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separate system of distribution piping is generally not re-
quired.

The heating capacity of fioned tube varies over a wide
range depending on tube size, fin size and thickness, spacing
of fins, and the materials used. A major portion of ‘the heat
transierred 40 the roum Lo be Lealed is by convection,

The heating capacity of finned-tube heat-distributing
units is determined by test. The Insmute of Boiler and
Radiator Manufacturers has developed a testing and rating
code for finned-tube type of mdmuon

Heat loss calculations for finned-tube heating systems are
the same as those used for other types of radiation. Ratings
are expressed in Btuh per linear foot or square feet Equiva-
lent Direct Radiation per linear foot for steam, and Btuh
per linear foot for water. -

RATINGS OF HEAT-DISTRIBUTING UNITS

Radiators

A standard method of testing radiators was adopted by
the ASHAE in 1927 This Code was withdrawn but the
method is still used in industry. It provides for a standard
test room, the temperature of which is to be maintained a¢
70F, measured in the center of the room at an elevat.mn of
5 ft above the floor. The steam temperature in the radi

Table 6.... Factors to Convert I=B=R Finned-Tube
Steam Ratings to Hot Water Ratings at
Temperatures Indicated

1960 Guide

Average Averoge
Podiztcr Fostor Rodiator Faclor
Temperature Temperature
150 0.45 200 0.86
155 0.49 205 0.91
160 0.53 210 0.95
165 0.57 215 1.00
170 0.61 220 1.05
175 0.65 225 1.09
180 0.69 230 1.14
185 0.73 235 1.20
190 0.78 240 1.25
195 0.82
Baseboard

The generally accepted method of testing and rating base-
boardsiscovemdinthel: B = R Testing and Rating Code

is to be 215 F, which corresponds to 15.6 psia. The wexght of
condensate per hour, under these standard conditions, mul-
tiplied by the difference in the enthalpy of the steam enter-
ing the radiator and that of the condensate leaving the
radiator, gives the radiator output in Btu per hour (Btuh).

If the rating in square feet Equivalent Direct Radiation
is desired, divide this output by 240 (which by definition is
the Btuh equivalent of 1 sq ft EDR). Correction of output
from non-standard test conditions to output at 70 F room
and 215 F steam may be made by multiplying the output
under test by the ratio

(Standard temperature difference, steam —~ air)!4
(Test temperature difference, steam — air)i+

Convectors

The generally accepted method of testing and rating both
ferrous and non-ferrous convectors, is given in Commercial
Standard C5140-47, Testing and Rating Convectors® which
h'as been developed cooperatively by the Convector Manu-

the I of Boiler and Radiator
Manuf; ers, other bers of the trade, and the Na-
tional Burean of Standards. This Commercial Standard con-
tains details covering construction and instrumentation of
the test booth or room and procedures for determining both
steam and water ratings.

Steam ratings are expressed in square feet EDR and Btu
per hour (Btuh). Water ratings are expressed in Btuh at
specified water temperature drops and average water tem-
peratures.

Under the provisions of Commercial Standard CS140-47
the rating of a top outlet convector is established at a value
not in excess of the test capacity (which is the heat ex-
tracted fmm the steam or water in the convector under

dard test conditions). For tors with other types of
or cabinets a p that varies up to a maxi-

mum of 15 pereent dependmg on the height and type of
enclosure or cabinet is added for heating effect.* * The addi-
tions made for heating effect must be shown in the manu-
facturer’s literature.

for B board Radiation* This Code contains details cover-
ing constmchon and instrumentation of the test booth or
room, procedures for determining steam ratings, and licens-
ing provisions for the obtaining of approval of these ratings.
Baseboard ratings include an allowance for heating effect
of 15 percent, added to the test eapacity. The addition made
for heating effect must be shown in the manufacturer’s
literature.
Steam ratings are expressed in Btuh per linear foot or
square feet EDR per linear foot. Water ratings are exp:
in Btuh per linear foot, at specified water flow rates a.nd
average wafer temperatures.

