THRU, AND OUT OF Tor BLow-OFF
PIPE To DRAIN.

i
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CLEANING STEAM BOILERS.

4TH-CLOSE THE COLD WATER FEED VALVE AHD LET
STEAM AND WATER FLow THRU ToP BLow-0FF Line
UNTIL WATER LEVEL IN BoiLER IS AT ToP OF GAUGE
GLASS-CLOSE THE GATE VALVE IN ToP BLow-OFF
LiHE AMD WITH AT LEAST 10LBS. STEAM PRESSURE
OPEN THE BOTTOM BLOW-OFF VALVE-DRAW THE FIRE
QuickLY Anp ENTIRELY DRAIN THE BOILER.ALLOW
THE BOILER To CooL-REPLACE THERMOSTATIC
MEMBERS 1N RETURN LiNE VALVES-REPLACE SAFETY
VALVE-CLOSE BoTToM BLOW-OFF VALVE AND FILL
BOILER WITH FRESH WATER TO PROPER LEVEL.

SOMETIMES OME BLOWING OFF WILL Mot GIVE
THE DESIRED RESULTS IN WHIcH CASE THE OPERA-
TioN MusT BE REPEATED OR CONTINUED UNTIL THE
BOILER |5 THORoUGLY FREE FROM ALL FOREIGH
MATTER.

\WITH PLANTS Using VAcuum 4 BoILER FEED Pump
THE RETURN To Pump SHouLp BE CLOSED OFF AHD
ALL COMDENSATION PASSED To DRAIM FOR AT LEAST
A WEEK AND THEN THE BOILER SHOULD BE CLEANED
AS ABOVE.

WATER HAMMER

WATER HAMMER IN STEAM PIPES |5 CAUSED BY
COMNDENSATION IN THE PIPE FORMING WAVES AND
ALLOWING POCKETS To FORM HOLDING STEAM —
SIMILAR Ta'A". THE AIR ARouND THE PiPE BEING Cool-
ER THAN THE STeEAM CAUSES THE STEAM To CoH-—
DENSE, THEREBY MAKING A VACUUM WHIEH PuLLS
THE WATER B-B TocETHER WITH A SLAP OR BAHG.
IF THE PIPE IS LARGE EMOUGH TO PERMIT THE STEAM
To TRAVEL AT A Low VELOCITY IT WiLL NoT Pick Up
THE WATER AND FORM WAVES LIKE THE ABOVE
DRAWING, AND WATER HAMMER WiLL NoT Occur.
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HEATING SYMBOLS
NEW RADIATOR | |
3C-38"-
OLD RADIATOR
Llles it A L Ll
WALL RADIATOR ON WALL s":'_-——_’s_WL_ e
WALL DI ON CELNG
T a A a I
WALL RADIAT 10N 30 24 18
APPROXIMATE SIZES IR 3 La
i o

HARP PIPE CDIL ON WALL

(-]

CORNER PIPE COIL ON WALL

HARP PIPE COIL

7-WiPPES-30FT LONG 918
ON CEILING

FOR T PIPES OR LE3S

HARP PIPE COIL B-1Y4 PIPES-30FT. LONG 1047
ON CEILING
FOR 8 PIPES OR MORE
LOW PRESSURE STEAM
HIGH PRESSURE STEAM

EXHAUST STEAM
OLD STEAM PIPE L.R —
DRY RETURHN PIPE

OLD DRIP PIPE
PLUGGED TEE e s
ECCENTRIC REDUCER
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HEATING SYMBOLS - WATER-LINE -CONDITION -

12T FLOOR RADIATOR CONNECTION X X

RISER & NUMBER OF RISER @ .

RISE IN MAIN

DROP IN MAIN e e

coMNEcTIONs | EROM TOP _.&H_—i e

LMD {;’m gﬂ‘?‘r:m ‘——ﬁ'-“_ RADIATOR VALVE

FLANGES (BOLTED)
UNIONS (SCREWED)
EXPANSION JOINT

ANCHOR

GATE VALVE

ANGLE VALVE

GLOBE VALVE

SWING CHECK VALVE
DIAPHRAGM VALVE

AIR LINE VALVE

LOW PRESSURE TRAP
HIGH PRESSURE TRAP
AIR VENT OR AIR ELIMINATOR
SUCTION STRAINER
STEAM SEPARATOR

OIL SEPARATOR

VACUUM PUMP GOVERNOR

PRESSURE REDUCING YALYE

BACK PRESSURE VALVE

EXHAUST HEAD

THERMOSTAT

FLOOR REGISTER

—— - ———

HEAT OPENING ! VENT OPEMING g

HOFFHAN AR VALYE:

TEAM MAIN

FULL 31ZE OF
BOILER TAFPING

MESSURE
M BOILER
| =
9 == BOILER WATER Lsz
0o

STEAM BOILER

WET RETURMN

= L
=

ONE OF THE COMMON CAUSES OF TROUBLE AT ENDS OF STEAM

MAINS AHND DRY RETURHS 15 INSUFFICIENT DISTANCE

BETWEEN THE HORMAL WATER LINE OF THE BOILER AND THE

END OF MAINS.

A = STATIC HEAD TO OVERCOME LOSS IN PRESSURE IN FIFING AND SYSTER.

B = STATIC HEAD TO OFEN CHECK VALVE.

C = STATIC HEAD TO MAKE WATER FLOW BACK INTO BOILER.

R = POINT AT WHICH WATER IS IN BALANCE AHND MORE
STATIC HEAD IS REQUIRED ToO FORCE THE WATER
BACK TO BOILER.




- WATER-LINE-CONDITION -

AlR VALYE

RADIATOR VALVE-

HOFFMAM AIR VALVE:

ﬂTEAH MAIN

FULL SI1ZE OF
BOILER TAPPING

PRESSURE
IN BOILER

£

BOILER WATER LIMEJ

STEAM BOILER

WET RETURN

ONE OF THE COMMON CAUSES OF TROUBLE AT ENDS OF STEAM
MAINS AND DRY RETURNS IS INSUFFICIENT DISTANCE
BETWEEN THE NORMAL WATER LINE OF THE BOILER ANDTHE
END OF MAINS.

A = STATIC HEAD TO OVERCOME LOSS IN PRESSURE IN PIPING AND SYSTEM.
B = STATIC HEAD TO OPEN CHECK VALVE.

C = STATIC HEAD TO MAKE WATER FLOW BACK INTO BOILER.

¥ = POINT AT WHICH WATER IS IN BALANCE AND MORE

STATIC HEAD 1S REQUIRED TO FORCE THE WATER
BACK TO BOILER.
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CHIMNEY DATA

SMOKE PIPE
CUTTING OFF THE
DRAFT.

G010

CHIMNEY SIZE
FORMULA .

S=AREATLUE IM SQ.FT.
A=AREA GRATE
H=HEIGHT IN FEET

CAST IRONHEATING BOILERS
Sn 75 -‘%

T5nA)

—

=27

Low PRESSURE HEATING—FUEL CHART

How To USE CHART

SeLECT POINT On ScALE A
SHOWING AMouNT OF RADIATION
JMSTALLED & OH ScALE"E SELECT
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NOTE:-CHART |5 BASED ON STEAM OR

STEAM PER HOUR AND WATER RADIATION
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AMOUNT OF PIPING.
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THE HOFFMAN GUARANTEE

!, .

SECTION V.
HOFFMAN PRODUCTS

SALES POLICY.

It hag always been the policy of this Company
to_distribute its products through the recogmized
jobber of Heating and Plumbing Supplies. Un-
i der such a plan there is a wide distribution of
HOFFMAN VALVES and a ready and convenient
source of supply for heating contractors which
would not be pessible if we marketed our products
direct to the trade.

