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IF YOU COULD BUY ONE OR M ORE OF THESE BONDS, WHICH WOULD

Insulation Handbook: Part 3

Which Thickness Pays Best?
► How l hick, should  heat insulation 
be? The thicker the insulation, the more 
heat saved. But how do you figure how 
much is enough?

It’s important to think straight on 
this matter before plunging into a lot 
of practical details, so this brief article 
will concentrate on the reasoning. After 
the logic is clear, the practical applica­
tion will be easy.

As an investment, heat insulation 
differs from security investment in sev­
eral respects. First, when you apply a 
reasonable thickness of insulation to a 
heated surface you often get a yearly 
return of more than 100% on your 
money—and with all the safety of 
Government bonds.

Yet few of us will become millionaires 
by this kind of investment because the 
amount we can invest is always limited 
by the area of the existing bare heated 
surfaces in our plants.

Nor can we get rich by building up 
the insulation thickness indefinitely. 
Heat and dollar loss from the bare 
surface puts an absolute ceiling on the 
possible savings by any conceivable 
thickness of insulation. The first inch 
or two plugs most of this hare-surface 
loss. All subsequent inches can do is 
to save part of what would escape from 
the tinder layers alone.

This line of thought leads directly 
to the standard method of finding the 
so-called “economic thickness” — the 
thickness that is the wisest investment. 
Strange to say, this is not the same as 
the thickness that yields the highest 
percentage return on the total dollars 
invested. In fact the thinnest available 
commercial thickness generally yields

Editor Phil S w a in  te lls  w h y  the th innest in su la tio n  generally  

p a y s  out the fastest, y e t is ra re ly  the best investm ent. Future 

chap ters w ill  te ll m ore ab o u t h eat an d  d o lla r  savings— 

also , h o w  to se lect an d  a p p ly  the v a rio u s  in su la tin g  m aterials

iht- highest percentage return, yet is 
rarely the best investment.

Like Buying Bonds. To clear up this 
puzzle let’s think through a parallel 
case in an imaginary investment market. 
Suppose some very good friend should 
olfer to sell you the unusual bonds pic­
tured at the top of this page. He will 
let you buy any you wish for $100 each, 
but only one of each.

Let's assume, in this imaginary case, 
that the safety of both interest and 
principal is beyond question.

Naturally you reach first for bond A. 
In this deal you make no mistake. You 
will get $24 per year for your $Mf), and 
that’s 24%.

Nor do you hesitate about buying 
bond B, which is good for 12% per 
year, on your second $100.

Unless you are hard pressed for cash, 
you will probably find bond C, paying 
6%, also worth while. We shall assume 
that you are not interested in getting 
3% on bond D. So, for $300 you buy a 

of 24 -j- 12 -f- 6 =  $42

Now certainly every move you have 
made lias shown, sound business judg­
ment. Yet when you added bond B to 
bond A you cut your percentage return

on your total investment from 24% to 
18%. Adding C reduced it to 14%.

Highest Return, Wisest Buy. So here 
you have a strange situation where an 
18% return is more “profitable” than 
a 24% return, and a 14% return more 
profitable than an 18% return.

What you have done is to assume a 
series of small limited investments ar­
ranged in decreasing order of attractive­
ness. You start at the head of the list 
and work down, taking each in turn 
until you reach one that ceases to at­
tract. Then you stop. You have made 
the wisest total use of your money, yet 
you are surely getting a smaller per­
centage return on your investment than 
if you had stopped.with the most favor­
able investment item offered.

Figuring Economic Thickness. Now', 
this imaginary bond-buying setup ex­
actly parallels what an.engineer, skilled 
in heat-insulation economics, does when 
he selects the “economic thickness” of 
insulation for a given set of conditions.

He considers the various thicknesses 
commercially available and figijtjgs ^,r 
each the total yearly heat loss in dollar*- 
11 is first (and best I investment is •1"' 
first thin layer applied to the bare sur­
face. Next he figures how much more
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SELECT?

next thickness costs and how much 
it will save. If this additional 

is an adequate return on the 
investment, lie decides to go 

far.
he treats the next possible step 

same way—and so on until he 
the point where the game is no 
worth the candle, the point 

any further increase in thickness 
yield a reasonable return. That 

proper stopping point, tin* eco- 
thickness.

