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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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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 prac-
tical purposes,

In figuring radiation good jud'gment 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 construction.

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.




SHORT RULE FOR FIGURING RADIATION

SHORT RULE FOR FIGURING RADIATION

To find the amount

of direct cast iron radiation

required to heat a room of

over 12' 0” in height, to

good construction, not
a given degree Fahren-

heit, outside temperature being specified, using
vapor or steam as the heating medium

First—Determine the number of air chsnfes
by using Ta'ple “A” (See Figure I as example.)

Pﬁnm
| ¥ AR C 2 AIR CHANGES]
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i

F1G. No.1

Air changes for average conditions, without
providing for mechanical ventilation, can be fig-
ured as follows:

TABLE “A”
TRooms 1 side exposed..l air change per hour
“ 2 “" ® - -ilé “ “" " "
(43 3 [ " = .2 o g L "
o 4 L “ 2 _2% a“ & “ i
Drug Stores ....... 2te 3 Lot 5
Clothing Stores ....1“ 2 £ £ Wi
Churches ........
Factories ....... e o W i@
GATAZES ..vorvans
Lofts. ete. ......-
RESIDENCES:
Entrance Halls ...1 to 2 air changes per hour
Reception Halls ...1 % L LS
iving Reoms ....1 “ 2 " 4 et
Dining Rooms ....1 “* 2 4 S
Bath mes ----- 1 " 2 " W i £
Rooms with fire-
places ......... G L & i %
Bed Rooms ...... S T il £ A
BUILDINGS:
With large rolling
steel doors ......2 to 3 air changes per hour

Determine the temperature to which the room
is to be heated; then refer to Column 1, Table
“B,” and use the corresponding figures in Columns
2, 8, 4 and b for divisors, as follows:

First—Figure the glass area in square feet and
divide by determined number given in Column 2.

Second—Figure the net wall area by deter-
mining the square feet of exposed wall (plus ex-
posed roof, if any), and divide this result by the
correct number in Column 3. (NOTE—Deduct
from each wall or roof area the glass area to
obtain net wall area; do not take into considera-
tion the inside walls.)

Third—Figure unheated ceiling area (if any)
and divide by the number found in Column 4.

Fourth—Figure the contents of the room in
cubic feet, multiply by number of air changes
and then divide by number givem in column b.

These results added together will give the total
amount of radiation required when the outside
temperature is zero.

T“BI'E NBII
_coL.1 | con2 [cous | cot.4. | COL-3
RTQ;IG:I‘;I %‘_'l‘l‘ld'l' NE:‘#:JJ Ceﬁi‘:ld:iﬂ} l?iu;:g:l
By or Exposed | Unheated Air| Contents
Heated Roof By | Space Above By
| et
40° F 6.0 22 44 360
s0° F 5.0 18 36 270
60° F. 3.8 | 14 28 200
65° F 3.3 : 12 24 180
70° F. 3 10 20 160
750 F 2.6 9.5 19 150
80° F 2.4 8.8 17 130
f5° F. 2.0 8.0 16 118
a0° F. 1.9 7.0 14 1056
100° F 1.5 '| 5.7 11 85
110° F. R o 4.7 ] 70
120° F. 1.0 | 3.8 7 55




SHORT RULE FOR FIGURING RADIATION

Should the outside temperature be other than
Zero, multi}ﬂﬂ the radiation required for zero by
factors as follows:

TABLE “C”
25° F, below ....cvveninnnnnnnssn 1.37
PRI AR i S NN 1.30
K DR T st b s 1.22
R B R 1.15
| o e O A ey 1.07
BB O | e 1.00
iR ZTabover ool s oo 0.94
O s I S R 0.86
Uil < O O I . 0.79
AL UEN el e 0.71
PR G A S e e T P P e 0.64
BUESHAEES e o e 0.57

As it is customary to figure the outside tem-
ture at ten degrees above the lowest recorded
or & 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 Burean,
Where rooms have surfaces exposed to prevail-
ing winds, addition to the total radiation figured
tor]such rooms should be made as in the following
table:

TABLE “D”

Add for Rooms Facing
North West East South
Prevailing Win%: from
- T

North N, or

NoWires - Tt 15% 10% 5% 0
Prevailing Wind from

Westor S. W. .... 10% 158% 0 5%
Prevailing Wind from

Hast or S. E, ..... 10% 0 6% 5%
Prevailing Wind from

Bonth st 0 10% 5% 15%

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

L-.

A
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SHORT RULE FOR FIGURING RADIATION

For rooms heated in daytime only add 109 to
radiation as figured,

For rooms heated intermittently, with long in-
tervals of non-heating, add 309 to radiation as
figured,

For semi-direct radiation figure as for direat
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:

b s e A R 4G 8h N e 319
LB T i R iy oo B0 AOUEL N T 349%
e R 1296 Ndb it s 36%
2008 e 1696 B0t o et 38%
ey SR a R e &a9a bbbt ST 39%
(TR s e B 2965 G0 L . 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, gide,
10-ft. ceiling, 30 sq. ft. of glass, 130 sq. 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+~ 3=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 + 130 =12.3
Net Exposed Wall ... 130 + B8.8=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 P_xiuosed to an unheated air space, then
(refer to Tables used in Example No. 1), ﬁnd—
Cubic Contents ..
Net Exposed Wall
Glass Surface ......... :
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 ﬁgured. Or, if it
faces the East 5% 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.

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

Cubic Contents. ...1600 X 13 = 160 = 16

Net Exposed Wall ...... 230 ~ 10=28

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

TOTAL RADIATION REQUIRED 48 sq.ft.

...1600 <+ 160 =10

- —

SHORT RULE FOR FIGURING RADIATION

If any of the radiators in these examples were
set in ayreoeas, without a grill, as shown in Fig. 2,
159% 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

o enclose, or partly enclose a radiator reduces
itsTeﬂ'iciency.' The pes; cent. of additional radia-
tion required for a given condition is indical
below.

A

ADD 35%

Allow 23" of space between the wall and the
back of an enclosed radiator.

“A" to be at least the width of the radiator
and also its Jength.

“B” 1o be the full area of the opening of the
recess.