HOFFMAN ADVERTISING.

Hoffman Valves, “More Heat from Less Coal”
and Hoffman “Controlled Heat” are known to
magazine readers throughout the country as the
result of a national advertising campaign which
has been carried on for the past five years. The
trade has long recognized Hoffman merit and has
nsed Hoffman products for their high-grade work,

House owners are now familiar with the satis-
factory results obtained through the use of |
Hoffman Valves and request the heating con- )
| tractor to install them., The contractor thus |
| benefits from Hoffman advertising. |

oF parts,
R—

e specifld ehim delects bn muraactices s fail 10 opeeata

|
i GUARANTEE, 1t

The proper functioning of Hoffman Valves is |
guaranteed for five years, Architects mention I
this guarantee in their specifications. The protec-
tion afforded the architect, the heating contractor
and the owner stimulates confidence in the merit
of Hoffman Valves and their performance in actual
service furnishes further proof of the Company’s
ability to supply the heating trade with special-
ties of the highest grade,

In making such an unqualified guarantee the
Company is obliged to exercise utmost care in
manufacture, test every individual Valve before
shipment, -and allow such a factor of safety that
the user has every reason to expect that the life
of the Valve will greatly exceed the period covered
by the guarantee.

HOFFMAN SPECIALTY COMPANY,
Waterbury, Conn.
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HOFFMAN PRODUCTS

HOFFMAN PRODUCTS

MORE HEAT FROM LESS COAL.

To secure for the user maximum heat and com-
fort from fuel burnt is—and should be—the aim
of every architect, engineer and heating con-
tractor. The amount consumed beyond that neces-
sary to maintain indoor heating comfort is waste.

Heating Systems in general are wasteful due to
jmproper combustion and to heat losses up the
flue, in addition to waste within the system proper.
Prevention of these latter losses is within the
province of Hoffman Valyes, as they eliminate
nearly all the losses due to improper functioning
of the system.

The correct handling of steam, air and water,
through the use of Hoffman Valves, results in the
economical and satisfactory performance of the
system and the reduction of fuel waste and heat-
ing troubles.

The Hoffman Specialty Company trusts that the
descriptive matter covering its various products
appearing on the pages following will explain to
the reader the operation of Hoffman Valves and
the reasons they produce the results in economy
and durability that are claimed for them.

It iz impossible, within the limited space, to give
deseriptions in the fullest detail. Catalogues on
each individual item are available for distribution
to anyone desiving further information, and will
be gladly furnished on request.

VENTING AND THERMOSTATIC VALVES.

Hoffman Valves are automatic, non-adjustable
and guaranteed to properly function for a period
of five years. They are made entirely of metal
and each part of a special alloy best adapted for
its particular purpose.

The basic principle used in the design of all
of these Valves is that of an all-metal thermostatic
member, with one or more flexible diaphragms,
containing a volatile or heat sensitive fluid which
causes _valve action upon slight temperature
ehanges.

They have a wide range in which they operate
with the same degree of accuracy, for the internal
fluid pressure in the thermostatic member main-
tains a constant relationship with the external
steam pressure throughout the whole range for
which each Valve is intended,

The well-informed architect, engineer and heat-
ing contractor will acknowledge that heat service
obtainable from a steam heating apparatus is
largely dependent upon the operation of valves
of this kind.

They are so designed and constructed that, with-
out thought or attention of the user, they auto-
matieally insure flexibility and economy of opera-
tion.

The trade recognizes from their service record
that there are no other valves which positively and
consistently produce such satisfactory results. The
fact that over four million have been used during
the past ten years, and that less than one-tenth of
one per cent. have been returned for any cause
whatsoever, has been evidence to the most skepti-
cal that they have a virtue distinctly their own.

wN\_

\.
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= THE No.ld
HoF FMAN SIPHON
For Ventin AR _VALVE
Direct Radiators
" The Watchrpan
Low Pressure =
Gravity Steam of the coal pile
Systems
Maximum
Operatin \
Pressure |5 Lbs,
y RADIATOR
ONNECTION
EXTERIR VEW \

SECTIONAL YIEW {‘0} SIPHON

(2) VENTING PORT

(2) SEAT PLUG

ADIATOR ENGAGING NIPPLE
(1) SWIVEL. JOINT

List
Price

$1.90

(13) FLOAT CHAMBER

HOFFMAN PRODUCTS

THE NO. 1
HOFFMAN SIPHON AIR VALVE.

“The Watchman of the Coal Pile.”

Construction Features.

The prineiple of separate channels for air and
water is basic for the successful operation of an
air valve. This principle applied to air valves
ia patented and may be used only in the Horfman
Valve.

The Valve consists of an Outer Shell and Base,
an Inner Shell, a Float, Valve Pin, Vent Poit
and Siphon.

The Float, which iz likewise the thermostatic
member, is a sealed chamber, containing a heat
gengitive fluid and has a flexible diaphragm bot-
tom. There is always a wide open venting port
through which air escapes until steam comes in
contact with the float, when its action is so posi-
tive that the expanding diaphragm instantly closes
the venting port. There ig no premature closing
with the resultant loss in radiator heat efficiency.

The sensitiveness of. this Valve in distinguishing
between steam and heated air assures maximum
heat with minimum fuel consumption. Its action
under water conditions is equally positive and pre-
vents any possibility of water leaking or spit-
ting.

In all its operations the No. 1 Hoffman Valve
is the perfect venting valve.
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THE No 2 HoFFMAN SipHON AIR B:VACUUMVALVE

Operates the same
as No.l Valve § in
addition prevents
return of air to
Radiator.

Pressure 10lbs,

Maximum Operating

SECTIONAL VIEW.-

“The Waichman
of the coal pile.”

HOFFMAN PRODUCTS

| NS ———

THE NO..2
}IOFFM*&N SIPHON AIR AND YACUUM
YALYE

The No. 2 Hoffman Siphon Air and Vacuum
Valve installed on an ordinary one-pipe steam
system changes it into a one-pipe Vacuum type.

In operation the No. 2 Valve funections under
steam ‘'and water conditions exactly the same as

. the No. 1 Valve, but, in addition, after air iz once

vented from the system, through the instantane-
ous and automatic closing of this port, the intake
of air is prevented.

Normaly wventing port (2) through which air
escapes is wide open until steam comes In con-
tact with the float (4). Then the heat sensitive
fluid in the float, the thermostatic member, is
changed to gaseocus state expanding the flexible
diaphragm (7), raising the Hoat and closing vent
port. If the radiator is shut off or for any reason
steam contact ceases, the diaphragm contracts,
and the float drops. But no air can re-enter the
valve beeause the air check (1) makes the port
a one-way street—air ean go out but none ean
come back. So with the continuation of conden-
sation of steam and prevention of air return, a
wvacuum is formed in the system. Atmospheric
pressure exerted through chamber port (10)
causes diaphragm (8) to lift the float (4) and
keep port closed. In other words, the air check
preventa return of air for a short period until
the vacnum formed in the valve permits atmos-
pheric pressure, acting in chamber (12) to force
diaphragm (8) upward, raigsing the float and
doubly closing the vent port.
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THE No.3 HoFFMaN AIR LINE VALVE
FOR USE INAIR LINE SYsTEMS

MAximum Ope rating
Pressure 10 Lbs.

BOVENTING PO

> AIR LINE CONNECTION
SECTIONAL VIEW

List Price *2.50

HOFFMAN PRODUCTS

THE NO. 3
HOFFMAN AIR LINE VALVE.

For use in venting radiators in heating systems
where the outlet of the Valve is piped to some
central point, and vented to atmosphere or con-
nected to suction line of an Air Line Vacuum
Pump.