Up Sheets. Now let’s work 
out for an idealized ease where the 

is available in flat sheets 1 in. 
and costing $1.00 each. Assume 

these can be stacked up on a level 
surface without any installation

also, that heat losses (in 
are as indicated in Table I for 

area covered by the sheets.
the first layer is truly a wonder- 

investment, paying 150% yearly, 
the first layer on. however, there 

no further opportunity for such a

TH AT’ S HOW YOU D EC ID E T H E TH IC K N ES S  
OF H EAT IN S U LA TIO N

A .Yields 24% A  This is good.

A r B.................................... Yields 18% ◄ This is better.

A +  B i C Yields 14 ^  ◄ This is still better.

A +  B +  C +  D Yields 11 %  ◄ Not so good.

killing, but the 22% return on a second 
layer is still attractive. Usually the own­
er will also be interested in the 9% re­
turn on the third layer, but probably 
not in the 5% on the fourth.

Here, then, the economic thickness 
(the best all-around investment) is the 
.'5-in.

Yet, as shown in column 5 of Table 
T. the percent return on the total invest­
ment is 150% for 1-in., 86% for 2-in. 
and 60% for 3-in. Here, as with the 
bonds, the minimum investment is not 
the best investment, although it yields 
the highest percentage return.

Practical Example. Turning from this 
simplified case to an actual situation, 
we note several differences. First, the 
greater thickness considered may not 
be obtained by adding layers, but by 
substituting thicker layers. Yet the 
same logic holds here. We merely con­
sider the difference in cost and the 
difference in yearly saving for each step 
in thickness.

Again, in our simple illustration, we 
neglected the cost of application. We

also assumed that each layer cost the 
same as every other. Obviously the 
applied cost of 2-in.-thick insulation 
will be less than double that for 1-dn.

Table II gets down to a practical case. 
Columns 2 and 3 show, respectively, 
actual contract prices for a complete 
job (insulation of a heater) and actual 
yearly heat losses in dollars. Note that 
the half-inch increment from 2% in', to 
3 in. pays 13% while that front 3 to 3Y> 
pays 9%, indicating that either 3-in. or 
3%-in. total thickness would he reason­
able.

Most plants would not consider the 
5% return for the next increment worth 
while, so would stop with 31 ó-in. thick­
ness. In any given case the choice will 
depend on the ease of getting invest­
ment money, other possible uses for the 
available cash, the stability of the busi­
ness, and other local factors.

Later chapters of this handbook will 
show how to figure losses for various 
thicknesses and how to determine the 
economic thickness of heat insulation 
for specific conditions. -  -

EFFECT OF STACKING UP LAYERS 1 INCH THICK

Wo.
o f

T o ta l %  r e t u r n I n v e s t ­ Y e a r ly
s a v in g s .

%  r e ­ T o ta l T o ta l C o s t  o f Y e a r ly sa p -
T o ta l T o ta l o n  to ta l m e n t  in t u r n ,

la s t
T h ic k - __ c o s t  i n ­ y e a r ly i n c r e m e n t in g  f ro m

* y o r s
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sa v in g ,  $
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0.14 1.86 46 1.00 0.05 5 4 539 23 55 3 5

II: BID ANALYSIS FOR INSULATING HEATER
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SELECT?

the next thickness costs and how much 
it will save. If this additional 

saving is an adequate return on the

f - additional investment, he decides to go 
that far.

Then he treats the next possible step 
in the same way--and so on until he 
reaches the point where the game is no 
longer worth the candle, the point 
where any further increase in thickness 
doesn’t yield a reasonable return. That 

: is the proper slopping point, the eco­
nomic thickness.

Stacking Up Sheets. Now let’s work 
this out for an idealized ea.-e where the 
insulation is available in flat sheets 1 in. 
thick and costing 81.00 each. Assume 
that these can be stacked iqi on a level 
heated surface without any installation 
cost.

Assume, also, that beat losses (in 
dollars) are as indicated in Table 1 for 
the area covered by the sheets.

Here the first layer is truly a wonder­
ful investment, paying 130% yearly. 
With the first layer on. however, there 
is no further opportunity for such a

TH AT’ S HOW YOU D EC ID E T H E  TH IC KN ESS 
OF H EA T IN S U LA TIO N

A Yields 24 %  ◄ ‘’This is good.

A +  B .................................... Yields 18 ^  ◄ This is better.

A + B +  C Yields 14 %  < This is still better.

A +  B +  C + D Yields 1 1 %  ◄ Not so good.

killing, but the 22% return on a seco^tk 
layer is still attractive. Usually the <®vri?; 
er will also be interested in the 9%We- 
lurn on the third layer, but probably 
not in the 5% on the fourth.

Here, then, the economic thickness 
(the best all-around investment) is the 
.'5-in.