__.__..._-sﬂf 4 :
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SECTION IT
FIGURING HEAT LOSSES AND RADIATION

FIGURING HEAT LOSSES AND RADIATION

« In planning a heating i i
E 1 g installation, h
:;:d the way in which they are to be t;veri:;nleos:::
e two factors to be considered. ;

If air within a room i :

. is maintained at a hi
zmupér:h;m than air surrounding the room :.ﬁl;::
ceilii ?s of heat through the walls, partitions
B oo © Al of love fomiGrttine THY

to t - Aot
room, or space above or :elgl\:rfmde’ an adjoining

Heat losses from buildin
gs are of two kind
mzd:; tg leakage of cold air into and warm aislz
o e building, termed infiltration losses, and
ose due to transmission through the buildi
material, termed transmission losses, i

The number of air chan

1 ges per hour which will

oceur in a room depends upon its constructl!:;:-l
i

exposure, number and type of windows, doors and

other openings.

The actual cubic feet of i

air which
heah_ad per hour is the cubic content ;f t]}]: ?001:
multiplied by the number of air changes.

The unit of measure commonl i

3 { y used for thi
work is the B. T. U., which is the amount of hel!.s
Efe;s::ery to raise the temperature of one d
e Fl: ﬁne degree Fahrenheit (as from 59° F.

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

When the cubic content of a room i i
by the number of air changes and !:h;u}‘;;?hgg
and then by the difference in. temperature hetwéen
;l;mderagd %utgde air, the product will be the

of B. T. U. i
i required for heat losses due

As the kind and thickness of the building mate-

; il

rial affects the heat transmission losge: 1!?;:ghe fig-

3:%:;:?:& con stt;nt:a I;J]sed in the examples given
in the i ted ich cov

3l es designated, which er

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 hetween
the inside and outside air will give the heat units
to overcome losses by transmisaion.

In computing glass surface figure 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
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 ia 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 mverage 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 foot
of heating surface, which is one square foot
external surface.

To heat and maintain a pre-determined tem-
E:mture in a room, an equal amount of heat must

supplied at the rate at which it ig lost, and a&g
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,
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FIGURING HEAT LOSSES AND RADIATION

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

medium, to temperatures as indicated 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,
get 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 1%,

vapor or low-pressure steam for the heating.

3xs 37 35 ———

scoL.26”  2coL2e”

ROOM NE5-13X16416
HEAT TO 55°F

ROOM Ne| -|0x14%8'
TO°F. WITH RADS.
UMDER SHELVES

ROOM H24-5'%13-10"
SXT‘/ WITH HEAT TO°F.

e [
5-+'—~N 01"&5'—-{ WALL RAD.

E PLAN Ne|

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 g‘er degree difference in temperature
per hour. Then use this as a constant for all
outside walls.

Refer to Table No. 2, page 22, and find that
single windows transmit 1.1 B. T. U. per sg. ft.
per degree difference in temperature per hour.
Then use this as a constant for all windows and
vutside 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

B
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'FIGURING HEAT LOSSES AND RADIATION

FIGURING HEAT LOSSES AND RADIATION

Refer to Table No. 19, page 33, and find that
8¢9, is to be added to figured radiation for room
No. 5, due to the ceiling being 16 £t. in height.

To find Infiltration TLosses refer to Table No. i
page 21, and find

Ro‘l‘Jm N?, 1=2 nigea exp?fed:-l% air char:\lges

L] =1% "
o oW 3 — 1 “w " — 1 “w "
L L 4 = 3 “ a“" — 2 i i3
" “ 5 = i i — i% W o

Refer to Table No. 18, page 33, and find that
Room 1, facing West= 10%
W 2 i Ea

f — 5% | To be added fto
w g « East= 5% radiation as fig-
e S S North = 15% | ured.
e s T North = 15%

Refer to page 39, Figure No. 3, and find that
157 is to be added to radiators under shelves as
shown on plan for room No. 1.

‘As the number of B. T. U. required to heat one
cu. ft. of air one degree is .02, use this as a con-
stant in figuring heat necessary to warm the air.

As room No. b i8 to be heated to 55° F. when
10° helow zero, the total temperature differénce
between the inside and outside air will be 65° F.;
therefore, all constants for room No. 5 must be
multiplied by 65.

Room No. 5 is to be heated to 55 degrees F. and
adjoining rooms are to be heated to 70 degrees ¥,
therefore the interior walls will transmit heat to
room No. b, i. e, 70— 55 = 1b degrees F. tem-

perature difference. Heat transmission per sq. ft.
of wall per degree temperature difference per hour
— 0.3, then, temperature difference x sqg. ft. of
irterior wall x 0.3 = B. T. U. to be deducted from
heat losses as figured for room No. 5.

As the heat transmission from interior walls to
room No. b is from rooms 1, 8 and 4, it must be
figured exactly as above and added to other lLeat
losses from these rooms.

As rooms 1, 2, 3 and 4 are to be heated to T0°
F., when 10° helow zero outside, the total tempera-
ture difference will be 80° F.; therefore, all con-
stants except for the ceilings and inside partitions
must be multiplied by 80.

_Note from Table No. 11, page 28, that unheated
air spaces are to be taken at 35° F. above outside
temperature; therefore, as the outside tempera-
ture is 10° below zero, the space above rooms 1%,
2, 3 and 4 will be 25° F.

As these rooms are to be heated to 70° F., the
temperature difference between the unheated air
space above and the room will be 70 — 25 = 46°
F.; therefore, constants for these ceilings must
be multiplied ‘by 45.

Refer to Table No. 13, page 30, and find heat
transmission from radiators, as follows:

B.T. U.
Temperature Radiator

Room Type of in which it will give off

No. _ Radiation is to set per sq. ft.
1 3-col. 26" T0° F. 247
2 3-col. 327 70° F. 240
3 3-col. 887 70° F. 231
4 Wall 70° F. 285
5 Coil 55° F. 238

Refer to Tables Nos. 14 to 17, pages 51 and
32, and select a standard size radiator of at least
the amount figured, except in case of a fraction
of a sq. ft.

Note: (While Tables 14 to 17 may be regarded
as standard, they are shown herein merely as 2
guide, Dimensions of radiators and their ratings
in square feet are determined by the manufae-
turers thereof. Consult the cstalodg of the manu-
facturer whose produet is to be used).