Algo for venting blast heaters, “Vento” stacks,
and drying drums in conjunction with vacuum
systems, ete.

These Valves are permanently adjusted at the
factory and are always open when the Valve is
cold, for free passage of air, but as soon as steam
reaches the Valve the volatile fluid in the sealed
metal chamber (6) vaporizes, generating a suffi-
cient pressure to distend the flexible diaphragms
(6) on the top and bottom of the chamber (5),
thus pushing the valve pin (1) to its seat (2) and
closing the venting port (11) and preventing the
passage of steam inte the air line.

When the temperature at the WValve drops
slightly below that of steam the volatile vapor
in the sealed metal chamber condenses and the
diaphragms (6) react, thus opening the Valve.
As long as steam is against the Valve it remains
closed, but the instant steam ceases it is wide
open for the free passage of air. The port (11)
is either wide open or closed.

Through its use a hot radiator and a cold-air
line are assured. It iz absolutely automatic and
non-adjustable.




THE No.4 HOFFMAN
Quick VENT AIR VALVE

Does not close
against water,

For Mains, Risers,
Vento Stacks, Blast
Coils, Etc,Usin
Low Pressure
Steam

Maximum
Oper‘c.tinq
Pressure 10 Lbs.

EXTERIOR VIEW

——(9) Y8 VENTING PORT
(10} VALVE SEAT

(1) VALVE PIN

34" PIPE THREAD
ALSO MADE WITH
Y4"PIPE THREAD

SECTIONAL WVIEW

List Price $2.80

HOFFMAN PRODUCTS

THE NO. 4
HOFFMAN QUICK VENT VALVE.

DOES NOT CLOSE AGAINST WATER.

For quick vent service where water is not a
factor. Especially well adapted for use in vent-
ing:

The ends of steam mains.

The tops of risers.

Indirect radiators.

Blast or “Vento” stacks.

Low-pressure feed water heaters.

Low-pressure dryers and drums, ete.

The Valve is permanently adjusted at the fac-
tory and is always open, when the Valve is cold,
for the free passage of air, but the instant steam
reaches the Valve the volatile fluid in the sealed
metal chamber vaporizes, generating a sufficient
pressure to distend the flexible diaphragms (6)
on the top and bottom of the chamber, thus push-
ing the valve pin to its seat and closing the valve
port (9) against the passage of steam. A slight
fall in temperature at the Valve causes the vola-
tile fluid to condense, the flexible diaphragms (6)
to react and the Valve to open.

100
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THE No.5 HOFF MAN
QUICK VENT FLOAT AIR VALVE

For Mains, Risers, Vento &
Stacks, CoiLs,Efc, Using
Low Pressvre Steam.
Stops water as well as steam,

Max imum Operating
Pressure 10 Lbs.

(8) SIPHON

I SECTIONAL VIEW  Lfst
Price $8.00

HOFFMAN PRODUCTS

THE NO. 5
HOFFMAN QUICK VENT FLOAT AIR VALVE.

For quick venting where water may be a fac-
tor. Especially well adapted for use in venting:

The ends of steam mains,

The ends of dry return mains.

Indirect radiators.

Blast or “Vento” stacks.

Hot-water generators.

Low-pressure feed water heaters.

Dryers and drums, ete

Installed on the end of return mains in one-
pipe gravity systems, this Valve causes steam to
first flow to the end of the main, then into the
radiators at a uniform rate, so that radiators dis-

tant from the boiler will receive their supply of
steam as quickly as those close to boiler.

The basic prineiple iz the same as the No. 1
Valve, having separate channels for air and water
which are only found in Hoffman Valves.

In its functioning it distinguishes between steam
and heated air, and closes instantly when steam
or water comes in contact with the float.

Valve is furnished with 3/16” port for pressures
below 3 lbs.; 1/16” port for 3 lbs. or over.
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THE No6 HoFFMAN Quick
VENT FLOAT AR § VACUUM VALVE.
For Vapor.Vacuum, Mochlnﬁng i j =f
Gravity Vacuum Systems, ;

Stops steam § water 4 stops the
return of air.

Maximum Operaﬁng
Pressure 10lbs.

EXTERIOR VIEW.

(7) FLEXIBLE DIAPHRAGM.

‘E‘ (B)VACUUM DIAPHRAGH.

List

Price $12 00.

| N

HOFFMAN PRODUCTS

THE NO. 6
HOFFMAN QUICK VENT FLOAT AIR AND
VACUUM VALVE.

This Valve is used for venting return mains
of one-pipe gravity vacuum systems or wherever
the return of air to the system should be pre-
vented. '

The No. 6 Hoffman Quick Vent Float Air and
Vacuum Valve is similar in design to the No. b
Valye with the addition of the diaphragm (2) in
the base of the Valve which holds the venting port
(8) closed when venting ceases and prevents in-
take of air through the port.

Valve is furnished with 8/16” venting port for
pressures less than 3 lbs.; for 3 Ibs. and over 1/16”
port,
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THE N2 7HOFFMAN MODULATING VALVE

GRADUATING MARKS (&
ROTARY SLEEVE (4)

JENKINS DisC (5)

LIST PRICE
Lever Handle, Wood Wheel, Lock Shield

or Closed Top Types ..... S S e o
Valve with Extension Stem and Handle,
eomplete oot LT A 10.00
Valve with Chain Wheel, complete ......... 12.00
Extension Stem only .........coc.000l 4.00
Chain Wheel Attachment only .......... 6.00

HOFFMAN PRODUCTS

THE NO. 7

HOFFMAN ADJUSTABLE MODULATING
VALVE.

The chief feature of the No. T Hoffman Valve
is the easy and accurate setting of the Valve port
to fit radiators of various sizes.

The use of a valve of one size (%" only) on
radiators from 10 to 200 sq. ft. and the ability
to visibly adjust the valve port for different radia-
tor requirements makes a special appeal to the
heating contractor.

On the valve bonnet there are two dial plates,
the lower rigidly fixed to the bonnet and marked
with 20 graduations, each of which represents a
port area equivalent to 10 sq. ft. of radiation.

To adjust the Valve for the radiator require-
ments it is only necessary to loosen the lock nut
and turn the valve handle, which likewise turns
the top dial plate and rotary sleeve. This varies
the port area in accordance with dial gradua-
tions. Thus with 20 graduations visible the port
area is sufficient for a 200 sq. ft. radiator, with 15
graduations for 150 sq. ft., ete,

By means of the precise port adjustment coupled
with sensitive damper regulation, the user may
accurately control the amount of steam admitted
to the radiator and so modulate or control the
amount of heat given off by each radiator.

There is no valve of its type on the market
that possesses these exclusive Hoffman features.

The No. T Valve is regularly supplied with lever
handle. It can, however, be supplied with wood
wheel, lock shield, closed top, extended stem, or
chain operated.
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LOCKSHIELD TYPE
FIG. N22

CHAIN PULL TYPE
FIG.N23

|8"LONG BAR FURNISHED
CAH BE SHORTENED TOSUIT
COMDITIONS,

ADJUSTABLE EXTENSION HANDLE,

FIG. Ne4

THE N27 HOFFMAN MODULATING VALVE IS MADE
IN 3/4° SIZE ONLY HAVING A RANGE UP TO 200 5Q.FT.
OF DIRECT RADIATION.

ADpJusTMENT oF No.7 HoFFMAN VALVE

VALVES ARE SHIPPED WITH
PoRrTs AT MAXIMUM OPENING

AFTER SYSTEM HaAS BEEN
THOROUGHLY CLEAMED ADJUST
EACHVALVE FOR IT's PARTICULAR
RADIATOR.

