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PANEL HEATING

Panel Heating has come well to the front during the past
few years, The Hoffman Hot "ater Controlled Heat Series 90 is
well adapted for use on such systems, In fact 1t 1s now heing
used for contrelling many such Iinstallations, and with a marked
degree of success,

You are, of course, familiar with the Hoffman Hot Water
Controlled Heat Seriles 90, but nevertheless 1t may not be amiss
to go through the various parts in a general way, before dis-
cussing thelr application to vanel heating,

The system consists of flve major parts, namely--
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The Hoffman Temperature Controller, of which there are
four hasic models, C-93, C~98, C-97 and C~99,
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The Hoffman Circulating Pipe, which bypasses the boller,

WS
[}

The Hoffman Control Valve, of which there are two types,
The heat motor operated valve (D-2) 1s used on smaller
systems, that 1s up to and inecluding 2", For sizes of
2-1/2" and larger, a motor operated valve is used.
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The Hoffman Union with Orifice 1s & calibrated orifice,
and balances the circuits through the boller and the
Hoffman circulating pine, It 1is so sized that two
times as much water flows through the boller as flows
through the circulating pivne, when the control valve 1s
wide open, The slze of the orifice devends only on the
resistance of flow through the control valve, and silnce
every control valve has a definite orifice to go with
i1t, it need not be specified separately.

The Hoffman Circulator comes in all sizes from 1" to 3"
inclusive, Excent for special cases, they are furnilshed
in the same size as the control valve, On systems larger
than 3" a larger pump than the one which we regularly
handle must be used, At times an Economy pump will fit
into the picture, or one of the larger types of B&G cir-
culators, such as the belt driven model, or the Unlversal
Pump,
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SERIES 90 APPLIED TO PANEL HEATING:

All of the standard parts are used when the Series 90 is
applied to panel heating.

Temperature Controller: The brailns of the Series 90 system
is of course the Temperature Controller. It is the function of
the Hoffman Temperature Controller to sunply water to the heating
system at the temperature demanded by the outdoor temperature exist-
ing at the moment, TIn order, however, to set i1t properly so that
it may perform this function in a sat{sfactory manner, 1t 1is neces-
sary that the designer of the panel heating system teil us what
water temperature he desires at several outdoor temperatures, As
a rule, the water temperature of panel heating systems 1s expressed
as a mean temperature - that 1is the average between the supply and
return, We must, therefore also know for what temperature drop
(difference between supply and return) the system was designed when
onerating at the lowest outdoor temperature (deslgn temperature}.
The following is the informatlion necessary:-

1l - Room alr temmerature,
2 -~ Design temperature (lowest outdoor).
3 - Mean water temperature at design temperature,
4 - Mean water tsmperature at outdoor temperature of +40OF
or some other definite but relatively high temperature,
5 ~ Maximum temperature drop for which the system was designed,

From this information the controller can be set at the factory
and we can guarantee that it will supplv the correct water tempera-
ture for any outdoor temperature, provided of course the informa-
tion transmitted to us was correct.

Sometimes a designer will calculate a system hased on a pub-
lished empirical formula and cannot give the information in the
abhove shape, In that case, the following information 1s necessary
so we can make a falrly accurate calculation of the water tempera-
ture for different outdoor temperatures:

1 - Describe the nanel., Does the system conslst of a floor,
a celling or a wall tvype panel? 1In case it is a combilna-
tion of several, descrihe each panel separately.

2 ~ Size and svacing of the plpe in each panel,

3 - The calculated output of each panel in Btu per sq.ft.
per hour.

4 - The design temperature (lowest outdoor temperature),

5 ~ The room air temmerature to be maintained,
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Maximum temperature dron hetween supply and return,
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In addition to the information necessary to set the Hoffman
Temperature Controller, we must also have the mechanical speci-
fications for this instrument, There are four hasic models of
the controller, namely-- C-93, C-98, C-97 and C-99,

The C-63 and C-98 are used when the system employs a heat
motor operated valve, and this should never be used on installa-
tions over 2", The two controllers differ from each other 1nas-
much as the C-93 1s hullt to handle 115V a,c,, whereas the C=98
1s bullt to handle 220V a.c,

The C-97 and C-99 are agaln similar but are designed to
functlon with a motor orerated valve, and thils 1s used on all
installatlons of 2-1/2" and larger, They differ from each other
only inasmuch as the C-97 is hullt for 115V a.c., and the C-99
1s for 220V a.c.

There are six varlations of each of these four bhasle models,
These varlatlons conslst cnly In difference of construetlon and
length of the canillary tublng leading from the controller to the
water bulb and the outdoor bulh, There are six such varlations
as shown on the attached tahle, viz,,

Both caplllaries vlain, 29 ft, each.
Both canillaries plain, 50 ft. each,

Both capillaries plain, one leading to the outdoor bulb
50 feet in length and the one leading to the water
bulb 25 feet in length,

The other three varlations use these same lengths, but the
canlllaries are surrounded by a protecting armor,

Some engineers and archltects specify that the caplllary
tubing must be protected, It 1s not good practice to remove
the bellows, caplllary and the bulb assgembly from the control
box and vull it throush a condult, therefore we suggest that
where a protection 1s specified, that one of our models having

armored caplllary be used,

You will note from the table*that the "model narts 1list"
designates which of these varicus caplllary assemhlles Is to be
used in the controller., Our standard assemblles are C-93-A2
C-98-B2, C-97-C2 and C-99-D2. 1In other words, the plain canillary,
25 ft. iong, to each bulb 1s our standard equipment and should be

speclified whenever possihle,

When you order a 115V controller for a smaller slze (not
over 2") and desire to have a perfectly standard instrument with 25
ft, plain capillary to each hulb, please specify a Model C=93=A2,
If your customer deslres to have, for example, an instrument
equinped with 50 ft. of armored capillary to the outdoor bulb,

