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.:Notes ror TaBLE 6. A
® The inside-outside t ture difference is 70— (—10) or 80 F except where otherwise noted.
* b Volume of infiltration, ¢fh = (no. air changes) x (foor or ceiling area) x (ceiling beight).
.- ® From Equation.ba. . LT

- thro i " pera ifference. Thi heated attic is not ventilated during
wint:rgh m?:t.hs. hl;mn‘:{i:h eperat w:nis “'“re‘dl‘ﬁfrommE-‘ io lei&o be WQ’fhwbgs t:l;g ;z:ezx{gest;:~
is— 3 pera is 70-F.- temperature differénce is then 70—30.2 or-39. X.

For :g:" B alated e mmn?é.; ture o lo‘l_r Th°4.6 Fand perature difference 70—4.6 = 63.4 deg.
"~ Tempernturs in garagé assumed to be 35 F. o P

1 Coefficient for wall adjoining garage calculated on basis of metal lath and plaster op both sides of studs

(U = 039). .o . o . ]
£ One half of value from Table 4, Chapter 10,_ for storm \ or wea .
‘b Exposed on two sides, th ipped . wind offset by fire-place. Use 1}4.

{ Window op one side weatherstripped but double-doors are bard to close tightly. . Hence, eonservnﬁvn'
value of 144, PR - [ T Ce e
1 Ansuming kitchen vent, door to vestibule usually open, allow full table vn.lue of l}.i. .
k One-half value in Table 4, Chapter 10, increased to 13§ by nearby ouf.n.de door in _vmtxbnla. -
1 Full value in Table 4, Chapter 10, to allow for frequent opening of outside door.
. ® Two sides exposed, large doors but large volume. Use value 134 as given in Table ¢, Chaptu 10: -
P Two small unweath ipped wind inp d location, but fireplace, indicate 1 change:-
P Heat losses from these rooms into garage are heat gains for garage. . ..
Q Neglect heat loss to basement, as Yosses from boiler, piping, ete., will probably keep basement near,
¢ above, 70 F. . - - . : )
! mUlpm:;;s hall ceilifig figured with downstaira. Heat should ‘'be provided downstairs for bot.h .
® Linear feet of expoeed edge. : -

’TA:m.n 7. SumMary.oF HEAT Losses oF UNINSULATED RESIDENCE’ (Btu Per Hour)

GLASS AND InFrL-

Roou or Srace WaLLs Agmg, Froon Doon. -| maarion ToraLs

r 5330 . i vee - | - 1440 T | 2isD 115,860
'ﬁmm% 3490 ?ség N 1440 1470 11,060
Bedroom C 2560 3540 . e 970 1260 8,330
B D 2650 3020 ° 960 720 9 38'%
Bath 1 670 1510 500 3.310
B 3. 1640 960 .310 m 400 i
l‘)iiv‘nmingmﬁ ) 7% . e 3100 3080 9.500°
Kitchen 2850 OO 950 . 2300 8,100
Lavette 3000 f 100 - 550 g%
Entrance Hall 870 2390 640 . 1600 - 5,50
Garage - ~1030* —1270®. | 1060 -37110 |- 1910 4,380
-Recreation 840 JURCRR A+ SO U - 280 | 5020

i 000 |- 17,410 24,620 | 100,500
Design Totals 83,850 21,720 3, 17, B4k 1

1720 . 2,000 17,410 12,310 )

g&i’:ggesd‘ ot ”égﬂ e 3.3 i9.7 is.0 100.0

P s : ® ins of 960
g 3110 Btuh minus-wall heat gains of 1280,700 and 1160 Btuh. ° Heat gains
and g!?“B‘t];%' lo?Bg:ed on 3 computed infiltration, d Based on operating tatpls. . ) _

TaBLE 8. Smhum ov Heat Losses oi{ INSULATED ResipeNce (Btu Per Hour)

d Theveeil.:ﬁjl;’;u loases are calculated by estimating the ntﬁ; temperature and then calculating the loss

- coefficients U are parentheses):