To ADJUST VALVE LOOSEMN
LOCHMUT ABOVE TOP DIAL PLATE
TURMVALVE HAMDLE To LEFT
UMTIL ONE MARH OM LOWER DIAL
PLATE |s ExPosSED FOR EACH
10 SQ.F T, OF RADIATION, THEN
HOLDING VALVE HAMDLE To
PREVENT TURNING ,TIGHTEN
LoCKNUT.

To TEST ADJUSTMENT SET
ALL VALVE HAMDLES AT Y2 OPEN
AND RAISE STEAM TO PRESSURE
AT WHICH SYSTEM IS To OPERATE
RADIATORS THAT HEAT HALF
\wax ARE PROPERLY ADJUSTED.
THE BALAMCE OF THEM TO BE
READJUSTED 50 THAT THEY
WILL ALSO HEAT HALF WAY.

4. 0PEH

All Marks exposed 15 Marks expased 10 Marks exposed 5 Marks exposed

200 sq. B 150 sq. fr. 100 sep. . 50 sq. ft.

17 \\
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Ne8 or 9 HOFFMANRETURN LINE VALVE

For Vapor,Vapor-Vacuum, Modulating
and Yacuum Systems.

(i) sPECIAL ALLOY
METAL DIAPHRAGMS

(B) VALVE BODY CAP.

(3) FLAT PHOSPHOR
BRONZE SPRING.

PINS.
ATIC MEMBER

SECTIONAL VIEW

For roughing in dimensions o :
See page M2 145. LisT F’ng{:eg f $ g’g?)

HOFFMAN PRODUCTS

THE NOS. 8 AND 9
HOFFMAN RETURN LINE VALVES.

These Valves are automatie, non-adjustable,
thermostatic and relieve all air and condensation
without the loss of steam from radiators, pipe
cbils, indirect radiation, steam mains and risers,
steam kettles, sterilizers and other devices where
it iz desired to get full efficiency and economy
without waste of steam.

In service, they have established a reputation
for efficiency and consistency of operation with
the same degree of sensitiveness under either high
or low pressure.

The body of the Valve is made of cast steam
metal: cap and tail piece are hot brass forgings;
the thermostat of a special Hoffman alloy. In
continued operation the thermostats will not hreak
gtretch or lose their tension, giving long life anc[
perfect operation.

CHIEF FEATURES.

The Valve consistently operates under a pres-
sure range from 13" of vacuum fo 50 lbs. steam
pressure, Water at a temperature of approxi-
mately 12° less than the temperature correspond-
ing to the steam pressure causes full valve open-
ing and free discharge of condensation.

The thermostatic member iz removable anu may
be changed from one Valve to another of the same
size without adjustment. This feature is appre-
ciated by engineers who require the removal of
the thermostat from the Valves until the system is
thoroughly cleaned, and likewise by contractors
complying with this practice.

The No. 8 Valve has 4” pipe connections, 4"
port and is furnished in Angle, Straightway, Right
and Left-hand Offset Patterns. The normal ca-
pacity is 200 sq. ft. of cast iron radiation.

The No. 9 Valve with %" connection is made in
Angle Pattern only. and is suitable for 600 sq. ft.
of cast iron radiation. For pressures up to 15
Ibs. Valve has %7 .port, for higher pressures
8/16" port.

1o N
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THE No.10 HoFFMAN VAPOR VALVE | ! HOFFMAN PRODUCTS !

Maximum Operating
Pressure |5 Lbs.

{4) THERMOSTATIC ;
CHAMBER THE NO. 10
HOFFMAN VAPOR VALVE.
(6) VALVE PN : : A

_(5)SPECIAL SPRING It is used for venting the return mains in vapor

BROMZE DIAPHRAGMS, systems or for other conditions where a large

7)VENTING venting capacity is required. The vent port is %"
Lo, in diameter.

)sear For preventing the escape of water the Valve

has a large buoyant float which has a double

valve, one disc controlling a %" port and the

(B A wary 1

. other an auxiliary port 3/16” diameter. When
water recedes from the Valve and pressure is
maintained the 3/16" port is first opened and as
\ the air pressure is relieved, the %" port opens and
full venting area is obtained.

The thermostat is located above the float cham-
ber and controls the vent port upon contact with

- (2) FLOAT
steam.
(10) AUXILARY
VALVE PIN - The Valve iz of rugged construction, nickel-

| plated all over.

%] 3/{PPE THREAD
()AIR way

SECTIONAL VIEW List Price $25.00
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THE No.ll HOFFMANM ' LUFFMAN PRODUCTS
VAPOR VACUUM VALVE

THE NO. 11
HOFFMAN VAPOR VACUUM VALVE.

Its construction is similar to the No. 10, but
with the addition of a vacuum check which pre-
vents the return of air to the system through the
vent port.

Maximum Operating
Pressure ISLbs.

When cold the vent port is always closed. As
soon as a pressure of approximately 1% ozs. is
exerted the vacuum check is lifted from its seat
allowing air to vent freely.

When pressure drops, valve check regeats, vent
port closes and prevents intake of air.

This Valve is designed especially for
HOFFMAN CONTROLLED HEAT, but can be
usged on any vapor vacuum system equipped with
thermostatic return line valves.

When the fire is banked and generation of steam
glows down or ceases entirely, condensation of
steam continues in the radintors, but by prevent-
ing the return of air to the system, a vacuum
forms and with increase in vacuum a correspond-
ing decrease in the vaporizing temperature of the
water takes place. Thus approximately with a 5"
vacuum, vapor will be given off at a temperature 1
of 201° F., with a 10" vacuum at 190° F. and with
15" vacuum at 176° F.

Tt will therefore be seen that through the use |
of a No. 11 Valve vapor will be delivered to the
vadiators for a longer period when the fire is
banked or dampers closed than in a vapor sys-
tem and also when the fire is brightened the re-
sponse atb the radiators will take place sooner be-
canse of the lower vaporizing point of the water
under vacuum conditions.

The No. 11 Valve has %" vent port.
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No.I2 HoFFMAN BLAST TRAP

I"PiPE THREAD }w:ﬁ

FiG.N22
TABLE OF NOMINAL GAPACITIES.
STEAMPRESNLBSPERSAM] % | | | 2 | 3 [ 4 | &

HOFFMAN PRODUCTS

GAPACITY,LBS WATER PER HR.| 800 1000 | 1500 [1800 |2000 |2500

CAPACITY IN 50 FT OF DIRECT (3200 |4000 [6000 7200 [5000 [10000,

RADIATION - Y4 LB, COMDEMSAT)

PER S0.FT. PER HOUR. MAXIMUM OPERATING PE. 20LES.
Capacities for over 5lb. pressure furnished on application.

WITH STRAINCR,LIST PRICE $30.00 I WITHOUT STRAINER, LIST PRICE $25.00
MLET COMNECTION | DUTLET I” | IHLET coMrEcTIoN 14" SUTLET |*

.

THE NO. 12
HOFFMAN BLAST TRAP.

Especially well adapted for draining condensa-
tion from:
Indirect Radiators
Blast or “Vento” Stacks
Ends of Steam Mains and Risers
Dryers and Drums
Hot-Water Generators
Laundry Machinery
Unit Heaters, ete.

Where the operating pressure is not in excess
of 90 pounds this valve will take care of large
amounts of condensation.

In funetioning it distinguishes between steam,
heated air and water of condensation, giving free
discharge of air and condensation.

" This Trap embodies the desirable feature of
open bucket or float traps in that it relieves con-
densation immediately upon its arrival at the trap
regardless of the water temperature. Coupled
with the float is a thermostatic member which
positively overcomes the chief difficulty with float
traps by automatically relieving air as well as
condensation from the system.

