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Figure 15-8 Typical capacity and power input curves for a hermetic reciprocating
compressor. (Reprinted by permission from ASHRAE Handbook,

Equipment Volume, 1975.)
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Figure 15-35 Schematic for Problem 15-3.
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78 Chapter 3 Moist Air Properties and Conditioning Processes
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Figure 3-17 Single-line sketch of cooling and dehumidifying system for Example
3-9.
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TABLE 9.6

Roof construction code

(10 AZLUY)

Roof Code Numbers of Layers |
No. Description . {see Table 9-6) ;
I Steel Sheet with 25.4-mm (1-in.) insulation A0, E2, E3, BS, A3, B0
2 25.4-mm (I-in.) wood with 25.4-mm {I-in,) insulation A0, E2, E3, BS, B7, E0
3 101.6-mm (4-in.) Lw. concrete A0, E2, E3, Cl4, E0
4 50.8-mm (2-in.) h.w. concrete with 25.4 (1-in.) insulation A0, E2, E3, BS, C12, E0
5 25.4-mm (1-in.) wood with 50.8-mm (2-in.) insulation A0, E2, E3, B6, B7, EO
6 152.4-mm (6-in.) L.w. concrete ; A0, E2, E3, CI15, E0 §
7 63.5-mm (2.5-in.) wood with 25.4-mm (I-in.) insulation A0, E2, E3, BS, BS, E0 ’
8 203.2-mm (8-in.) L.w. concrete A0, E2, E3, CI6, E0 ‘
9 101.6-mm (4-in.) h.w. concrete with 25.4-mm (1-in.) insulation A0, E2, E3, BS, CS, EO

10 63.5-mm (2.5-in.) wood with 50.8-mm (2-in.) insulation

1 Roof terrace system

12 152.4-mm (6-in.) h.w. concrete with 25 4-mm (1-in.) insulation
13 101.6-mm (4-in,) wood with 25.4-mm (1-in.) insulation

A0, E2, E3, B6, B8, E0
A0, C12, B, B6, E2, E3, C5, E0 .
A0, E2, E3, BS, C13, E0

A0, E2, E3, BS, BY, E0

Source: Reprinted from ASHRAE Handbook— 1985 Fundamentals, with permission of the American Society of Heating, Refrigerat-

ing and Air-Conditioning Engineers, Atlanta, Ga,
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TABLE 9-9

e

Thermal properties and code numbers of layers used in calculating coefficients for roofs and walls