* gee page 6,
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and 25 ft. armored capillary to the water bulb for a 1-1/2" valve,
tthcontroller to operate on 220V a.c,, then specify a Model
C-98-B9,

Control Valve: In addition to specifying the model of the
temperature controller, you must of course specify the size of
the Control Valve, The size of the valve is usually specified
by the designer of the heating system, and is the same size as
his return piping into the boiler., The union and orifice need
not be specified, since it is included with the Control Valve,

Circulator: Ordinarily the size of the circulator is also
the same as the return niping, and therefore the same size as
the valve, 1In Panel Heating, however, the resistance of all the
piping inecluding that of the vanel colls may be so high that this
same size circulator will not be large enough. In addition to
that, a vanel heating system is frequently designed for only =a
10° temperature drop hetween supply and return, This, in itself,
means that the circulator must handle twice the amouné of water
28 in an ordinary radiator system designed for the usual 20°
drop. You should point this out to your customer, and have him
tell you how much water he is going to pump and against what re-
sistance, To aid you in the selection of the proper circulator
size, I am attaching a chart showing the capacity of our various
size circulators,
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On this chart, the resistance of our control valve has al-
ready been subtracted, and that, therefore, need cause you no
worries, 7You will note that on the chart, part of the lines are

’ Gallons par minute
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solid, and part of them are dotted. The solid curves show the
usual range in an ordinary radiator system for which each size
circulator is used., In a Panel Heating System, however, you
may use the dotted portion of the various curves, For example -
for delivering 70 gpm a 2-1/2" circulator would usually be used
in an ordinary radiator system, and this size would deliver this
quantity of water agalinst pracéically a 5 ft. head. Substitut-
ing, however, a 3" circulator we find from the chart that this
size circulator delivers 70 gpm against practically a 10 ft.
head, If your customer cannot give you information regarding
the quantity of water and the resistance against which it must
be pumped, you can calculate it from the data given on Chapter
15 of the ASH&VE Guide 1945, It is of course necessary that
you have a piping layout of the jJob and know the temperature
drop between supply and return, and the total Btu output of the
system under maximum conditions. If you need any help in work-
ing this out, I shall be glad to have you get in touch with me,

I fully realize that this dissertation may not be as clear
as it should be, If there are any points which are not clear to
you, I shall be very glad indeed to have you drop me a line, and
I wlll see if I can help you., Also, if you have any information
on new systems, new uses for our temperature controller, or any-
thing which you think would be of Engineering value, pass it

along.
‘ Ferdinand Jehse.

Director of Engineering.
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_HOFFMAN TEMPERATURE CONTROLLER.
Bagic Models and Their Variations

Rasic| Model| Voltage Caplllary Switch Valve and
lodel| Parts Trans-
List former,
0-93 | A-2 115 a.c. | Outside 25 ft, e~ £
Wiater 25 ft, % o
C=93 A-3 115 a.c., | Outside 50 ft, < - 1‘ gg’
Water 50 ft, (= o QS o
C-93 | A-6 115 a.c. | Outside 25 ft.armored| o & S 8
Water 25 ft,armored | g & R
C=93 A=-7 115 a.,c, | Outside KO ft.armored | &E ONHE g
Water 50 ft,armored| o o ral - Neas
C-93 | A~9 115 a.c, | Outside 50 ft.armored | b SR
Water 25 ft.,armored| g & =
c-93 | A-10 | 115 a.c. | Outside 50 ft, AR e Sas
Water 25 f't. CRePP
C =98 B-2 220 a.c, | Outside 25 ft. o~ N v
Water 25 ft, ® s eg
C-98 B-3 220 a,c. | Cutside 50 ft. < qj M
Water 50 f't, = Aw « 0 8
c-98 | B-6 220 a.c. | Outside 25 ft.,armored| %2 L Eh e
Water 25 ft.armored s ONME
c-98 | B-7 220 a.c, | Outside 50 ft.armored £ 5y RE .
Water 50 ft.armored| 49 mEe g o
C-98 | B-9 220 a.c., | Outside 50 ft.armored| & to PSP
Water 25 ft.armored| 55 SES' M-
c-98 B-10 220 a.c. | Outside 50 ft. T W SRS 2
Water 25 f't,
C-97 c-2 115 a.c. | Outside 25 ft. 5
Water 25 ft, T M
c-97 | C=3 115 a.c. | Outside 50 ft. < nEg g
Water 50 ft. -
C-97 | C=6 115 a,c, | Outside 25 ft.,armored E Ot o=
Water 25 ft.armored| 5 BTN
c-97 | C=7 115 a.c, | Outside 50 ft.,armored| 2 & e o
Water 50 ft.,armored o O
c-97 | C-9 115 a.c. | Cutside 50 ft.armored| o I G =
Water 25 ft.armored| X=X o g R
c-97 | C-10 115 a,c, | Outside 50 ft. s QO
Water 25 ft. Fe @
@
C- D=2 220 a.c. | Outside 25 ft. o~ N e
79 Water 25 ft. e R~
C-99 | D-3 | 220 a.c.| Outside 50 ft. Lol g
Water 50 ft. O& O d
C-99 | D-6 220 a,c, | Outside 25 ft.armored . S o
Water 25 ft.,armored| % ¢ =9 ng
C=-99 D=7 220 a.c. | Outside 50 ft .armored DC-)-EE E.OS L
Vater 50 ft.armored o e~
C-99 | D=9 200 a.c, | Outside 50 ft.armored| 39 AN
Viater 25 ft.armored éo,g oo 3'}*
- - 2 2.Cs Outeide 50 ft. — O @ OG0y
€-99 | D-10) 220 Yater 25 ft. e e