Finned-Tube

The genemlly a.ccep(ed method of testing and rating
finned-tube units is covered in the I = B = R Testing and
Rating Code for Finned-Tube (Commercial) Radiation?
This Code contains details covering construction and instru-
mentation of the test booth or room, procedures for deter-
mining steam and water ratings, and licensing provisions for
the obtaining of these. ratings. Steam ratings are expressed
in Btuh per linear foot or square feet EDR per linear foot.
Water ratings are determined from steam ratings and are ex-
pressed in Btuh per linear foot at specified water flow rates
and average water temperatures.

The rating of a finned-tube unit in an enclosure having
a top outlet is established at a value not in excess of the
test capacity (which is the heat extracted from the steam
or water in the unit under standard test conditions). For
finned-tube with other types of enclosures or covers a per-
centage is added for heating effect which varies up to a
maximum of 15 percent depending on the height and type
of enclosure or cover. The additions made for heating effect
must be shown in the manufacturer’s literature.

Corrections for Non-Standard Conditions

The heat output of a radiat. baseboard or
finned-tube heat-distributing unit is an exponentml function
of the temperature difference between the air in-the room
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Table 7 .b ... Correction Factors for Direct Cast-iron
Radiators and Convectors®
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Table 8.... Correction Factors for Finned-Tube and
Baseboard Radiation*

: Factors for Di Rodiato Stoam Prassure " Foctars for Fianed-Tube
S'(T;'.',.CTJ“ Heoting for Direct Caxt-Iroa Raciators (Approx.) | Heating
- ; Te F F

Gage | Abs | diece Room Temperatore F Gage | Abs | Stecn o Intet Alr Temperature

Vca:; th per w.':' VacwmLlb per| Water <1 ool 55| 50
in. Ho | Sq g0 | 75| 70 6s|aolss 50 in. Hg [ Sq in. so| 75| 70} s

2.4 37| 150 |2.80] 2.50] 2.20] 1.95) 1.81] 1.67) 1.54

23| 47 1o 138 %‘33 b e e R 203 | ¢.7] 180 |2.34 2:14] 1.94 1.75 1.62| 1.50} 1.37
17.7{ 60l 1o |1esl 173 1.62] 152} 1.44| 11350 1028 177.7| 6ol 170 |20l Lsel (70| 1.56| 1.46] 1.30] 1.26
16| 750 180 |1.62f 1.52] 1.44] 1:35] 128 1.21] 1115 }3-3 ;g i% }g i:ig }352 14 L3 H; 118

o | 931 190 |1.44| 1.35 1°28] 1.21) 1.15] 1.10] 1005 . X .53 1.45) 1.36 1.28] 1.20| 1.12[ 1.
lg.g 1.5 | 200 | 1.28 1.21f 1.15( 1.10} 1.05] 1.00| 0.9 6.5 11.5] 200 |[1.38) 1.31} 1.24] 1.16| 1.09] 1.02{ 0.95
b per
B | e 90| 0.85
1.00{ 0.95] 0.90] 0.
.61 215 |1.10] 1.05 1.00| 0.96; 0.92f 0.88 0.85 1 [15.6( 215 ]1.171 1.12} 1.06
(1} ge 230 | 0.96[ 0.92 0.88] 0.85| 0.81] 0.78( 0.76 6 |21 20 ‘l,.gg g.g 8'3 g% ggg g.tﬁ 8@
15 |30 250 | 0.81) 6.78 0.76; 0.73| 0.70} 0.68] 0.66 15 |30 250 0.8 0.85) 0.821 0.78) 0.75 0.74 0.7
27 |42 270 | 0.70| 0.68 0.66{ 0.64] 0.62{ 0.80] 0.58 27 |42 210 g.zg 83 g.'ég g.g 8'54 9.c2 .29
52 |67 300 | 0.58| 0.57| 0.55 0.53] 0.52{ 0.51| 0.49 52 |67 300 B € . .56( 0.54| 0.52] 0.
Steam Pr‘;s Heating Fociors for Conveck Steam ’n:" Hting Foctors for Basboard
;_A-ﬂv-; r"’:-; Inlet Air Temperature F
Al oop- Infet Air Temperature F Goge | Abs | Steam or

