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Sics 8. Design Ponel Arec

Follow the procedure for slab-on-grade coustruction, Step 9.
Step 10. Total Panel Output

Follow the procedum for sh.b—on grfa.da tﬁznstmction, gbdep 10,
or apportioned down-

ward and edgevnse hea'. flow (q‘g‘
Step 11. Fluid Circuit

Follow the procedure for slab-on-grade construction, Step I1.
Step 12. Boiler Size

Follow the procedurs for slab-on-grade construction, Step 12.

Installation Details and Accessories

The design of the two-pipe, direct return forced circulation
systemwhiehisusedinapanelhmﬁngaystemisdescribed
generally in Chapter 28, Hot Water Heating S; . In

normal inflration loads the ired reduckion in air tem-
perature is small ‘and, ly, a ional room
thermostat may be used

In panel beating sy ! d night t. will

produce mmahsfa.ceory results with heavy panels such ss
concrete ﬂoon: These panels cannot reepond to e:ther qmck
or d heating d d within the
short time required, thhbheresultthntﬂmerewﬂlbeuvery
slow reduction of space temperature st pight and a cor-
respondingly slow pickup in the morning. Parels of light
weight eonstruchon such as plaster or metal ceilings and
walls, may in d d with sufficient
rapxdlty to ob('.a.ln mod.emhe.ly satisfactory results from
d night t. , very little fuel saving
mbeexpecmdevenwmhu:ehghtpane!sunlemthelowemd
temperatme is maintained for long periods. If reduced non-

addition to the usual valves, a balancing vnlve should be
installed in the supply or return connection of each panel in

are employed, some means of
provndmg a higher-than-normal rate of heat input for rapid
warm-up is y, or a long p period should be

order to permit the heat output of the panel to be balanced
with other panels in the same zone. .
Whﬂeallplpmgshnu.ldbe’ igned to minimize

of air or water, few panel heat.mg systems can be installed
to be completely free of air traps. For that reason, panel
heating systems cannot usually be filled by flooding nor
drained by gravity alone. The system can be filled and the
air removed if the system is flushed with a sufficient flow of
water. To empty the system a flow of compressed gas is used
to assist gravity drainage of the water. Provisions for both
flushing and blowing should be included in the piping. De-
vices for the collection and venting of the gases that will
appear during operation should also be provided.

Controls

Automatic controls for panel heating dnﬂ'er somewhat
from those described for convective heating because of the
thermal inertia characteristics of the panel heating surface

-and the increase in the mean radiant temperature within
the space under increasing loads for panel heating. However,
raany of the control principles for hot water heating systems
deseribed in Chapter 28 will also apply to panel heating. (See
also Chapter 43.)

Panels such as concrete slabs have large heat storage
capacity and continue to emit heat long after the room
thermostat has shut oﬂ‘ ﬂxe supply of heatmg di In

provided, as explained in Chapter 28.
Wam Air Panels

The first three steps in the design of warm air panels are
the same as those outlined for warm water panels and the

mmﬂommmmwwmbeused The balance of the
design can be determined from the data in the Chapter on

Forced Warm Air Systems and Manusl 7-A of the National-

Warm Air Heating and Air Conditioning Association.
Electric Panels .

Electric panel heating systems ean be designed by using
part of the procedure for warm water panels as a guide. See
also Chapter 17, Electric Heating.

Step 1. Heat Loss
Follow the procedure for warm water panels, Step 1.
Step 2. Required Panel Output
Follow the procedure for warm water panels, Step 2.
Step 8. Panel Surface Temperature
Follow the procedure for warm water pancl.s Step 3.
Siep 4. Panel Heat Loss
Determine the heat loss from the panel, Auxmg the panel sur-

ddition, there is a time lag b thermostat
demand and heat delivery to the space due to the large part
of the heat which must first be stored in the thermally heavy
radiant surface. This inertia will cause uncomfortable varia-
tions in space ditions unless is for detecting load
changes as early as possible are provided. -
In general, the termperature of the heating medium supplied
to t.he panel surface should be varied in accordance with
ture but p i must be taken to
d of ively hot water which
!mght damage the panels in the event of control failure. A
manual boiler bypass or obher means of reducing the water

may be too rapid drying -

out of new panels (see sectlon Embedded Piping for Ceiling
Panels, in this chapter).

Due to the increase in M:RT (mean radiant temperature)
within a panel-heated space which necessarily takes piace as
the heating load increases, the air temperature under such
conditions, theoretically, should be lowered in the order of 1
or 2 degrees to maintain comfort. In ordinary structures with

ace ture found L in Step 3 and the iacwm in ¢ hapter 9,
Heat T C of Building M:
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