R I SR S __.j
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FIGURING HEAT LOSSES AND RADIATION

ROOM NO. 1

Cu. Cont.. 10148 = 11203116 302380 — 2688
53— 30

Glass{ 1—4X5— 20 jl — T1X1.1%80 — 6248
1—3%7— 21

Wall 104148 — 192 71 = 1213<0.3 ¢80 = 2904

Ceiling . 700 B 10314 = 1403<0.6 45 = 8780
Inside Partition ....10x 8= 80x0.3%156 — 360
Total Heat Loas in B, T. U, ......... 1
15,980 B. T. U. = 247 B. T. U, = 643 sq. ft. Rad.
Add for shelf over Rad. 15% = 9.6 £

73.9 i a “"
Add for Western exposure 109 ?39 AL R
Total Radiation required ...... Jl.29% & «
Size 3-col. 26” Rad. nearest to required amount
is 821 sq. ft.

ROOM NO. 2
Cu. Cont..Tx 68 — 3361360280 = 806
Glass.. ... 20¢1.180=1760
Wall ....7+6x8 = 104—20—=840.3 X80 = 2016
Ceiling... 7x6= 42 420645 = 1134
Total Heat Loss in B. T. U. ......... 5716
5716 B. T. U. = 240 B. T. U. = 23.8 sq. 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 sq. ft.

ROOM NO. 3
Cu. Cont..5X6X8= 2403 10280 = 384
Glase..... B8X4= 12311380 = 1056
5X8=40— 12 =28x0.3:X80= 672

Ceiling. .. 56 = 303¢0.63¢45 = 810
Total Heat Loss in B. T. U. .........cut- 2922

2922 B. T. U. =231 B. T. U.=122 sq. ft. Rad.

Add for Eastern exposure 5% = .6 “ «

Total radiation required 12.8 sq. ft.
Size 3-col. 33”7 Radiator nearest to required
amount is 156 sqg-ft.

ROOM NO. 4

Cu. Cont..5X1810 = 650 23¢.02(80 = 2080
Glass. ...TX5+3%7 = 561,180 — 4928

Wall—

) _5-{-5-!-13){10 =280—056 = 174 0.3 <80 = 4178
Ceiling ....uui.s bX18=  65x0.6x46=1755
Interior Partition—18310 — 1800.3x16 = 58b

Total Heat Lossin B. T. U, ......... 18,524
13,624 B. T, U. - 285 — 47.4 8q. ft. Rad.

Add for Northern exposure 15% — 7.1 « # &
Total wall radiation required.. 545 « « «

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

ROOM NO. 5
Cu. Cont.—

13X16)X16=3328 X 1% X .02X65 = 6,490

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

13+16X16=464—98 = 3660.8 X65= 7,137

Ceiling. .183¢16 =208X1.0 %65 = 18,620
Total Heat Loss in B. T. U. ........... 34,154
Less Heat gain from interior walls:
Room No. 1....... 810815 =360
5 e i A L 18310¢.8¢15 = 585
Total deduction for heat GRIN N 945

Actual B. T. U. required o....,...... 33,209

33,209 B. T. U.+ 338 B, T. U.— 98.2 5q. ft. Rad.
Add for Northern exposure 15% — L TR ¢
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

l?‘
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FIGURING HEAT LOSSES AND RADIATION

Warm air rises, hence the temperature in &
room at various levels 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 (60" from
the floor, at 50" froin the wall).

65° FLOOR o' Roor
w'_'fj: 10 T
g T4 g J4_
813 813
7 72 7 12
i BREATHHG 61— BREATHING
5J0 LINE )} 510 LINE
489 489 ‘
5_ﬁﬁ_ i 368 N o
p &7 ¢z 67 5-0
| 86 T1-66
0-85 065

FlG. MNo. | FIG. 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 ig slightly below the
ceiling.

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 920 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 should be of the header type of not
less than 1%” or 1%&” pipe, not over 800" long,
fastened to hangers placed not more than 807
apart, Provision should be made for expangion
by & 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.

|
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, 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 2l 21
|
' GlaBs S SR e D 22

2 Doors, Partitions (Wood) . 3 23
= WaIl!. Board (Board with
= Sheet Iron and wth Corrg
% Iron) 4 23
= Walls, C]apbcnrd . 5 23
A s R R
E Walls, Concrete—Stone T 25
a Walls, Masonry o 8 26
=] Ws.lla, Interlor i 27
- Roofs o 10 27
2 Ceilings i oy 11 28
’“Flma..,.....zz 29
Radiation 18 30
=
€ ( Radiators, Two-column . . 14 31
§ ) Radiators, Threecolumn . 15 31
. 2 ) Radiators, Singlecolumn . 16 32
é Radiators, Four-column , ., 17 a2

Add. For

2 ]
General

Extreme Ceiling Heights . 19 23
Unusual Conditions . . . 20 38

Climatic Conditions . , . 21  84.38
Temperature Chart , . , , . ar
Enclosed Radiators + o+ o« . . 38-39

{ Prevailing Wind . . . . 18 33

AIR CHANGES FOR AVERAGE CONDITIONS, WITHOUT
PROVIDING FOR MECHANICAL VENTILATION, CAN BE
FIGURED AS FOLLOWS:-

ROOMS | SIDE EXPOSED =1 AR CHANGE PER HOUR

2 = ll& L "

3 =2 = L L] "

4 :25‘2 " " n "
DRUG STORES 2703 = . ey
CLOTHINGSTORES | » 2+ +  » &
CHURCHES
FACTORIES = . . "
GARAGES kA0
LOFTS,ETC

ADD TO THE ABOVE, FOR THE FOLLOWING: ~
RESIDENCES :—

ENTRANCE HALLS =1T0 2 AIR CHANGES PER HOUR
RECEPTION HALLS =l % i :
LIVING ROOMS *|To Z - N
DINING ROOMS sl v 2w .

BATH RoomMs =lw g .
ROOMS WITH FIRE PLACES =] "
BUILDINGS:—
WITH LARGE ROLLING 5
STEEL DOORS L am
THE HEATING- unmmn 1S lHr:LUDED IN THIS
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 AR ONE DEGREE
REQUIRES 0.02 B.T.L.
EXAMPLE :- e
ROOM I2'X12'X10 = 1440 X
AIR CHANGES PERHR= 2
CU-FT: YO TE HEATED 2880
PER HOUR X .02
BT REQUIRED TO «57.8 BTU.
HEAT THE AIR I°F.

