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::. vTaBLE. 4. EFFECT OF PAINTING 32-IN. ThRER COLUMN, SiX-SECTION- 
Cast-Iron Radiator1

Radiator
No, Finish Area

So Ft

Coefficient 
or Heat Trans. 

Btu ^

Relative 
Heating Value 

. Per Cent

i Bare iron, foundry finish................ 27 . 1.77 v 100.5
2 One coat of aluminum bronze______ 27 ~1.60 90.8
3 Gray paint dipped.... .......................... 27 . 1.78 101.1
4 One coat dull black Pecora paint.... 27 1.76 100.0

■Comparative Tests of Radiator Finishes, by W. H. Severns (A.S.H.V.E. Transactions, Vol. 33. 1927).

The Code for Testing Radiators also accepts 215 F and 70 F, respec­
tively, as standard steam and room temperatures. On the basis of these 
temperatures, the heat emission for any other than standard conditions 
(//x) is equal to:

*«-*’hr^oT <2>
where

Hs = the heat emission under.standard conditions.

Correcting Output for Other Than Standard Conditions

If the radiator is to be used under any other than standard conditions 
of room and steam temperature, this fact should be given consideration. 
This may be done by applying formula 2 to the standard heat output of 
the radiator or more conveniently by multiplying its standard heat 
emissiontby the proper factor taken from Table 3. In estimating the size 
of radiator required for a room under other than standard conditions 
divide the estimated heat .loss from the room by the. factor for the pre­
vailing conditions as given in Tabled, and choose a radiator which will 
supply this corrected heat loss whenoperating under standard conditions. 
Thus, if a room is to be heated to 60 F with steam at 200 F and the heat 
loss at this room temperature is 7200 Btu per hour, divide 7200 by 0.955 
(the conversion factor for these conditions), and pick a radiator which 

7200
will give q or 7539 Btu per hour when supplied with 215 F steam in 

room having a temperature of 70 F.
For hot water, the same procedure may be followed using the mean 

temperature of the water in the radiator for selecting the proper con-

Table 5. Volumes (Internal) for Various Radiators*

Kind or Radiator
Average . Volume 
per Square Foot 

or Surface, (Pints)
Kind of Radiator

Average Volume 
per Square Foot 

of Surface, (Pints)

Cast-Iron column................ 1.5 Pipe, 1-in. dia­
meter, steel or 
wrought iron.

Cast-Iron flue........................
i

1.75 Pressed metal. i
Cast-Iron wall sections___ 1.65 ■ ■■

*Mechanical Equipment of Buildings, by Harding and Willard, Vol, I. second edition. 1929.

100

' Chapter 6—'Radiators

version factor. For example, if the mean temperature of the waiter is 
170 F and the air temperature is 70 F, the conversion factor will be 
0.617. If the heat emission at 215 F and 70 F is 240 Btu per square foot, 
the emission at 170 F and 70 F will be 0.617 x 240 or 148 Btu per hour,

and or 162 sq ft of heating surface will be required for every 100
0.617

sq ft required for the standard conditions of 215 F and 70 F.

Effect of Paint

Painting a radiator changes the emissivity constant of the radiating 
surface, but has practically no effect upon the heat lost by convection. 
It is, therefore, a surface effect and it makes no appreciable difference 
what paints are placed on the radiator as a priming coat; the results are 
always dependent upon the last coat of paint. In radiators having a

Time elapsing after Steam is turned into Radiator (in Minutes}

Fig. 2. Chart Showing the Steam Demand Rate for Heating-Up a Cast-Iron 
Radiator with Free Air Venting and Ample Steam Supply

large proportion of radiating surface such as pipe coils or wall coils, the 
effect of painting will be more marked than in tubular radiators having 
a comparatively small radiating surface in proportion to the amount of 
convecting surface. Most finely ground pigments have about the same 
radiation constant as black cast-iron. Therefore paints having finely 
ground pigments will usually have little effect. Bright metals have a 
much lower radiation constant and therefore, bronze metallic paints will
reduce the direct radiation emission from a radiator.

The effects of painting a six-section 32-in. three-column radiator as 
found in recent tests are given in Table 4.

The results of tests (Fig. I)4, conducted at the University of Illinois, 
with two types of radiators, lead to the following conclusions:

1. The heating effect of a radiator cannot be judged solely on the amount pf steam 
condensed within the radiator.

♦ The Effect of Two Types of Cast-Iron Steam Radiators in Room Heating, by Prof. A. C. Willard and 
M. K. Fahnestock, Heating, Piping and Air Conditioning, March, 1930.
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