' " CEILIN GLASS AND Inrn-
-Roou or Bpace - - Wauls | gn Rogr' - Froo® - | "' Poor l TRATION ‘ Tl'o-nu_t
E 24 e 440 -y 2180 ®,560
E ﬁ o | mgg w0 - |- w0 810
E c 1190 " 1260 e | gm0 20| 4650
B D 1230 | 1080 690 720 250 :'mr"
B, 1 310 540 .. 500 1.9%0
B 2 760 250 20 R 400 80
mD.nn"ﬂ s o 8100 3080 7,910
mugfnmm 1539 950 200 ;,8478
Tavette ligg . a5 . 11 ) -] . 8:500‘
g:::::w —4700 |- -910® 1080 3710 1910 |- 5.%
Recreation : 840 570 720 2890 5.
esign 17,410 24620 | 67,040
mem'rm‘s . 1010 7160 ¥ | 17 12,310 55,630
9 il e 2% Rt 1.3 0.1 100.0

s Wall heat loss of 980 Btuh minus wall heat gains of 590, 320 and 540 Btuh. P Heat gains 690 and 220 Btuh.
¢Based on % computed infiltration. 9 Based on operating totals.

Heating Load

buildings may ‘either be continibusly heated or have more time allowed
for heating up during the few minimum temperature days, no- allowaiice’

usually is made, except in the size of boilers or furnaces. “For, churches,
auditoriums and other intermittently heated buildings, additional capacity
should be provided. e L . e .
G RESIDENCE HEAT LOSS PROBLEMS  *
" "Ezample 6: Calculate the heat loss of the residence shown in Fig. 3 located in the

vicinity of Chicago. From Table 1, design outdoor conditions are —10 F and 12 mph -

wind velocity. Inside temperature from Table 2 is assumed to be 70 F. "The atticis
unheated. Assume ground temperature to be 50 F (see Fig. 3, Chapter 34) under

* basement and garage floors and 32 F adjoining basement-walls. -Estimate irifiltration
losses by the air change method.-"No wall, ceiling or roof insulation is_to -be con-- -

sidered in this problem, but all first and second floor windows, except in the garage,
are to have storm sash. The building is constructed as follows (heat. transmission
Walls: Brick veneer, building paper, wood sheathing, studding, metal lath and
Ela,ster (0.28). Walls of dormer over garage, same except wood siding in place of
rick -veneer (0.26). . e R e . o
Attic Walls: Brick veneer, building paper; wood sheathing on studding- (0.42).
* Basement Walls: 10 in. concrete (0.10). - - . c -
Roof: Asphalt shingles on wood sheathing on rafters (0.53).
Ceiling (Second floor): Metal lath and plaster (0.69). o
Windows: Double-hung .wood windows -averaging 70 percent -glass (0.45; from
Chapter 9, Table 19, Section D, the U value for wood windows with.storm sash is
0.53 x application factor; by interpolation this factor is 0.85). Steel casement sash
in garage and basement (1.13; from Chapter 9, Table 19, U is 1.13 for all glass and the
application. factor is 1.00). French doors in dining room 50 percent glass, no storm
doors (0.85; from Chapter-9, Table’19, U is 1.13 for all glass; by interpolation the
application factor is 0.75). . B : o :

Floor (Bedroom D): Maple ﬁnish‘ﬂ:ogr'.ing on':yelli.)w‘ pine éub-ﬂobrink; metal lath
. and plaster ceiling below (0.25). . L ' o S
Floor (Basement and Garage): 4 in. stone concrete on.3 in. cinder concrete (0.10). -

Solution: The calculations for this problem are given in Table 6, and a summary
of the results in Table 7. The values in column F of Table 6 were obtained by multi-
plying together the figures in columns C, D, and E. The heat losses are calculated
to the nearest 10 Btu." See reference notes for Table 6 for further explanation of data.

Attention is called to the summary of heat losses (Table 7) for the uninsulated resi-
dence. As storm windows are used in this instance the glass and door transmission
heat losses of 19.8 percent are relatively small. The infiltration losses of 14.0 per-
cent are also comparatively small because the storm windows are equivalent to
weatherstripping. In this problem, the wall, ceiling and floor transmission losses
comprise 66.2 percent of the total. .

Ezample7: Calculate the heat loss of residence shown in Fig. 3 based on the same
conditions as in Ezample 6 but having construction improved or insulated to obtain
coefficients as follows: -

Walls, 0.13; Walls of Dormer over Garage, 0.12; Attic Walls, 0.28; Walls Adjoiﬁing
Garage, 0.18; Basement Walls (Recreation Room), 0.10.

Roof, 0.53.

Cetling (Second Floor), 0.15.

'Wi'ndows (Same as in Ezample 6).

Floor (Bedroom D), 0.18.

Solution: The procedure for calculating the heat losses is similar to that for

Ezample 6. A summary of the results is given in Table 8.
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