THEN:-

57.6 MULTIPLIED BY NUMBER DEGREES F. AIR 1S
TO BE HEATED=TOTAL B.T.U- REQUIRED TO OYFRCOME
INFILTRATION LOSSES.

[}
"z e = 3
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EAT-TRANSMISSION-OF-BUIL DING MATERIALS

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 TRANSMISSION TABLES
ARE FOR AVERAGE CONDITIONS OF CONSTRUCTION
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 ENGINEERS
ARE MAKING HEAT TRANSMISSION 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)

2 7 %\ L10 B.T.U.
7 . 6 BT
N 6 T 7 )
M\Ll BTUL
GLASS S0LID
% ! E AMETAL
\ =~ LTI T '5 B'-E U_
GLASS

asetsesserunesasasise | l
0

HOLLOW

B-TU.

HEAT TRANSMISSION TABLE

Table No.3
Woop Doors AND WooD PARTITIONS

3/4°T0 1" THICK TONGUED & GROOVED = .65 B.T.U.
[ 7 LR " : .60 =
e e LR : .50«
Ih‘ w2 . = & " = .42 n
2" 2. i e Rk .35

2Ye .3 . R " = . B0 .
Table No.4
WALLS OF VARIOUS CONSTRUCTIONS.
THICKNESS | TwWOB0ARDS | BOARD AND | BOARD
OF BOARD WITH PAPER | CORRUGATED | AND SHEET -
IMN INCHES BETWEEN IRON IROM
V2" 32BTU. |.45BT.U. | S0BT.U.
1 24 -« .36 = 40 =
e g - 30 = B3 w
2 A6 ¢ 26 = 28 -~
2Yz A4 23 = 25 -
Table No.5
WaALLS OF CLAPBOARD
CONSTRUCTION TU.
CLAPBOARD ON STUDS .62
CLAPBOARD ON STUDS,LATH & PLASTER 48
CLAPBOARD, PAPER, STUDS, LATH & PLASTER 54
CLAPBOARD, STUDS, |"SHEATHING .57
CLAPBOARD, SHEATHING , STUDS,LATHE PLASTER | .37
CLAPBOARD, PAPER, SHEATHING,STUDS,«4 = .30
CLAPBOARD,STUDS, BRICK FILL 40
CLAPBOARD,STUDS, BRICK FILL ,PAPERED .36

CLAPBOARD,STUDS,BRICK FILL ,LATH4 PLASTER 231
CLAPBOARD, SHEATHING, STUDS, LATH & PLAQ‘I‘!H} 21
WITH SAWDUST FILL

CLAPBOARD, PAPER, SHEATHING, STUDS , LATH ]
& PLASTER WITH SAWDUST FIiLL




B 3 ke : ¥L 2s \'

Fj b
HEAT TRANSMISSION TABLES § | LHEAT-TRANSMISSION-TABLES/
Table No.&6 T
WALLS WALLS
~ A A |BTU A [BTU. g BT.U.
8" | .38 8" | .38 .00
: L 12 | .20 1z | .28 i .86
T 16 | .25 16 | .24 7|
1 | 20 22 Z0 Eri | 65
24 19 24 18 57 12 1
ONCRETE
T e |7 St 28 | 16 CONCRETE | | -| "of F‘fus_rm“ el 46
PLAIN = PLASTERED | 32 | . i
BRICK :: 2 2 OMNE SIDE gs :; | 20| 40 20°| .34
= A A [BRT.L. B.T.U. t A |BTU| LA A |BTU.
8" 4| 63 4| .99
28 :
I o 12 | 2 c* el .57 &| 85
T Al 16 | .21 BT g| 47 8| .70
: L A o 10" 43 107 64
2H =18 12| 40 12"| .56
sRick Furreo| 28 | 1S A 16| .23 16| 49
LATHED & 52 -3 FURRED, LATHED & .
PLASTERED | 36 | .2 26 |& PLASTERED 20| .26 zo'| -32
A |BTU. BTU. A | BTU A |BTU|
. 79 €| .56
%5 o :: :s 8| 46
o 8 jo°| .59 10| 4z
L R 3L - 12| 51 % 12°| .39
o | 10 .26 “ STONE,FURF o
: g HOLLOW TILE STONE 16'| 45 CATHED A& 16 az
12 25 PLASTER 12 22 33 PLASTERED |
|
A [eTUL. B.T.U. i |
4" | .43 -40 [
e | .40 -35 1
. 30 :
. 8" | .30
STucco i 25 b
Lt gl S B 20 ' WITH METAL LATHS IN
; : PLACE OF WOOD-.64-BT.U.
4PLASTER | 12 | .20 A .‘
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HEAT-TRANSHISSION TABLES: HEAT-TRANSMISSIONTABLES
TABLE N2B
WA
il - TABLE N29
A [BTU] [ A [BTu INTERIOR WALLS
“+ | .30 =] 4| 24 CONSTRUCTION B.T.U
6| .27 | 6| 22 PLASTER,LATH,STUDS, LATH & PLASTER | .34
= g 2 = o o STUDS,LATH & PLASTER
< BRICK 3 :m_fo’::CK ] 4"HOLLOW TILE, PLASTERED | SIDE 57
::’_'i-:;"g:g—: 12°] .18 FUMRLI‘II"!-{: 12°] .17 4°HOLLOW TILE,PLASTERED BOTH SIDES
1] .13 Jariasrenen | 16| 41 2/GYPSUM BLOCK, PLASTERED | SIDE | .64
2'GYPSUM BLOCK,PLASTERED BOTH SIDES| .60
A |BTU
- TABLE N2[0
4| 46 ROOFS.
Q. 326 CONSTRUCTION B.T.U.
! 4 ! I"'W00D, 5 PLY PAPER, TAR & GRAVEL 30 |
Ferick |2V ] 4'erick |12 28 I"WoOD, FELT ROOFING o6 ;
) CONCRETE | . 1% WOOR 5§ PLY PAPER, TAR & GRAVEL z6 |
CONCRETE | 16 | .26 | pisterep | 167 23 2Z'WooD, + v v oo 2| |
: 2woop, * ¢ " e 18
LA~ g |
A |BTU. A |BTU TIN ON WOOD STRIPS 1.60 '
4| .28 €'| .20 TIN ON SHEATHING .60 |
i g| .80 TIN ON SHEATHING, WITH PAPER 43
8’| .30 l} -70 SHINGLES ON WOOD STRIPS 87
"e. :i SHINGLES ON SHEATHING 43
BRICK, 12| .23 | LimesTone | 15| 25 SHINGLES, PAPER, SHEATHING, STRIPS | .21
FURREDLATHED |\ x| |\ o oF 247 39 4"HOLLOW TILE,PAPER, TAR & GRAVEL | .30
= ASTERED SANDSTONE 6°HOLLOW TILE, PAPER, TAR & GRAVEL | .27
BT.U. 2°CONCRETE,PAPER,TAR & GRAVEL 71
3"CONCRETE,PAPER, TAR & GRAVEL 64
Al 4 CONCRETE,PAPER, TAR & GRAVEL .57
80 FLAT TILE ON WoOD STRIPS 1.07
53 FLAT TILE ON SHEATHING &4
- 48 SLATE ON WO0OD STRIPS 1.10
LiMesTonNe | |27( .60 | LIMESTONE | |2°| 43 SLATE ON PAPER & SHEATHING .50
PLASTERED | 6| .50 [FURREGLATHER )¢’ | 36 CORRUGATED IRON ON STRIFS 1.50
ONE SIDE | 20'| 41 [XFLASTERED| 55| 45 CORRUGATED IRON, SHEATHING o4