Code Thickness and Thermal Properties”
Description Number L K D SH R Wt
utside surface resistance A0 0,333
a7 Shuceo- (ashestos, cement or Wwood' siding, Al [ER1.% %] 0.4 K16 .20 0.208 9.66
plasterigic)
1 p-nuncidsin ) facebrick (dense concratd) A £.3333 .75 130 022 Q.444 43.3
el siding: {aluminum or other lightweight ¢ladding) A3 0.0050 26.0 480 Q.10 0,000 2.40
side surface resistance
nm (0.5-in.) slag, membrane Ad 0.0417 0.33 55 G40
oy §0.375-in0) fele 00313 11 70 340
i Ab 0.0417 0.24 78 0.26 74 25
¥ facebrick A7 .3333 :177 125 022 0433 416
i Space Resistance B1 a1
insulation B2 (L0833 0.025 2.0 02 332 0.17
Asulation 33 0.1667 G028 2.0 0.3 6.68 V.33
nsutation B4 0.2500 0,025 2.0 4.2 10.03 .50
s -ire Y insaliation n3s 0.0833 $.025 5.7 0.2 3,33 .47
R (-t ) insolation B6 G.1667 R PAS A 3,2 5.68 3.95
B7 13,0833 3067 30 6 £L19 3.08
B& G283 0.067 3 0.6 2.98 7714
BY £.3333 Q.7 370 0.6 4.76 2.3
Bio 0.1667 G067 37.0 0.6 2.39 648
Bl O.2500 Q067 37.9 .6 3.38 9.25
Bi2 2500 0.025% 5.7 0.2 10.00 142
n. ) insulation Bl 0.3333 0.025 5.7 .2 13.33 1.90
n.) insulation Bi4 0.4167 0028 5.7 0.2 16.67 2.38
3} insulation Bi5 £1.5000 G025 57 0,2 203060 285
(081 0.3333 G.33 TG0 4.2 1431 23.3
<2 0.3333 0H.22 380 0.2 .53 12.7
Block <3 .3333 0.47 610 0.2 0.71 20.3
<4 0.3333 .42 120.0 02 .79 40 4)
S 0.3333 100 140.0 0.2 333 46.6
2-mm {8-in.} clay tile <o 0. 6667 .33 70.0 0.2 2.02 46.°7
1 2-mm {80 ) LW, congrete block C7? 0.6667 0.33 38.0 0.2 2.2 25.4
M. Zmm (8-in) how. concrete block fes O.6667 0.6 61.0 02 .11 40,7
Z-mm (B-in)) common brick <o 0.6667 .42 120.0 4.2 1.59 8O0
-m (8-in.) how. concrete 3 0.6667 1.00 140.0 U2 0.667 93.4
Sm (12-in0) howe, concrete 10000 §.00 140.0 0.2 £.08 1400
mm-(2-in.) hiwi gonerete 1.6667 100 1400 i Qo167 23.4
05000 100 144).0 0.2 0.300 70,0
L ConCrete 0.3333 ity 40:0 02 3333 133
. conereve G, 5000 .10 40.0 0.2 3.000 20.4
. congrate . 0.6667 014, $0.¢ 0.2 5:667 267
. conerete block (BHed insulation) <17 0.6667 008 180 0.2 900 2.0
min (8-inl) Low. concrete block tfilled insulation) 18 0.6667 .34 33:0 0.2 198 35.4
S (12-in0) Lw. conceréte 'block (fitked insulation) 19 IANKR) 008 19.4) 4.2 3.5 19.0
Fmm (12-in.) Lw. concrete block (flled jnsulation) «2n 1.0000 0.39 S6.40 0.2 2.59 564
ideswrface re ance EO 685
G-mm (0.75-in.) plaster; 19.0-mm (0.73-in.} gypsum i G.0625 0.42 100 0.2 & 149 625
ar ather similar finishing layer
1y 10,541 slag or stonc 2 G417 0.83 55 .40 0050 2.29
Laun (0.375-in.) felt & membrance K3 0.0313 D51 70 .40 .285 2.9
ling air space ¥ 1.0
austic tile FS 0.0625 0,035 30.0 .20 1.7%6 |.88

fnee Atlanta, Ga.

= ff; Ko Bradhr §t OF D= A0 SEC s Badb OFD R w18 T B WP s {befnt,

e Reprinted from ASHRAE Handbook— 1985 Fundarenials, with permission ofthie Amiericun Socicty of Henting Retrigerating snd AlrCondition:
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Roof Description of Weight Btuh - Solar Time, v
No Construction IbAt? :F1 2 3 4 5 6 7 8.9 10 111213 14 15 16 17 18 19 20 21 2 23 2%
Without Suspended Celling

1 Steel sheet with 1-in. 7 0213 1 -2 =3 -3 =5 =3 619 34 49 61 71 78 79 77 0 59 45 30 18 12 8 S5 3
(or 2-in.) insulation ®) 0.124)

2 1-in. wood with I-in. 8 0170 6 3 0 -1 -3 -3 -2 4 1427 39 52 62 70 7 74 0 6 S1 B 28 W 14 9
insufation '

:

3 4in. Lw. concrete 18 023 9 S-2 0 ~2 -3 -3 1 920 32 M4 5564 0T 66 57T 45 MW 181

4 2in. h.w. concrete with I-in. b} 0206 12 8 5 3 0 -1 -1 3 11 20 30 41 51 59 65 66 66 62 S4 45 36 29 22 {7
(or 2-in.) insulation 0.122)

5 t-in. wood with 2-in. 9 019 3 0 -3 -4 -5 -7 -6 -3 5 1627 39 49 57 63 64 62 57 48 37 % 18 N 7T
insulation

6 &in. Lw. concrete A 015822 17 13 9 6 3 & 1 3 71523 3 43 51 S8 62 64 62 57 S0 42 35 2%

7 2.5-in. wood with 1- 13 013029 24 20 16 13 10 7 6 6 9 13 20 27 34 42 48 53 S5 56 54 49 44 39 34
insulation

8 B-in. L.w. concrete 3l 042635 30 26 2 18 4 11 9 7 7 9 13 19 25 33 39 46 50 53 54 53 49 45 40

9 4-in. h.w. concrete with I-in. 52 020025 22 18 15 12 9 8 8 10 14 20 26 33 40 46 50 53 53 52 48 43 38 34 30
(or 2-in.) insulation (52) (0.120)