Gage | Abs |Steam or Voo |yt ] oo @

‘::?: ls;f Water 10| 751 70| &5 | 60 ] 55 | 50 In. Hg | Sq in. 8o | 75| 70| 65| 60| 55| 50
24| 57| 150 |5.14 2.8 2,57 238 2.0 1.8 1ea 24| 371 150 |2.80 2.61) 2.3 2.0 2.00 L% 1 e
203 | 47| 160 |2.57 235 2.5 1.08| 1.8a] 170 1780 X3} &TH 100 2.3 2200 208 180 1ial 104 13s
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6.5 ] 11.5| 200 |1.201.32) 1.2a) 1,17} 1.11) 1.0} 1.00 6.5 1.5} 200 |1.38) 1.29) 1

b per

g - Sqin
1 {156 215 |17 111 1.08] 1.00] 0.05] 0.91] 0.7 Lojlse| 215 | 116 100 1 00 100 0 00 OO oy
6 |27 1 20 | 100 0.0 0.91 067} 0.83 0.79) 0.76 & {3 | 20 | 086l 0.3 09| 0.7 073 0:70| 0.6
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determine : - : . ) * To determing i \der conditions other than the basio
*To the sise of 8 radiator or s coavectar for a given space, multiply .,ut?u;m _"Ah.mdmmnlfegp::ﬂt\mdﬁ{ﬂpd&amlﬁmln&

o o ol e e D e e e o e mtme,  Demturmat 8 F. divida the heating capacity al tho basis ating coaditions by
An alternate is to divide the beat loss in Btn boar by 240 and

mdunbmwcb!nmm?mﬁomhm and select radiator " Comeati ‘ rom 0

o oonvector " ' quare foot Ftng. - ing medium temperntures rrection factors to con-

i under condi o
T“m&m’"ﬂ""-’“’“mﬁ'ﬁ' WHST, vert outputs at standard rating to output

tamperature at [
,dmth\h.hn at the
m:mnul?\:ﬂt:m;mmm M
and the heating medium in the roomheat.mg unit, or, ex-
préessed as an equation

H = c(t, — W [tY
where

H = heat output, Btu per hour (Btuh).

¢ = a constant determined by test from Equation 1.

{, = average temperature of heating medium, Fahrenheit.
For hot water the arithmetical average of the entering
and leaving water cempemtum i used.

& = room air Fahrenheit. Air
60 in. above the floor is gererally used for ndutom
while the entering air temperature is used for all other

., types of heating units.

at other conditions are given in Tables 6 7,and 8

Endlosure, Paint, Humidity Effect

The general effect of an enclosure placed about a direct
radiator is to restrict the air flow, and diminish the prepor-
tion of output due to radiation. Enclosures of proper design Ve
may, however, improve the heat distribution within the
room as compared to the heat distribution obtained with an
unenclosed radiator.”*

For a radiator or cast-iron baseboard the finish coat of
paint. affects the heat output. Oil paints of any color will
give about the same results as uppainted black or rusty
surfaces, but an aluminum or a bronze paint will reduce
the heat emitted by radiation. The net effect may be a re-

duction of 10 percent or more in the total heat output of
the diat 81,1

n'= an .exponent which equals 1.3 for cast-i di
1.4 for baseboard radiation, and 1.5 for convectors.
For finned-tube units 1 varies with both air and heat-

Some commercial enclosures and shields for use on direct
radiators are equipped with water pans for the purpose of




