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Radiant Heating (Heating and Venlilating, March, 1941, p. 35).°

Radiant Heating and Cooling, by F. E. Giesecke (Healing, Piping and Air Condi-
tioning, June, July, August, September and October, 1940).

Calculations for Radiant Heating, by T. Napier Adlam (Heating and Ventilating,
October, 1931).

Radiant Heating and ‘Cooling, Part I, by C. O. Mackay, L. T. Wright, Jr., R.E.
Clark, and N. R. Gay (Cornell Universily Engineering Experiment Station, Bulletin

No. 32, 1943).
Design Method for Panel Heating Systems Using Copper Tubing, by R. G. Vander-

.weil (A.S.H.V.E. JourNaL SkcTioN, Heating, Piping and Air Condilioning, Nov.

1947, p. 123).
Air Temperature Gradients in a Panel Heated Room, by. J. M. Ayres and B. W.

Le\(r;y (A.S.H.V.E. TransacTiONS, Vol. 54, 1948, p. 131). :
raphical Solution of Radiant Panel Areas, by W. P. Chapman and R. E. Fischer
(Heating and Ventilating, Jan. 1948, p. 88).

Embedding Coils in Radiant Heating Panels, by D. L. Mills and L. J. LaTart
(Heating and Ventilating, Dec. 1947, p. 75).

Radiant Heat with Copper Tubing, by D. L. Milis and'L. J. LaTart (Heating and

Ventilating, Nov. 1947, p. 95).
Panel Heat with Copper Tubing—Experiment in Practice, by D. L. Mills and L. J.

_LaTart (Heating and Ventilating, Oct. 1947, p. 65).

Experimental Studies on Panel Heating Tube Spacing, by B. F. Raber and F. W.

Hutchinson (A.S.H.V.E. TRANSACTIONS, Vol. 53, 1947, p. 369).
(American Artisan, Oct. 1946,

Pgasnel Heating—A Basic Discussion, by S. Konzo
p. 68).
Solar House Heated by a Warm Air Floor Panel, by John E. Peterson (Amertcan

Artisan, Dec. 1946, p. 83). .
Design Data for a Warm Air Floor Panel, by Axel B. Algren (American Arlisan

Jan. 1947, p. 141).

The Mechanism of Heat Transfer, Panel Cooling, Heat Storage, by Charles S.
Leopold (Refrigerating Engineering, J uly 1947, p. 33

Radiant Heating—Simplified Design and Installation (Copper and Brass Research
Assoctation, 1949). - )

ResearcH Report No. 1387—Laboratory Studies on Heat Flow Within a Con-
crete Panel, by C. M. Humphrefrs, H. B. Nottage, C. V. Franks, R. G. Huebscher,
L. F. Schutrum and D. W. Locklin (A.S.H.V.E. TransacTIONS, Vol. 56, p. 175).

Researcr RepoRT No. 1388—Heat Flow Analysis in Panel Heating or Cooling
Sections, by L. E. Hulbert, H. B. Nottage and C. V. Franks (A.S.H.V.E. Trans-
ACTIONS, Vol. 56, 1950,§. 189).

Electric Analogger Studies on Panels with Imbedded Tubes, by Carl F. Kayan
(A8 H.V.E. Transacrions, Vol. 56, 1950, p. 205).

Books
Hot Water Heating, Radiant Heating and Radtant Cooling, by F. E. Giesecke (Tech-
nieal Book Co., P. O. Box 62, Austin, Tex. 1947).
Panel Heating and Cooling Analys?s, by B. F. Raber and F. W. Hutchinson (John
Wiley and Sons, New York, 1945). -
YRclz.(diant )Heating, by T. Napier Adlam (Industrial Press, 148 Lafayette St., Ne¥
ork 1947).
Radiant Heating, by R. W. Shoemaker, 1948 (McGraw-Hill Book Co., New York)-
Chapter V (pages 103-115) of Healing und Air Conditioning, by J. R. Allen, J. H.
Walker, and J. W. James (McGraw-Hill Book Co., New York—Sixth Edition, 1946)-
Chapter 12 (pages 363-392) of Heating, Ventilating and Air Conditioning F uﬂ“&
mentals, by W. H. Severns and J. R. Fellows (J ohn Wiley and Sons, New York, Secon
Edition, 1949). .

_ CHAPTER 25
~UNIT HEATERS AND UNIT VENTILATORS

Definitions; Unit Heaters: Classificati icati
: ( cation, Application, Ratings i
Templg:g:;s, 8&;;2;;{,)' Plﬁmg,. Mamtem;nce, Boiler dapaaéittr;'isbx{;:c%’gggia?gz?e
5 y Requirements, Application )
Location, Exhaust Flu’es; \%’%ndow \fen%ﬁlz&?::n’ Control,

ESCRIPTIONS of heatin o S o

Ptoel g, cooling, ventilating, humidif; _
I )bty ng i e e S chpics.” i i s
coolers are discussed in Chapz’eern;;tors' Unit air conditioners and unit

Definitions

The generally accepted meanin it i
f | aning of the word unit in the terms unit
2& mli%ﬁl}l'ag?r:il :?gn gznt Lllumlidiﬁers, is dtlhat of a factory-ma,dcla] e:!‘::
cas . ional elements indicated by its S
units can be shipped compl i A h iy Beid mock
| plete or in sections, so that the only field
necessary is the assembling of the sections, providi oports, oad
connecting the unit to sources of heat (or fus me o Pt o
if x'}f;fessary, to vent pipes for combuétionuza?s,eg?wer and water supply and,
funct?o Ifl:eg;nwglmﬁ hegter denotes an assembly of elements, the principal
fan o of 1 c hls eating. The essential elements of a unit heater are a
S or, a heating element, a housing, and outlet vanes or diffusers
ome types are shown in Figs. 1 to 4. ’ '

Th - -
whic :i:e{;nvgggl ::ent;l:éog o(ciﬁﬁtee: an a.ls)sexglbly, th«a principal function of
t may socvn fo preand coc pace by the introduction of outdoor air.
iy circulate ft,he air within the space, or i
éssex:‘;)ig,ll :l:fr‘xi:r?trss’ofg Iulii{ acchlnlghsh b(}th in varying gropbrtriol:ll:.r Oqll‘llgg
unit ventilator are fans and motor, heati
pers, and outle_t grilles or diffusers, all encased in a mﬁiﬁg clement,

UNIT HEATER!
Classification S

The various ¢ i i
all us types of unit heaters which are at present avai -
.;/' b; ;ltasmﬁe}l :ccordmg to one of the three foﬁ)owin; Ii‘é:llllgg;? oan et
heai; ype of heater. Under this classification ther
eit n'ri;gt elements to be considered: (a) the steam or hoez zlftef-hg;etbzgfstl?;
ype, and {c) the direct fired type which may be gas, oil, or coal fired.

2. B i i
o Y type of fan. Under this classification there are two types of fans

be considered : (a) th
: e propeller type' and (b) the cenirs, i

Y rl;lay be arranged for horizontal or vertical deliverr;fg?(;liﬁ.ym. Hither
oo B it Uy i clsistion e s v
an draws gjr th : (@) the draw-1 roygh type, in which the
air [;'h.TOUgh the L‘;‘;%Ll;.and (b) the blow-through type, in which the fan blows

n - .
Dt heaters are available in any combination of the three preceding gen-
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