10 2.5in. wood with 2-in. 13 009330 26 23 19 16 13 10 9 8 9 13 17 23 29 36 41 46 49 S 50 47 43 39 35
insulation

i Roof terrace system 75 0106 34 31 28 25 22 19 16 14 13 13 15 18 22 26 31 36 40 44 45 46 45 43 4 7

12 -in. h.w. concrete with I-in. [} 0192 31 28 25 22 20 17 15 14 14 16 18 22 26 M 36 40 43 45 45 44 42 40 3 M

- (or 2-in.) insulation I .17 )

13 4-in. wood with 1-in. 17 0006 38 36 33 30 28 25 220 I8 17 16 17 18 21 M 2B 32 % 9 4 4 4 £ 4
(or 2-in.) insulation (18) 0.078) .

Continued

14
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TABLE 9-19
Rate of heat gain from occupants of conditioned spaces®
Total Heat Adult, Total Heat -
Male Ad]usted® Sensible Heat Latont Heat
Degree of Activity Typlcal Application w-m' Btuhr Watts Btu/hr Watts Btu/hr Watts Btuhr
Seated at rest theater, movie 115 400 100 350 60 210 40 140
Seated, very light
work, writing offices, hotels, apts. 140 480 120 420 65 230 55 190
Seated, cating restaurant” 150 520 170 580° .75 255 95 325
Seated, light work :
typing offices, hotels, apts. 185 640 150 510 75 255 75 255
Standing, light work,
or walking slowly retail store, bank 235 800 185 640 90 315 95 325
Light bench work factory 255 880 230 780 100 345 130 435
Walking, 3 mph, light
machine work factory 305 1040 305 1040 100 345 205 695
Bowling* bowling alley 350 1200 280 960 100 345 180 615
Moderate dancing dance hall 400 1360 375 1280 120 405 255 875
Heavy work, heavy
machine work, lifting factory 470 1600 470 1600 165 565 300 1035
Heavy work, athletics gymnasium 585 2000 525 1800 185 635 340 1165
Source: Reprinted from ASHRAE Handbook and Product Directory—1977 Fundamentals, with permission of the American Society of Heating, Refrigerating and Air-
Conditioning Engincers. Atlanta, Ga. B
“Note: Tabulated values are based on 78°F room dry-bulb temperature. For 80°F room dry bulb, the total heat remains the same, but the sensible heat value should be
decreased by approximately 8 percent and the latent heat values increased accordingly.
*Adjusted total heat gain is based on normal percentage of men, women, and children for the application listed, with the postulate that the gain from an adult female is
85 percent of that of an adult male, and that the gain from a child is 75 percent of that of an adult male. .
“Adjusted total hest value for eating in a restayrant, includes 60 Btwhr for food per individua! (30 Btu sensible, 30 Btu latent).
“For bowling figure one person per alley actually bowling, and all others are sitting (400 Btw/hr) or standing and walking slowly (790 Bru/hr).
TABLE 9-20

Sensible cooling-load factors (CLFs) for people

Total Hours Houts after Each Entry Into Space
in Space 1 2 3 4 § 6 7 8 9 10 1 12 13 W 15 B 17 18 19 20 2 2 28 A
2 049 058 017 013 010 008 007 006 005 004 004 003 003 002 002 002 002 000 001 001 001 0601 001 00
4 049 059 066 071 027 021 016 014 011 0.0 008 007 006 006 005 004 004 003 003 003 002 002 002 0.0
6 050 060 067 072 076 079 034 02 021 0.8 0I5 013 011 010 008 007 006 006 005 004 004 003 003 003
8 051 061 067 072 076 080 082 084 038 030 025 021 018 015 0.3 012 010 009 008 007 006 005 005 004
10 053 062 069 074 077 080 08 085 087 08 042 034 028 023 020 017 045 003 01 010 009 008 007 006
12 055 064 070 075 079 081 084 086 088 089 091 092 045 036 030 025 021 019 016 0.4 012 011 009 008
14 058 066 072 077 0.80 083 085 087 089 09 091 092 093 094 047 038 031 02 023 020 047 015 013 01
16 062 070 075 079 082 085 087 088 09 09 092 09 0954 095 095 0% 049 039 033 028 024 020 018 0.16
18 066 074 079 082 085 087 089 090 092 093 094 0% 035 09 09 097 097 097 050 046 033 028 0.4 "o
Source: Reprinted from ASHRAE Handbook—1985 Fund: Is, with of the A Society of Heating, and Air-Ci Engi Aflanta, Ga.