HEAT TRANSMISSION TABLES

_Table No.lt
CEILINGS

A3SSUME TEMPERATURE OF UNHEATED
AIR SPACE ABOVE TO BE 35°FAHR. ABOVE
THE OUTSIDE TEMPERATURE.

CONSTRUCTION BT.U.
nheated Space
Joists 60

Plaster Lath

- Floor '
Plaster . ath

Floor
Mefal Ceiling

ﬁ'- Floor
Joists &

21
P 4 Reinforced 41
Concrete
4" Reinforced :
Concrete 100
6“Reinforced
concrete 86
& Reinforced
Concrete 4l

;o'Reinfc;rmd
concrefe 26

i 29\\

HEAT: TRANSMlSSION -TABLES

TABLE N2|2
FLOORS.

ASSUME TEMPERATURE UNDER FLOOR TO
BE 40'F. ABOVE OUTSIDE TEMPERATURE

CONSTRUCTION

B.T.LL

4  CONCRETE

5 ROUND 31

4" CONCRETE
CINDER FILL | .29
GROUND

I"TILE

.30

29

142" WOOD FLOOR
3"CONCRETE
CINDER FiLL | -07

-..T.’,{l/, e “W_gz
L3
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RADIATION DATA

HEAT TRANSMISSION FROM RADIATORS

Numser OF B.T.U. TRANSMITTED PER HOUR
PER Sq.FT. OF RADIATION WITH Low PRESSURE
STEAM WHEN HEATING RoOM To GIVEN TEMPERATURE.

TEMP. KiND OF RADIATION TasLe He.I3
OF RooM (504 26°[3CaL.32 |3 CoL B8] WALL | CoiL

CoL.A | Co.B COL.C CoL.D | COL.E COL.F

40°r| 309 305 | 293 | 362 | 381 |
45 301 z292 | 281 347 365
50 290 282 | 271 358 354
55 279 270 | 261 322 | 338
60 269 261 250 310 326
65 258 250 240 z97 313
70 247 240 231 285 300
15 236 230 220 273 288
Bo 226 220 211 261 eT7
85 216 210 | 200 | 251 265
8o 206 200 1890 242 253

95 196 190 180 228 239
100 186 180 170 215 226
105 176 171 162 203 214
110 167 162 155 192 202

115 158 153 | 147 181 191
120 149 | 144 | 139 171 180 °

126 140 135 130 180 168
130 130 126 121 150 158
135 121 118 113 140 147

140 113 110 106 130 137

IF 500% OF WALL RADIATION IS HEATING A
RoOM To 50°F WHAT WILL IT'S EQUIVALENT
BE IN COLUMN RADIATION SETTING IN TO°F. —
REFERTO COL.E & FIND ONE¥$ WALL RADIATION
SETTING IN 50°F=335 B.T.U. THEN 500%335=
167500 B.T.U.-REFER To CoL.C. AT 70°F FOR AVER-—
AGE CoL.RAD. & FIND-240 B.T.U. PER 5q.FT.,
THEREFORE 167,500424.0- 6987 DIRECT EQUIVALENT.