The normal position of the valve is open and
this is held until steam reaches it when closure
takes place. If small quantities of condensation
flow to the trap the thermostat functions and
relieves the water, but if large amounts of con-
denszation, beyvond the ecapacity of the thermostat
reach the trap, the float lifts the thermostat from
its seat and maximum capacity is obtained.

As a part of the trap, a strainer is supplied,
having a heavy brass screen. Trap is made of
Cast Iron; float of drawn brass, seat of bronze,
and thermostat of special Hoffman alloy.

128%
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/.STEJ\ M CONNECTION
=

F —— =8V

PLAN VIEW
N2, 243 LoOPS

(TAY N
N
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FIG. Nel

PLAN VIEW
MNe24 LooP

HOFFMAN PRODUCTS

TABLE Ne

DIMENSIONS & CAPACITIES OF LOOPS

N |A|B[c|D

A A I [

2 (34 |)a) Va1 e | Ye

3 [Ha|ivz|iYe| 2

4 Pajzlz |2 25 |32

E|F|c|Jk|L |eaemy

18%(26 [30%7%%| 3 | 3500
25|32 Er 10 |3%| 7500
10 [8%2] 15000

2 l18Y|26 [30%(7%6] 3" | 2000
]
]

[

THE HOFFMAN DIFFERENTIAL LOOP.

The Hoffman Differential Loop is a device de-
signed especially for HOFFMAN CONTROLLED
HEAT, and is usually installed at the boiler.

Connections are made as follows:
A —to Hoffman Venting Valve,
B—to boiler, steam main or header.
*C—to high end of dry return main.
*Tmportant: At least 24% above water line.

It maintains a constant pressure differential be-
tween the steam main and the return line. In
other words, there is always sufficiently greater
pressure at the inlet end of each radiator than
there is at the outlet end, so that steam instantly
enters the radiator whenever the Modulating
Valve is opened,

It also safeguards the boiler by insuring a
steady water line and absolutely eliminates the
possibility of a burned out or damaged hoiler,
which often happens when the water is forced out
by too high steam pressure.

Differential loops are made in four sizes, having
a capacity up to 15,000 sq. ft. of radiation. For
larger systems the No. 4 Loops can be installed in
a battery or the return mains divided so as to
have their load come within the capacity of stand-
ard loops.

No. 1 and No. 2 Loops should not be used where
the low peint in the dry return is less than 24
above boiler water line; with the No, 8 and No, 4
Loops this distance must be at least 30",

List Price,
N e $50.00 Mo: B e $100.00
NG ain it 75.00 N & et 225.00
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OrPERATION OF HOFFMAN DIFFERENTIAL LOOP

@H VALYE CLOSED

Flg.He 2
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OPERATION OF HOFFMAN DIFFERENTIAL LOOP
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HOFFMAN PRODUCTS

OPERATION OF THE
HOFFMAN DIFFERENTIAL LOOP.

The opposite page illustrates the operation of
the Differential Loop.

By its operation water is permitted to rizse in
the vertical return mains to a predetermined
height, when the loop functions, blowing over a
small quantity of steam through internal tube E,
which closes venting port of the Hoffman Valve
installed on the loop for venting the system, then
compresses the air, building up a pressure pre-
venting further rise of water in the vertical part
of the return above the predetermined height.

As soon as this is accomplished, and the action
is almost instantaneous, the loop reseals, and no
more steam is blown oyer until the differential
pressure is not maintained. By the alternate
blowing over and regealing of the loop, a constant
differential pressure will be maintained between
the steam and return mains,

By the maintenance of this differential, regard-
less of how high the boiler pressure goes, cireu-
lation will take place in a radiator when turned
on, with the return main vent closed through loop
action,
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HOFFMAN THER-KOMPO GAGE.

HOFFMAN PRODUCTS

Do not remove hand
retainer until gage

has been erly
installed é’Eﬁ"m ady
" To operate.

Yo' STANDARD
PIPE THREAD.

Connect gage directly into steamchamber
donot use siphon, pigtail .orseal.
See drawing page 131 For connections.

HOFFMAN THER-KOMPO GAGE

The Hoffman r-Kompo Gage was designed
for the purpose ofT]i:ﬁdicating the great eﬁieie;%n of
Hoffman “Controlled Heat” and one pipe, low pres-
sure, gravily steam heating systems, which have
been “vacuumized” by the use of Hoffman No, 2
Valves on the radiators and No, 6 Valves on the
mains,

Systems operated under vacuum for long periods
indicate maximum economy, but frequently the fact
is overlooked that the system is being supplied with
vapor at temperatures below 212 degrees,

The Ther-Kompo Gage not only registers the
Pressure or vacuum, but also indicates the steam
or vapor temperature variations to correspond with
changes in pressure or vacuum.

The Ther-Kompo Gage shows pressure up to
30 1bs. registered in ounces up to 5 lbs., vacuum to
380 in., shown in % in, up to 10 in., while the tem-
perature range is from 150 to 225 degrees shown
on the scale with ample tube length to permit
the thermometer to withstand a temperature of
274 degrees (corresponding to 30 lbs. pressure)
without breakage.

To prevent movement of the gage hand while
in transit, a guard or holder is inserted between
the case and cover, so that the handle will be held
stationary, After installing the gage on the
boiler, the guard should be removed.

TYPICAL CONMECTIONS TO BOILER.
COMHECTIONS MAY BE MADE AT A ORB AS CONDITIONS REQUIRE.
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HOFFMAN DAMPER REGULATOR

HOFFMAN PRODUCTS

FROM BOILER

I" STEAM CONNECTION

THE HOFFMAN VAPOR DAMPER
REGULATOR
The Damper Regulator is automatic in opera-

tion and after it has once been set at the correct
pressure requires no attention.

i

COMPENSATING DISC
POSITION OF LEVER WHEN NOT UNDER PRESSURE

It controls the dampers and maintains a con-

stant boiler pressure.

Extremely sensitive in its action, it responds
immediately when any radiator-valve is turned on

WATER-
RUBBER DIAPHRAG

o
3 =
“ 2 = :
x 2 % or off, retarding or accelerating the fire to meet
= '; 2 "éi | the change and so not only assures heat, but con-
zz é ‘; { versely conserves fuel when there is little or no
gE 4 ' demand for steam from the radiators.
Ee =2 = & 2
Fw _é 3 ! The Fulecrum Adjustment makes it applicable
= |
D e = for use from ounces to pounds pressure.
g it 5 g
b= - N . E
= S = | 1t will it any type boiler, and is equipped with
- o .
gﬁ ™ Z lever, weights, chain and pulleys.
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HOFFMAN PRODUCTS.

HOFFMAN “CONTROLLED HEAT
EQUIPMENT.
The following specialties in wvarious combina-
tions are used in “Controlled Heat” installations:

No. T Adjustable Modulating Valve for controll-
ing amount of steam admitted to the radiators.

Nos. 8 and 9 Return Line Valves for controlling
the return side of the radiator.

L-30. 10 Vapor Valve for relieving air from re-
turn mains in Vapor Systems.
0. 11 Vapor Vacuum Valve for venting aix
rom return mains in Vapor Vacuum Systems and
preventing return of air through vent port.

No. 12 Blast Trap for handling large quantities
of water in Blast Coil Work, draininf long steam
mains into dry returns and dripping large risers.

ifferential Loop for controlling and maintain-
ing a steady boiler water line in Vapor or Vapor
Vacuum Systems.

Damper Regulator for controlling boiler drafts
and causing them to instantly respond to radiator
demands,

Ther-Kompo Gage for accurately measuring
pressure in ounces. ;

For the convenience of the engineer in speci-
fying and the heating contractor in estimating, the
specialties have been grouped into two distinet
classifications, viz.: Radiator Specialties and Base-
ment Specialties.

