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t f that 1. The ired 1 i Table 1. ... Thermal Resistance of Plaster and Metal Ceiling Panels f
put from t panel. required panel output-is given in £ H i
the following table. g ]"/ i R.(nm , 'o)D(am-um rd Hoat Flow (ra) i
S > F deg) (hr) (sq f1) per Biu
AvAILABLE PANEL ARka  Requizep PanEL OuTtrur, ¢ g o K = Spocing & - !
Sq Ft Btu/(hr) (sq ft) H - T - pocing in. Heat Flow Ratio, qu/qu )
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Room A 132 2q ft 1= oY 2 4 o3 - 1 i ° 0.2 0. os 1.0 i
% / Loz - 3
H P //// j \j/ 1" —+— PrasvER PaNELS® STANDARD GYPSUM PLAsTER, THREE CoaTs 4% 0.30 0.34 0.38 0.42 0.48 0.50 [
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Room B 127 sq ft = 17 § - —— ~ i
> 20 40 ) 80 00 20 140 .0
- PAMEL SURFACE TEMP. MINUS AIR TEMP. ABOVE PANEL tp- by, F OEG i
Room C 306 aq fi 308~ 81 fig. 18 . ... Upward Heat Flow from Plaster Ceiling Panel
- The values of g, for Rooms A, B, and C as determined from
Step 8. Panel Surface Temperature Fig. 18 are as follows:
From Fig. 15 find the pane} surface temperature needed to 3¢ in. (aom.) non-F be ; f . 6 0.45 | 0.51 57 75
jeld th ired + output H ~ . . -ferrous u_x or 3¢ in. (nf)mA) errous pipe R R Q. 0.63 0.69 0.
ﬁ;ﬁemzm‘;"&:ﬁ e oo ;i‘“&,';,";‘,’:{,{’,‘;'j Roow U ol et above metal lath tied at 8-inch intervals with good tube em- 9 075 0.8 | 0.95 | 1.05 | 1.15 | 1.25
This use of Fig. 15 for Room A is illustrated in Fig. 15A. i tu/(hr)(sq ft) bedment, or 3 in. (nom.) nonferrous tube below metal or | 12 15 | 120 | 143 | 1sr | 1m | 1ss
gypsum lath.
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- 8tep 5. Dounward Panel Resistance . ) R
[N N . . pipe or tube installed so that excellent beat conduction to 3 0.07 0.07 0.7 0.07 0.0 0.07
Assume wntauvedplpe or tube spacings for the panel con- i ace is obtained.
struction {0 be used from those listed 1n Table 1, choosing ceiling surface is obtained.
the closer spacings when higher ou&Buts are required. Also - -
in Table I find the resistance of each panel (ry), using heat * Apy ceiling panel alao scis as & flour panel to tho extent of ita upward heat fiow. If the upward best flow is high and the epace abave is occupied, cbeck floor sur-
flow ratios calculated from the flow rates determined in Steps face for posaible foot di (a0a Referenca 7). Also check effoct on beating requirements of the spacs above. It is Dot zood practice to bave the major
2 and 4, interpolating as required. portion of the upper room’s beating requirements supplied by the upward heat flow of & ceiling panel below.
Fig. 15A .. .. Determingtion of Panel Surface b i indet water (mae) 140 P.
A i inlet water 9 F.
Temperoture for Room A from Fig. 15 Room SeaciNg HEaT FLow RaTi0 RESISTANCE (rs) Gme) .
- (Inches) . e o 3 )
The values of ¢, determined for Rooms A, B, and C are as 15‘(::;“2 ?t‘)l’i;'w‘sm Rooms A.B, and C ss determined from Fig. Sk; & D;:wana:.fldOu:eM 1 (ge) for d
f : R rom Fig. 15, the panel output (ga) for design mean
ollows A 4% 125 = 0.2 0.35 1 R/%nm A lay = 131 F, Room B fny = 110.5 F, Room C fe = water temperature ({w), room air temperature (&), and pane)
Room A ¢, = 114 F . 47.7 . 19 . resigtance {rq). Fig. 15C shows how Fig. 15 is used to find ¢
RoomBt, = 22 F . for Room B in this step.
Room C o, = 97 F B o 6 0.3 0.90 : Step 7. Design Mean Wa.lcr Temperature
N B7 - . ! S:lect a sifngle desxﬁ‘p hmp.m water 'wmpenturi [P f{:r g‘:
R each group of rooms which is to comprise a sone, choosing the -
Step 4. Upward Heat Flow highest mean water temperature (tws) of the group subject to 3 g
‘SD'le_{;ennine ‘:gehupwa.rd beat ﬁg ‘fil;om m!e)ranel gzing Fig. c 9 5 = 0.19 0.85 the following: % 0 a;
. The upw eat flow must termined in order to ob- 28.1 . . pL i ) - o
tain the downward panel resistance and to select the proper 8 If o + 2 is equal o or less than faws (see No
size of boiler. The use of Fig. 18 is illustrated for Room A in menclature and Table 1, this mean water temperature (fe) «$
Fig. 18A. Note that the U values shown on Fig. 18 are those Step 6. Mean Water Temperature i:ee;:in":cgeg;ngle design mean water temperature (few). Pro- <y
- For the required panel output (gs) found in Step Z, the panel G~ 4). 3
3 l(r:)is!.ﬁ.:ﬁéu) found in Sbepp5, ugd the ro;)rfn air Ig«_zm;i%mtux:c b. If tee + i greater than fmay , g0 back to Step §
4 , find the mean water temperature (tww) from Fig. 15. This and select & panel construction which has a lower panel re- Fig. 15C Determination of Design Panel
- use of Fig. 15 is illustrated in Fig. 15B. sistance (rs). This can be accomplished by either or both of 9 P -7
H the following: Output for Room B from Fig. 15 . \
? 1. Reducing the tube spacing, s 'I‘h«é mnean wsber“l:lnfeuture (fww) found for Room(A i)n “ [
. . e was used as the design mean water temperature (limo).
“1: zg.1 411 P 2. Decreasing the upward heat flow (g.) by providing ad- Thep panel output for RoompA] which was determined in Step 2 E
oF EW ¥ ditional insulation above the panel. is thlere{om t ; didgn p%nel 5’%""‘ (gz f,md,?om' }]‘)emﬁ !
2o i i i i panel outputs for Rooms B an can ound from Fig. v
we g3 apbly eicheror Dotk of the feowimgy e 1o Il 800 MER  Golng the dosign mean water temperaiure (tem). a
— ¥ t
Fig. 18A .. .. Determination of Upward Heat * L L 1. Reduce the heat loss of the room, DrsieN Pansi Outrur (g2) :
Flow for Room A from Fig. 18 «g 12 4 N Roou Btu per (br) (sq ft) i
S 2. Provide supplementary heating. pe
far the entire structure of which the panel is 2 part and sre A In E: i~ t,=15F = 140 F. A 47.7 |
(Remmoratore, i aoet o SEar vessen 3o o Dt 10 s v e Then since ten = T Fy e 4 3§ (s - 03 = 1B F and i B s :
rature, &) and for reason g, ~ t). U values _— " i H
mayﬁ obtained from Chapter 9, Hgac Transmission Coeffi- Fig. 158 . ... . Determination of Mean Water Efw‘}hafm;nujr}‘i.}m Fean be used s the design mean c 80
cienta of Building Maberiafs). Temperature for Room A from Fig. 15 4
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