p—————
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RADIATOR DATA.
Two-CoLurM RADIATORS. Tabie Mo.l4
HEATING SURFAcE- Sq.FT.
e Ao e B TR | 381N, | 32 n. |26 n. | 28 m- [ 201w
58 /sec.|4$/sec |3 2% /5ec.
3 TV [T [T e ] T [
& | e 20 16 13Ys | jo% | o' 8
5 | 1z¥e 28 zo 18%8 | 13Y3 | 1% 10
-] 15 30 24 20 16 14 12
7 | 1Y 15 28 233 | 1858 | 168 14
a |20 . 40 32 | 26%s | 21Y3 | 18t 18
o | 22ve 45 38 | 30 24 21 18
100 |28 BO 40 33Ys | 268 | 23lfs 20
11 | eTVe 55 44 setfs | 2oifs | 25% 22
e | 30 &0 48 0 2 28 24
13 | 3e¥e &5 -3 433 | 34%5 | 30/ 26
14 |35 | 70 58 4s%s | 37'/3 | 3e%s z8
15 | 3T 15 &0 50 40 E1 ] 30
16 | 40 80 64 ssifs | 4eTh | 37'fs 32
1T | 4zl as 68 56%% | 45'/8 | 3023 4
I8 |45 90 72 | 60 48 4z 36
19 |4Tve o5 76 | 63Y3 | 50%s | 445 58
20 |50 100 BO | 66%5 | 53's | 48%3 | 40
21 [szve | 108 84 | 70 86 49 4z
22 | 55 110 ss 7slfs | s5a%s | 515 44
23 | 5TVe | U1 8z | 76% | 61Y/3 | 53%5 | 4e
24 | 80 120 28 | 8o 64 56 48
25 |6eYe| 125 100 83z | 66%3 | 583 50
26 | 85 150 104 863 | 683 | eoffs 52
27 |e7¥e | i35 108 | 80 7L 63 54
THREE- COLUMN RADIATORS Table No.|S
No-OF s HeATING SURFACE-SaFT
|secrions|eyefsee] 45 M- |3BIN. | 32IN.| 26 IN. |22 IN. | 18 IN.
6§ /3ec.|59/5ec|4ve sec|3§ fsec. :h!{g
3 T T 15 1stfe | 11Va ] 6%
4 | 10 24 20 18 15 1z 9
5 | 12k 30 25 | ze'fe | 183 s 114
e |15 s6 I ezl 18 13l/2
T | 1TV Az 35 Bt | 26l z) 18%
8 | 20 48 40 36 30 24 18
o | Z2% 54 45 | 40Ve | 3334 | 27 | 2Ol
1w | 2s 60 50. | 4B 3TVe 30 zelfe
1| erve 66 55 | 4alfz | 41 33 2ady
1z | 30 T2 60 | 54 45 36 27
13 | 32 78 65 58'/z | 48% 30 | 20V
14 is 84 70 63 szl Fi] 3life
15 | 37V 90 15 67 | s6Va 45 35%4
18 | 40 a6 80 | 72 60 48 | 38
1T | 42V | 102 &5 76'e | 6374 51 384
18 | 45 08 0 ] 672 54 | doife
19 | 47l 1na a5 85tz | Tiva 57 425
20 | B0 120 100 | 80 75 60 | 45
zl | 52% 126 108 94Ye | TAM 63 4TV
22 55 152 1o 99 8z Yz &6 49
23 | 5T 138 115 10%Yz | 8644 69 5134
24 | 60 jrrs 120 | o8 20 72 54
25 | 6ele | 150 125 | 112Ye | 9334 75 | 56Y4
26 | 65 156 130 | 117 arlfe 78 58'fe
27 | s7le ] 136 |iztle [oiva | g1 503




FIGURING RADIATION

I 32
RADIATOR DATA
SiMGLE-COLUMN RADIATORS Tabie Ho.16
Ho.OF | LENGTH HEATING SuRFACE-Sa.FT
SECTIONS zu’-t'!m_ 28 1M | 32 14 | 26 M. E% IH. | 201N
3% [sec 'z'éf%szc 2 8 /sec. | ¥/s%/sec.| /e /sec)
3 TVe El 7Y 3 5 4'/2
4 1o 12 10 8 &%/ 5
5 i1zYz I5 12 Y2 10 alYs T
6 15 18 15 12 1o a
7 17Ve 21 17 /2 14 1125 | 10l
a 20 24 20 16 133 12
9 2zl 27 zelle 18 15 132
10 25 30 25 20 1653 15
1 212 33 g7l/2 zz 18'/s 16'e
1z 30 36 30 24 o ia
k-] 3elfe 29 3z'/2 26 153 19'fe
14 35 a2 35 z8 e3lfs | 21
15 37V 45 372 30 25 zz'fe
6 40 as 40 32 £6%3 | 24
17 dzlfe 51 dglfe 34 galfs | 25'%
18 A5 54 45 36 30 27
19 41z 57 47 \fe 38 31%s | 28'k
zZ0 50 60 50 40 333 30
21 52'/2 63 se'fe| ag 35 31Ye
22 L1 66 55 44 2633 | 33
23 5742 69 57 'f2 48 383 s4'fe
24 &0 72 60 48 40 36
zs | ez'e 75 | ek 50 413 | 37%
26 65 78 65 52 43's | 3B
27 | 6TV 81 672 | 54 45 40}
FouR-COLUMHN RADIATORS Table Mo.17 |
HEATING SURFACE - 50.FT.

No.or T
F‘s:mmss/snc ¢l
3 o
4 4
5 I5
& 18
7 21 70 56 |45Y¥e 21
8 z4 80 64 4 40 B2 z4
] 27 a0 72 | 5aYe| 45 36 eT
10 30 100 g0 | 65 50 40 30
1] 33 | 110 88 | 71/2| 55 44 33
12 356 | 120 0e | 78 80 a8 36
13 39 | 130 104 | B4al¥E| €5 52 39
14 42 | 140 ne |81 70 56 ag
15 45 | 150 1zo | 97Ye| 75 60 a5
8 48 | 160 128 |lo4 a0 64 48
17 51 170 156 |nole| as 68 51
18 B4 | 180 144 (N7 90 TE 54
19 57 190 152 |1z3'fe| 95 76 67
20 so0 | 200 160 [130 100 a0 &0
zl 63 | 210 168 |126Ye| 106 B4 63
z2 66 | 2z0 176 | 143 1o ee 68
23 69 | 230 184 |1asVe| 115 9z 69
24 T2 | 240 18z |i156 120 as TE
25 75 | 250 zo0 |ezYe| 126 100 75
6 T8 260 go8 |16 130 104 T8
e7 sl | gT0 zie |1T5Ye | 135 108 81

TABLE N2 18
WHERE ROOMS HAVE SURFACES EXPOSED TO
PREVAILING WINDS, ADDITION TO THE TOTAL RADIA-
TI0M FIGURED FOR SUCH ROOMS SHOULD BE MADE
AS IN THE FOLLOWING TABLE:
ADD FOR ROOMS FACING—
MORTH WEST EAST SO0UTH

PREVAILING WIND FROM

MORTH,N.EORNW. — 5% W% 5% O

PREVAILING WIND

FROMWESTORSW. — 107 5% O 5%y

PREVAILING WIND

FROMEASTORSE. — 107 O 15% 5%

PREVAILING WIND

FROM SOUTH = 0 10% 15!
(NOTE: IF ROOM IS EXPOSED TO THE"NDRTE

WEST, AND EAST AND THE PREVAILING WIND 15 FROM
THE NORTH ADD ONLY FOR THE EXTREME CONDITION,

EES ISV)'n).
TABLE N2 |9
FOR ROOMS OVER 12-0" IN HEIGHT FIGURE AS
FOR LESS THAN I2FT. AND ADD AS FOLLOWS -

14FT. 476 35FT 317

16 8- 40 » 34

18 = 12~ 45 38 =

20 - 16 " 50 * 38+

o (i S5 39~

S0 27 60 40+
TABLE N2 20

FOR CONDITIONS AS FOLLOWS ADD TO FIGURED
RADIATION AS INDICATED =

FOR ROOMS HEATED IN DAYTIME ONLY ADD 0%
TO RADIATION AS FIGURED.