RADIATOR SPECIALTIES. L

One %" Hoffman Adjustable Modulating Valve
(eapaeity up to 200 sq ft. radiation).

One %" Hoffman Return Line Valve (capacity
up to 200 sq. ft. radiation).

List price per radiator, $12.00

BASEMENT SPECIALTIES.
Class “A” Basement Specialties.

For installations up to 2000 sq. ft. direct radia-
tion consists of:

Two No. 8 Hoffman Return Line Valves, for
venting steam mains.

One No. 1 Hoffman Differential Loop.

Omne No, 11 Hoffman Vapor Vacuum Valve.
One Hoffman Damper Regulator.

One Hoftman Ther-Kompo Gage.

List price’ -........ e R, |

HOFFMAN PRODUCTS

Class “B"” Basement Specialties,

For installations of 2001 to 3500 sq. ft. direct
radiation consists of:

Three No. 8 Hoffman Return Line Valves for
venting steam mains.

One No. 2 Hoffman Differential Loop,

One No. 11 Hoffman Vapor Vacuum Valve,

One Hoffman Damper Regulator,

One Hoffman Ther-Kompo Gage.

IOt Prios ... -aeseneis i it v on s oo 318300

Class “C” Basement Specialties.

For installations of 3501 to 7500 sq. ft. direet
radiation consists of:

Four No. 8 Hoffman Return Line Valves for
venting steam mains,

One No. 3 Hoffman Differential Loop.

One No. 11 Hoffman Vapor Vacuum Valve.

One Hoffman Damper Regulator.

Ome Hoffman Ther-Kompo Gage.

EiRE I PTICE il s e s ekt e e 316500

Class “D" Basement Specialties.

For installation of 7501 to 15,000 sq. fTt. direet
radiation consists of:
. Six No. 8 Hoffman Return Line Valves for vent-
ing steam mains.

One No. 4 Hoffman Differential Loop.

Two No. 11 Hoffman Vapor Vacuum Valves.

One Hoffman Damper Regulator.

One Hoffman Ther-Kompo Gage. .

Asigh el ot ea s n venenas s s 324200

Extra Equipment.

Where 50 ft. risers or ends of 100 ft. steam
mains are dripped through Return Line Valves,
add $6.00 list for each No. &, or 38.00 list for each
No. 9 Valve, For longer risers or steam mains
add $30.00 list for each No. 12 Valve.

Where more than one boiler is used, add $37.00
per boiler for additional specialties required.

Special or larger installations than indicated
above quoted on application.
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- HOFFMAN, l‘iODULAT]hG VALVE

WATER TYPE
RADIATOR.

ECCENTRIC BUSHING

HOFFMAM RETURN
LINE VALVE

FiG. Hel

BOTTOM OPPOSITE END RADIATOR COMNEC TIOH

FROF UP OR DOWNFEED RISCR- ! : Sl Rl
/ CONNECTIONS T0 STEAM TYPE RADIATOR
i HOFFMAH MODULATING VALYE FIG. M2l
' / WATER TYPE =
RADIATOR. u LA suppLY

VALVES INSTALLED INTHIS MANNER

I TO HAVE Ve HOLE IN SEAT.
HOFFFAN MODULATING VAVE

FIG H2Z

A3 HOFFMAM YALVE ~ g
e -l
# ' O mm} = o
p—— e e F'__'_____iG. Hee HOFFHMAN RETURM
TOSLING LEG AT LEAST 5 —— [ e vaLveE
T0P & BOTTON srrE Eﬂnnmm COHHE o e
HEELOF £0 RISER
RETURT. ——
HOFFTIAN MODULATING VALVE FE| msm £CT TOR
E SUPPLY MAIN
DRY RETURM M3 HOFFHAN
YALVE
FIG.N23
1 P THiS POINT MUST BEAT CTIONS T
LEAST 24" ABOVEWATER LINE  SUPPD) R IHT
! —— R
WET RETURH
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e Ne g HOFFMAN RETURN
LINE VALVE {)
£ SUPPLY MAIN F

DRY RETUQHJ
HOFFMAN MODULATING VALVE

ECCENTRIC BUSHING
THIS POINT MUST BE AT LEAST
24" ADOVE WATER LIE OF BOILER:

T REILE DIRT POCKET
CORNECTIONS TORADIATOR HUMNG 0N WALL .

FIG. MN2|

HAIN SUPPLY T orv RETURN
COMMELTIONS TO CEILING RADIATOR ABOVE SUPBLY &.RETURN MAINS.
FIG. N22

#7 HOFFMAN RETURN
LINE VALVE

NOTE: GRADE PIPE —_—

N2 7 HOF FMAN MODULATING VALVE

CHAIN PULL TYPE

BUSHED OR TAPPED P
ECCENTRIC, TURNED UP-

WITH CHAIN PULL ON SIDE WALL

FlGg. N22
| TYPICAL CONNECTION TO

WALL RADIATOR
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| TYPICAL RETURN CONNECTIONS T0 URNS & STERILIZERS

HOFFMAN RETURM o P
LINE VALVE OR BLAST &t

BEAL RETURN —
Arierrostatic )
VALVE.

ol

CONNECTIONS TO STORAGE TANK
WITH ORDINARY HEATING COIL.

I HOT WATER SUPPLY
. RELIEF w_vz-\ TO BUILDING

ERFLOWTO
DRAIN -

STORAGE TANK.

HOFFMAN RETURN
LINE VALVES OR =

WHEN HIGH PRESSURE g ST i COLDWATER SUPPLY RETURN —=3}

T
STEAM 15 USED A DIRT e
STRAIMER 3HOULD BE Gille> USING EXHALIST STEAM FOR HEATING
IMSTALLED AHEAD OF EACH ] 3 %D HOT WATER WITH LIVE STEAM

RETURM LINE VALVE AUXILIARY,

—,
qip)
5

FIG. H2 = "“D RETURHPIPES X TO DROP INTD
o MAIN RETURM THROUGH HORIZONTAL
7 m SWING CHECK
ST £
LONG, T
DIRT POCKET i .
—_— |

—_—
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SUPPLY MAIN at
| ppp— = |

HESORMPI2 HOFFMAN  COOLING LEGAT LEAST
RETURN LINE VALVE 5%0" LONG.

DIRT
POCHET

DRy RETURN
DRIPPING END OF MAI INTO DRY RETURN
FiG. N2l

M8 HOFFMAN RETURN — F
LINE VALVE

t- DRY RETURN

—VENT To

fi e DRY RETURN

L suppry main |‘|
DRIPPING END OF MAIN IMTO WET RETURN. WATER
LINE
REDUCING COUPLING
FIG. Ne2
DRY RETURH- e

SUPPLY MAIN
VENT TO HE8 HOFFHAH

DRY RETURN RETURH LINE VALVE

REDUCING

RISER,
COUPLING

CDOLING LEG ATLEAST
5-0°LOMG.

DRIPPING HEEL OF RISER INTO
DRY RETURH THROUSGH SEDIMERT
TRAP fM*3 HOFFMAHN RETURN

ME VALWE OR M2I2 HOFFMAN BLAST

L
DRIPPING EHDS OF SUPPLY 8 DRY RETURM MAINS. FIG. H2 4

|45 \..