Yet. as shown in column 5 of Table 
I. the percent return on the total invest­
ment is 130% for 1-in., 86% for 2-in. 
and 60' r for 3-in. Here, as with the 
bonds, the minimum investment is not 
llie bc-t investment, although it yields 
the highe-t percentage return.

Practical Example. Turning from this 
simplified ease to an actual situation, 
we note several differences. First, the 
greater thickness considered may not 
be obtained by adding layers, but by 
substituting thicker layers. Yet the 
same logic holds here. We merely con­
sider the difference in cost and the 
difference in yearly saving for each step 
in thickness.

Vgain. in our simple illustration, we 
neglected the cost of application. We

also assumed that each layer cost the 
(Bgjne as every other. Obviously the 
applied cost of 2-in.-thick insulation 
will be less than double that for 1-dn.

Table II gets down to a practical case. 
Columns 2 and 3 show, respectively, 
actual contract prices for a complete 
job (insulation of a heater) and actual 
yearly heat losses in dollars. Note that 
the half-inch increment from 2% in', to 
3 in. pays 13% while that from 3 to 3% 
pays 9%, indicating that either 3-in. or 
3%-in. total thickness would be reason­
able.

Most plants would not consider the 
3% return for the next increment worth 
while, so would stop with S^-j-in. thick­
ness. In any given case the choice will 
depend on the ease of getting invest­
ment money, other possible uses for the 
available cash, the stability of the busi­
ness, and other local factors.

Later chapters of this handbook will 
show bow- to figure losses for various 
thicknesses and bow to determine the 
economic thickness of heat insulation 
for specific conditions.

i

EFFECT OF STACKING UP LAYERS 1 INCH THICK
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W hat’s wrong with this picture?
This m an  is insu lating  these exposed w ater tubes 
the hard  way. H e’s covering each tube  separately , 
instead of insu lating  the group as a single un it. W hen 
boiler tubes, or an y  o ther group of ho t lines, operate 
at the sam e tem pera tu res and  are as close together 
as these, it takes less tim e and  less m ateria l to  insu­
late them  as one unit. T his m ethod  is shown in 
the sm all illu stra tion  below. I t  also cuts dow n the 
area of exposed insu lation  surface, thus reducing 
the am ount of hea t lost b y  radiation .

H alf sections of pipe covering are 
used on the  outside lines, then  all lines 
are boxed in together w ith  insu lating  
block. Of course, if the  lines are spaced 
too far apart, or if they  m ust be re a d ­
ily, accessible for m aintenance, each 
line should be insu la ted  separately .

Sometimes whether to insulate pip­
ing singly or as a unit may be a pretty

close decision. A t o ther tim es, the  answ er m ay  be 
obvious. B u t there is alw ays one best w ay of doing 
this job, ju st as there is for every o ther phase of 
heat insulation  work.

In  cases like this, A rm strong engineers are 
tra ined  to  recom m end the  least expensive and  m ost 
efficient m ethods. T he com plete contracting  service 
they  represent also supplies you w ith  to p -q u a lity  
insulation m ateria ls  an d  sundries, applied  by 

skilled A rm strong insta lla tion  crews.
If you consult an  A rm strong en­

gineer the  next tim e you p lan  a 
hea t insu lation  job, his advice m ay 
save you  tim e and  m oney. H is serv­
ices are  alw ays available w ithou t ob­
ligation. C all the A rm strong office 
nearest you or w rite to  A rm ­
strong C ork C om pany, 7005 
M aple Ave., L ancaster, Pa.

• f. . , \Y  VI > [ , i p r  H : 1 t >'t.* U%.TC ■4 -
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In most businesses, operating costs are still on the rise. 
But there’s one man who can do something about it—he’s 
the man whose job is to get maximum heat and power from 
fuel dollars. He knows you get maximum efficiency from 
Eagle-Picher Industrial Insulations because they’re made 
of durable, chemically and physically stable mineral wool, 
noted for its low conductivity. They give long years of 
service and are easy to maintain and replace.

There’s an Eagle-Picher insulation that can help re­
duce your operating expenses!

TFT

Let these Eagle-Picher products also 
save you money. . .  power . . .  time

Insulating Felts 
Supertem p Block • B lankets  
Loose W ool • Pipe Covering  
Stalastic • Insulseal • Insulstic 
Sw etchek • Finishing Cem ents 
Insulating Cem ents

f / ei i e - p e c: r-r r  r  r & ß
General Offices: Cincinnati (1), Ohio

Insulation products of efficient mineral wool—for a full range 
of high and low temperatures. Technical data on request.
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