FOR ROOMS HEATED INTERMITTENTLY, WITH LONG
JNTERVALS OF NON-HEATING, ADD 30 TO RADIATION
AS FIGURED.

FOR SEMI-DIRECT RADIATION FIGURE AS FOR
DIRECT RADIATION, £ ADD 409fs.

FOR INDIRECT RADIATION FIGURE AS FOR DIRECT
RADIATION & ADD an'z-.

T0 FIND THE AMOUNT OF RADIATION REGQUIRED
FOR HOT WATER HEATING FIGURE AS FOR STEAM &
ADD 80¢o.
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34 TABLE N2 21 . TABLE N22i 35
. CLIMATIC CONDITIONS v CLIMATIC COMDITIONS
COMPILED FROM U.S. WEATHER BUREAU RECORDS | COMPILED FROM U.S WEATHER BUREAU RECORDS
COL.A coL.B.  |con.C.|coLD| COL.E COL.F I coL.A | COL.B coLC |coL.D| COL.E COL.F
&R = ; |l ow - .
i = g a AR 5 -— g : z
: HELE R S HHE LS
g r |8%|88|yzge|2sk '-? z AT
5| 5 |£2|8%|2d 8|8 2| 5 |¥=|2%|3ERE|Gds
W | 2 i ] & [N = ful >
e | ddluazdle g GJz2a zd
28| B |z235|585¢ ] 28| F|ydEz|aksE
ALA 5.7 |- | 83 N TINN. |MNNEAPOLYS | 29.6 =33 | 1 1.5 NwW
559 |-10 86 N MISS. [VICKSBURG 56.0 |- | 1.6 SE
ARIZ. 59.5 | 16 3.9 E MO. |ST.JOSEPR |40.3|-24 9.1 NwW
349 | -2B 6.7 Sw SPRINGFIELD | 43.0 | -29 1.3 SE
ARK. 495 | =15 8.0 E MONT. [BILLINGS 34.7 | =49 w
51.6 [-12 8.9 NwW HAVRE 27.7 |I=5T 8.7 Sw
CALIF. 543 | 29 N MEB.  |LINCOLN 37.0 | -29 10.8 N
58.6 | 28 NE NORTH PLATTE| 34.6 | =35 8.0 A
coL. 39.3 | -28 1.4 5 NEVY. |[TONOPAH 398 |- T 9.9 SE
39.2 |[-16 5.6 SE WINNEMUCCA | 37.9 | 28 9.5 NE -
CONN. 38.0 |-14 8.3 N N.H.  |CONCORD 33.4 | =35 8.0 MW
D.C. 432 |15 1.3 NW N.J.  |ATLANTICCITY | 418 |- 7 10.6 NwW
FLA. 61.9 10 8.2 NE MN.Y. ALBANY 351 | —-24 T.9 S
GA. 5.4 |- 8 1.8 NwW BUFFALO 34T | =14 17.7 W
58.4 8 83 MW NEW YORK 403 |- 6| 133 MW
1DAHO 425 | -13 4.7 E N.M.  |SANTAFE 38.0 [-13 7.3 NE
364 | -20 9.3 SE N.C. [RALEIGH 497 |- 2 7.3 5w
1L, 364 | -23 17T 5w % MINGTON | 53.1 5 8.9 5w
309 | -24 102 NW b MN.D BISMARK 245 | =45 NwW
IND. 40.2 | -25 1.8 5 I DEVIL'S LAKE | 18.9 | —44 1.4 W
441 | -18 8.4 5 I oMo |[CLEVELAND | 369 | =17 14.5 SW
10WA 338 | -32 &1 NwW I coLumBus | 399 | - 20 9.3 SW
32.1 | -35 12.2 Nw OKLA. |OKLAHOMACITY | 480 [ —17 12.0 N
KAN. 388 | ~£5 1.3 N ORE. |BAKER .34.1 | —20 6.0 SE
40.2 | -26 10.4 NW i PORTLAMND 459 |~ 2 6.5 5
KY. 45.2 | -20 0.3 sw y PA. PHILADELPHIA | 41.9 | = 6 1.0 NW
LA 61.5 T 96 N PITTSBURGH | 40.8 | -20 13.7 NW
562 |- 5 1.7 SE R.L PROVIDENCE | 376 |- 9 14.6 NW
ME. 3.1 | -23 12.8 w S.C.  |CHARLESTOM | 56.9 7 11.0 N
556 | =17 10.1 Nw COLUMBIA B37 |- € 8.0 NE
MD. 436 |- 7 1.2 NW s.D. HURON 28.1 | -43 1.5 MW
MASS. 276 | -13 1.7 W RAPID CITY 323 | -34 7.5 W
MICH. 29.1 | -27 1.3 w TENN. [KNOXVILLE 470 |- 16 6.5 Sw
36.4 | -24 131 SwW MEMPHIS 508 |- 9 9.6 NwW
276 | -27 1.4 NW TEX. |EL PASO 530 |~ 2| 10.5 NW
MINN. 25.] | ~41 1.1 SwW FORT WORTH | 54.7 |- & 11.0¢ NW
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TABLE MN22| 5 37

CLIMATIC CONDITIONS F
COMPILED FROM US. WEATHER BUREAU RECORDS TEMPERATURE CHART
coL.A| coL.s |coc|coLp| coLE | COLF
.-
L 3 wia -«
z > g z
-
! = BE RE % s é*
= | B |gy|9E |3zt g8d |
o s L [E T Lal52
§c (32 8325 Epts §
S ZzE5E|ca 2l 5
TEX  [SANANTOMIO |60.7| 4 8.2 N o
aH [MooeMA | 381 |24 | 8.9 | W 3
ISALT LAKECITY | 40.0 | -20 4.9 SE 8
VT BURLINGTON | 283 |-27 | 12.9 s §
VA NORFOLK 4.1 | 2 8.0 N :
LYMCHBURG | 45.2 |- 7 5.2 NWwW a
RICHMOND 474 |- 3 7.4 =
'WASH. |SEATTLE 453 | 3 9.1 SE E
SPOKANE 37.5 | -30 Ssw
W.VA. |ELKINS 38.3 |-21 4.8 W
PARKERSBURG | 41.9 | -27 6.6 s
WiS. [GREENBAY | 28.6 |-36 12.8 SwW
LACROSSE | 31.2 |-43 5.6 NW
MILWAUKEE | 33.0 | -25 1n.7 w w:
WY0  [SHERIDAN 31.0 |-45 5.3 NW +
LANDER 28.9 |-36 3.0 NE

EFFECT OF WIND VELOCITY. t

THE VELOCITY AND DIRECTION OF WIND
HAS A BEARING ON THE AMOUNT OF
RADIATION TO BE INSTALLED. FACTORS
FOR EXPOSURES ARE BASED ON ZERO
WEATHER WITH AN AVERAGE WIND VELO-
CITY OF 10 TO IS MILES PER HOUR.