Neg &Ne9HOFFMAN RETURN LINE VALVE

NOTE : On Special Orderthe Mo 8 Valve can
be furnished with spuds increasing
measurement 23/a upto 3%4' |

34 N29 ANGLE
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RETURN CoNNECTIONS TO BLAST CoILS

147

RETURN CONNECTIONS TO BLAST COILS

1 . _BLAST HEATER BLAST HEATER

FuLL SizE OF TAPPING|

Swita CHECK
VALVE

RAINER]

NOT Less THAH 147

ACCEPTED METHOD

o
FIG. Mei DIRT STRAHER / g“uf:H
A== MTIZ HOFF MAN BLAST TRAP

COMMECTIONS To BLAST Cois Having Less THan 12 Seerions

To BeATLeAsT 14 | /
FuLL SIZE OFTAPHNﬁll

12 HorFMAN
-~ mec. CHECK VALVE BLAST TRAP
3 7 i ETURN Fig. |
= = |BLAST HEATER
i v TyPicAL ConnecTions To BuasT CoILs Having LESS THAN |2 Sect
STEAM MAIN
” At LiHE Fnou . (STRAINER
EMTER OF HEATER
NP 12 HorrmaN
on RN NoTE:=-
e ) : CooLING LEG UNNECESSARY BUAPTIRAL:
e WHEN BLAST TraP I3 UsED
Fig g
F
: o DRY GRAVITT
o STRmHaR TrPicAL MeThoo Or DRIPPING Enp OF MAin RETURN OK
| Vacuum RETURN
= a

- ¥
FuLt Sz OF TAPRiNG

= o
At Line ™~ Ho.\Z HOFFHAH BLAST NeI2. HoFFMAN

TRAR Fia.3 fig) BLAST TRAP
PREFERED METHOD ...—.‘
RETURN ] To Dety GRAVITY RETURN
FIG2 P~ Or VACUUM RETURN
To BLAST CoiLs HAVING MORE THAN 12 SECTIONS

(s E b5 IPP i MAINS




|~ 37ddM 3507

0L SNOLLI3NNOD TV3IdA L WA 440 MO,

31550 SY HIH
¥ L34 3 01 % Lhiod

2007 TVIINGHAZH0 NV 440 (g 1o o

H3MM09 40 __=
TN BN Mo Y

HLUMA LTIRHOD

c..

HOLLDIHROY HIV
IATYA INNNOVA B0SWA HYINGOH |12M

il

X
L\@uﬂum aHa
—— —

NIV Addng =
d007 0L Addins

4007
AL WILKZYIAAA
STe Tl /Nl doH
T
Al

b J i ,_\ HUNLIY Aba

¥ NOILOINHOD i

FNTVA WONOVA HOdWA NYINCLI0H 11k

(433 38 0L X, INI0d
FTTELEREEEE| TORLIIN S18Y1399Y
e
S nw.ummun__wc P TeN O
UTN0R 40 I
—— HAVM MOTIRZ TIEdN

g
by F VI HENLIE AHG

4007 DL Add0S !
IATVA WNNTVA
MOV, HYLLLA0H 118M

ATRISE0d BY HOH &Y

350710 HLIM LDaNNTD

<007 WILHAHASAK

G007 “WILNIE3J10 NVINI0A 0L SNOILIZNNODIvIIdAL

ol

Z
HYHL 55371 (!
LM 0L

NV A A0H

HAU0E LMoHd
NMOQ IMICYED

/M08 Loy
/  HMDQ SHIGVHD




51

HOFFMANCOn[r‘Olledeal

SUINCA 40 SIJAL LNIE3L0 0L SUOLY DAY M3dvT i Myl 440H SHILIZNNOD 40 GO0HLIW

I &

WuniZL 13M  ontd MY IATVA 440 MOTR
FATVA 240 MR p /[
*d0071 LN
-J333i10 NYW3J0H OL

CNOILDANNDD TYIIdAL
47109 403N Y
MDTTEE 2 TddiN
JTGISE0d SY HOIH SV 36070 HAIM 193HN0D
13N 39 0L X 1N0d
INM UM *
M
H3avaH #3709
4007 WL 410
WYIN2I0H
MOV AVAASON 10
K..l..l.ll.tuo." i A0S e — \Z__...Z Kddns waneg Modd

o HMOQ SNIGYED

cf/m HIVA AT — —_— NIVIA NE0L3Y AN
t <




\

|

2 F

— #\

153

z
orFmAN(Controtied Heat

i [Horrman(Confrolledfeat




—p— S

155

54
HorFMAN“Con[rmledﬂeF

TiCAL F ICAL
P st o anas

N RAEOUCING DIZE OF MAI -
ElG. N23 FIG N24
REDUSING ELBOW ASELBOW

LOOPING TAIN AROUND BEAM

EIG N2 7

Anghe icnns-rw
Y| 1.0196
22| 1,.0824
30" 1.154T
45" 1.4143
&0 | 2.0000

SUGGESTION FOR ESTIMATE BLANK

Buiiding...............Location,,..‘..........

OWIOT v ohap v s mieie s p I ALE R st dis S

Boller ....-
Foundation ...
b 1 |

Smoke Pipe .
Water Heater ..

8q. Ft. Direct Rad.
Lt s Wall = i
w u gem) Direct Rnd o 2
o 4 Ipdirect Rad. ... .-coneees B
10 Hadlator Shields

11 Plpe & Pittlngs ...
12  Sleeves & Hangers ... caie 5
13 Floors & Ceiling Plates ..... o e
14  Valves, Cocks & Checks ..
15 Roller Covering ...
16 Pipe Coverlug .

o oon =1 R B de B8RS

17 Painting & Bronzing .....- s S s
18 No. 7 Hoffman Mod, Valves .. iy

1 No. 8 it Return Line \’nh e8 M T
20 Basement Specialties:— .....--- e ]
21 Indireet CRBIME .ovonerrvrr-srnes 5 o St
29  Sheet Metal Work .. e e

23 Reglsters & Grills ...
24 Fitter
25  Helper
26 Extra .
27  Carpenter W nrk St
98  Muson Work
29  Toard amd Carfares .
30 Frelght & Cartage ....
31 Gaxoline, Candles, ete.
g2 Watchman .e-.-caen
33 Clearing Rubhish Siatats
34 Superintendenee oo.-.coveeee
a5 Permlts & Insuranee & Bond ..... | TP e
46 Plans

a7 Cost ...
38 Overhead
39 Profit .osvecvannsns
Price ‘%ubmitted




HOFFMAN SPECIFICATIONS.

NOTE:
The following specification s ty] ical for a
Hoffman Controlled Heat iﬂswuutianfn )
‘.H-_fudiﬁﬂations must be made for varying con-
ditions as the judgment of the Architect or Heat-
ing Engineer may dictate.

HOFFMAN “CONTRO LLED HEAT"
SPECIFICATIONS

Drawings and Specifications

These specifications and the Heating Drawings
shall be considered as a part of any contract sub-
sequently executed.

The spirit of the specifications shall be followed
as well as the letter, and all work shall be exe-
cuted according to the true intent and meaning of
the drawings or specifications, which are intende
to include everything requisite for the proper and
entire completion of the work.

Should anything be omitted from the drawings
and specifications necessary to the proper construe-
tions of the work herein specified, or should any
arror or disagreement in the specifieations exist, or
appear to exist, the heating contractor shall not
avail himself of auch manifestly unintentional
error or OmMission, but must have same explained
or adjusted before proceeding with the work in
question. In the event of the heating contractor
failing to give written notice, he shall, at his own
expense, make pood any onussions, by supplying
the proper material and labor, and making goo
any damage to, or defect in his work, caused by
guch omission.

All work must be done in strict accordance with
the Rules and Regulations of the Board of Fire
Un}ierwriters, and the State, County, or Municipal
Building Laws, Ordinances, Rules or Regulations.

Building Construction

The amount of heating surface specified herein
or shown on drawings is based on the best known
heating constants for good construction of various
building materials to be used.

HOFFMAN SPECIFICATIONS.

Materials and Workmanship

The materials used throughout shall be the best
of their respective kinds, and all work shall be
executed in a workmanlike manner.

The heating contractor shall pursue work at all
fimes with the greatest reasonable rapidity con-
sistent with good workmanship.

The heating contractor <hall take all necessary
and sufficient precautions against the occurrence of
any aceidents, injuries or damage to any person or
property during the progress of the work, and
ghall be responsible for, and save harmless the
owner from the payment of money for any of the
above mentioned causes.

Upon completion of the work all remaining
waste materials and rubbish resulting from this
work shall be removed from the building and
premises.

Scope of Work

It is the intent of these specifications to cover a
complete Hoffman Controlled Heat installation.

Boilers
Furnish and install on suitable foundation where
appl-oximat.eiy shown on plans.
(Insert size and make of boiler.)

Consult boiler manufacturer for type and size
best adapted. )

Boilers to be of steam type complete with all
trimmings, including pop safety valve, necessary
firing tools, flue brush and handle, water column
gauge glass 0y cocks, 1" scum cock at water line,
efc.

Omit damper regulator and steam gauge as
these are furnished with Hoffman Controlled Heat
Equipment. y

Connect all steam outlets from boiler into header
full size.

Boiler must be set so that the water line of same
shall be at least 2 distanceof mot less than ...
inches below the lowest point in the steam or dry
return mains. If conditions are such that this is
impossible, then heating contractor is to provide
pit of proper depth to obtain this water line differ-

ence.
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HOFFMAN SPECIFICATIONS.

=

Supply and Drain Connections

Make proper connections to the water supply
where convenient and run %" galvanized iron pipe
to boiler through globe valve and swing check
valve. Install at lowest points of system brass
b]]ow—uﬁ‘ cocks for draining, of size marked on
plans.

Chimney

The chimney is to be of size, height and con-
struction approved by the boiler manufacturer.

Smoke Pipe
Connect boiler to chimney with No....... gauge
black iron smoke pipe, closely fitted and of the
same size and area as smoke hood on boiler, same
to be provided with hand damper, having quadrant
and set screw.

Pipe and Fittings
_ A complete and ample system of piping shall be
installed, properly graded, and supported to pre-
vent water pockets forming, and to ingure the
noiseless eirculation of vapor throughout the sys-
tem and return of condensation to the boiler,

All piping to be full weight National or equal
make. All ends reamed, threads sharp and true.
Fittings to be standard cast irem, flat headed,
serew pattern, and tapped true with full threads.
‘All unions must have ground joints unless flanged
unions are used.

The flow main shall rise to the highest peint
above boiler, or as may be indicated, and pitch
down in direction of arrow. The return lines to
which the branches from all radiators are connected
shall be run as high as possible, and piteh down in
direction of arrows.

All branches leading from the mains to the
risers to be taken off on an angle of 45°, except
where otherwise directed. These branches to be
arranged with swing connections to allow for ex-
pansion and contraction. All branches from steam
mains to risers to be one size larger than the riser,
unless otherwise noted on the plans.

All mains reducing in size in direction of flow
must be dripped into wet return, or reduced with

r

HOFFMAN SPECIFICATIONS.

eccentric reducing fittings, unless otherwise noted
on the plans.
Grading Pipes

All supply, dry return and wet return mains to
pitch down at least 17 in 20/, in directions of
ATTOWS. 4

All branch connections from the main to pitch
back into mains at least 17 in 4’ 07, unless other-
wise noted on the plans.

All branch connections from risers fo radiators
to pitch as much as posible and at least 17 in 47 0",

Pipe Supports
All piping to be substantially supported by ap-
proved type of expansion hangers, placed not over
10’ 0" apart.

Basement Specialties

Unless otherwise noted all Check Valves shall be
No. 34 Crane, or equal, and all other valves to be
Crane Co. make, or equal. i

Furnish and install as per detail drawings, Class
Hoffman Basement Specialties.

(Insert Class A, B, C or D according to size of
installation.)

Radiator Valves
ANl radiator supply valves shall be No. T
Hoffman Adjustable Modulating, unless otherwise
noted on the plans.

Return Line Valves
All radiator return traps shall be No, 8, %"
Hoffman Return Line Valves, unles otherwise
noted on plans.
All drip traps to be as noted on the plans.
‘All radiator valves must be properly protected
from dirt and dust after being installed until in-
stallation is ready to be turned over to the owner.

Radiators
All radiator sizes are shown on the plans. Heat-
ing contractor to take measurements at the build-
ing hefore ordering radiators, as he is to be re
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HOFFMAN SPECIFICATIONS.

HOFFMAN SPECIFICATI ONS.

sponsible or radiators fitting in spaces allotted
and in no case must radiztors located under win-
dows be of height higher than window sill.

All radiators to be tapped 3 7"x%" top and bot-
tom, opposite ends, with 7 tapping eccentrie,
turned down, except where otherwise noted on
plans. All radiators to be washerd clean and then
nlugged at factory before shipping. All radiators

to be plain pattern, cast iron, as manufactured by

(Insert manifacturer’s name.)

Floor and Ceiling Plates

Where pipes pass through floors or partitions
nickel plated cast iron or pressed steel plates and
galvanized iron sleeves must be provided where
necessary.

Covering

Boiler to be covered with plastic asbestos cement
114" thick, applied in two coats over wire net prop-
erly wired to hoiler, same fo be applied while fire
is in the hoiler, so that it may be properly
trowelled and finished fo a smooth hard surface,
except in ecase the boiler covering is furnished as
part of the boiler by the manufacturer.

Supply mains and branches, except where other-
wise noted, to be covered with three-ply air-cell
covering, with ends of sections butted together
with cement and then banded on. Fittings to be
covered with plastic ashestos cement, canvassed on
with paste.

All risers running in outside walls or partitions
to be covered with two-ply air cell covering, band-
ed on. All branches run below roof spaces or be-
tween floors are to be covered with two-ply air-
cell eovering, banded on. Dry returns are ngt to
be covered, except where marked on the plans.

Painting and Bronzing

All exposed iron work, except in finished por-
tions of basement, to be painted with two coats of
black asphaltum paint.

All radiators, and exposed piping in finished por-
tions of building, to be neatly painted ‘with two
coats of bronze or color, as selected by the owner,
which must be applied when radiators are warm.

S

Blowing Off

Upon completion of the entire system the boiler
is to be blown off in order to rid it from all accum-
ulation of oil, grease, ot grit. 1f one blowing off
does not result in a clean boiler, proper generation
of steam and steady water line, the system is to
be blown off a sufficient number of times to pro-
duce these results.

Testing

The piping system must be subjected to an air
or water test of not less than 20 pounds to the
square inch, for 2 period of at léagt five hours, to
insure its being thoroughly tight. Any leaks, or
imperfections that might develop must be repaired.

When system is completed and thoroughly blown
off, so that boiler helds a steady water line when
under steam pressure, the heatimg contractor will
place it in operation in the presence of the owner
or his representative to demonstrate and instruet
them in its proper operation before acceptance,

All fuel for this test will be furnished by the
owner.

Guarantee

The manufacturer of the CONTROLLED HEAT
specialties will furnish the owner, through the heat-
ing contractor, a written five-year guarantee, cov-
ering the satisfactory service of all their specialties
as used in this installation.

The heating contractor is to keep all work em-
braced in these specifications in repair and proper
working order without charge for a period of one
year from date of completion, except from damage
beyond his control.

The system is guaranteed to heat all rooms in
which radiators are installed to a temperature of
70° F., at the breathing line, except where other-
wise noted on the plans, when the outside temper-
ature i8. ..., With a pressure at the boiler of
not over 8 oz., when continuously operated.
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