DROP IN TEMPERATURE PER MILE .
WIND VELOCITY IS EQUAL TO APPROXIMATELY
\Y2 DEGREES.

£D MSIDE TERP.

=10" TO DESIR

AVERAGE OUTSIDE TEMPERATURES
AS USED BY ENGINEERS IN FIGURING

s
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ENCLOSURES FOR RADIATORS.

39

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

Fics 142 Is AN EXCEPTION AND WHEN M-
STALLED WITH DEFLECTORS AS SHOWN WILL BE
As EFFICIENT As THouGH PLACED IN THE OPEN.
FOR RADIATORS INSTALLED AS SHowN IN Fi6'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#f
IF SET AS SHowN IN F1G.3 Aop 15% - 12§
PLACE IM RECESS - —— ——— —————— == === Y3

(B)FIGURED DIRECT RADIATION = go¥
IF SET AS SHOWN IN FIG.7 ApD 30% = 27§
PLACE IN ENCLOSURE- ————— ——————— TEA

In FiGURING BOILER CAPACITY Do NoT UsSE
AMOUNT OF RapiAaTiON PLACED IM EMCLOSURES,
Use THE AMOUNT OF DIRECT RADIATION FIGURED:
LiKE IN EXAMPLE A4B, Use 80+90=T0 Sq.FT.
RADIATION BOILER TAX.

WALL RADIATOR WIDTH X LEHGTH
" OF RaADIATOR
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ENCLOSURES For RADIATORS.

A

FiG.8
Aop 10%

ALLOW 2Y2" 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"To BE THE FULL AREA OF THE OPENING
OF THE RECESS.

F16.6
App 35%

A



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 boiler
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.

|
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41

PIPE SIZING DATA

END OF RISER FARTHEST RADIATOR

MEASURED
LENGTH OF RISER

MEASURED LENGTH
OF MAIN OR RISER

BOILER FIG.A

LERaT N
RISERS EQUALS

MEASURED LENGTH OF MAINS OR RISERS EQUALS
TOTAL DISTANCE FROM BOILER 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 covered piping.

Pipes must grade at least:—
Supply Mains ............ccoou.,.. 1" in 20°-0"

Wet Return Mains in 20'-0"
Dry Return Mains in 16-0"
Horizontal Branches in ‘40

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 he water type, taxsed or bushed
at the top for %" No. 7 Hoffman Adjustable Mod-
ulating Valve, and at the bottom 14" 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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Horf'MAN“ControlledHcal”

SIZING PIPES FOR HOFFMAN "CONTROLLED HEAT "FOR

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 aver 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, ete.

As the heating contractor iz 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 456 to B2.

In designing HOFFMAN CONTROLLED
HEAT the end of a supply main, where dripped
into wet return, should be vented through %lin.
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. direet C. I. radia-
tion or its equivalent.

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

SMALL BUILDINGS OF NOT OVER % STORIES 4 REQUIRING
NOT OVER B50 S5Q.FT. OF DIRECT RADIATION.

SUPPLY MAINS -TABLE Nezz
UP TO 130 SQ.FT. USE 1'/2" SUPPLY MAIN.
2" " "

3| " m (T "
30l " BEO o« w o 2ipE . "
DRY RETURN MAINS-TABLE Ne 23
UP T0 130 5Q.FT. USE i;pnv RETURN MAIN.
1Yg « " "

131 550 « «
WET RETURN MAINS-TABLE Ne 24
UP T0 650 SQ.FT: USE I-1Y/4" WET RETURN MAINS.
SUPPLY RISERS—-TABLE N2 25
UPTO 40 SQFT. USE |"SUPPLY RISER,
4l 75 v« w |Yg* "
T6 =150 » » W jifp" “

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

RETURN RISERS-TABLE Ne 26

UP T0 300 5Q.FT: USE 3/A"RETURH RI 3
301 556 » » o " “ SFRS

RADIATOR CONNECTIONS-TABLE N2 27

HORIZONTAL BRANCHES NOT OVER 5-0"LONG FROM
r\ffmlpAL INLET PIPE T0 SUPPLY RISER OR SUPPLY

UP T0 24 SQUARE F 5
25 " 70 Q uﬁR E.ET U?E |Il .
d v 150 " "

" Ifa"
USE PIPES ONE SIZE LARGER FOR B
e L%‘G‘ A RANCHES OVER
USE 34'VERTICAL INLET PIPE TO *7 HOF FMAN MOD. VALVE.
HORIZONTAL BRANCHES FROM YERTICAL RETURN PIIEE
U TR R T e
FF -
Tu;m LINE VALVE. il A: s
ADIATORS T0 BE WATER TYPE, TAPPED OR BUSHED AT
THE TOP FOR /4", *7 HOFFMAN ADJUSTABLE MODULAT
ING VALVE, £ AT THE BOTTOM /2" ECCENTRIC TURNED
Do;f;g;f?;g El%; MAN RETURN LINE VALVE.
N CONNECTION CAN BE
FSAME OR OPPOSITE ENDS, AS DESIRED- A




TYPICAL INSTALLATION SHOWING APPLICATION OF TABLES22 T0270N PAGE 43
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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 =q. ft. of direct radiation
asg follows:

At and near end of main 280 sq.
40 feet from “ “ “ 650
130 " i i " “w 520 " " L

w“ “ “ow “© 860 © = W

80
Near the boiler 200 “ “ =

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:

ft. radiation
“ “w

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 “ “ 83" 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 * “ 47" 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 he 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.






