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Abstract

This research presents the recalculation of Cooling Load
Temperature Difference (CLTD) for wall groups A-G and roof
types 1-13 in ASHRAE GRP-158 by Radiant Time Series Method
(RTSM). The results were then compared with the old CLTD
calculated from a Transfer Function Method (TFM). In this
root method and

(FDR) while RTF

research, PRF is calculated from direct

Frequency Domain Regression Method

determined by heat palance/method| using a |computer program
deyetoped fron MATLAB programy

The resuits have |[shown fthat the| erfors \between the
summation of| PRF| and pbverall heat | transfer coefficient (U) that
calculated |from |direct roe{ method (Response Factors) are not
exteed 1% and|from FDR |method are not exceed 0.001%. The
average/ of maximum CLTD for wall groups A-G from RTSM is
(NINe; higher than TFM. The average of maximum CLTD for roof
types 1-13 without suspended ceiling from RTSM is 2.1 °c higher
than TFM. The average of maximum CLTD for roof types 1-13
with suspended ceiling from RTSM is 1.2 °c higher than TFM.
The maximum CLTD for walls, roofs with and without suspended

ceiling from RTSM occurred about 1-2 hours slower than TFM.
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Group D Walls
N |o.2]82|71]/6.1]] 51]42]|34/]29429} 3.0]33]38]45||53]63|74]|851094]10.3]11.1)\11.5§17.3]10.8]10.1
NE || 9.8] 8.7|| 7.5]/6.4)| 5.4)/44]34]/3.7]4.8] 6.7] 88]|10.6]+270]12.8] 13.4| 13.9] 14.2] 14\4] 14/58-14.3] 13.8] 13.0] 12.1] 11.0
E |11.4]40.0] 8.7||7.4 6.2 |51 42| 4.2] 56| 8111 14.1016,6]18.1]18.9] 19/1] 19.1448.8]18.3] 17.6] 16.7] 15.5] 14.2] 12.8
SE|11.6]10.1] 8.8|(7.5]| 6.34 52| 4.2 3.8 44| 5.9 82]/10.9]13.6] 15.8] 17.4{18.4]18.8]18.8] 18.4] 17.8] 16.9] 15.7] 14.4] 13.0
S/|1+¥]103] 89]/76| 64| 53|43]34]29y27]31 21594 8.1]10.6113.0115.0] 16.4|17.1]17.1]16.5] 15.6] 14.4] 13.1
SW|16.9114,9]13.0][11.1| 9.4 7] B.5]\5.34.5] 40| 3.8] 4.0] 47| 6.0] 8.1]10.9]14.1]17.3]20.1] 22.0] 22.6] 22.0} 20.6] 18.9
W 118.9]16,7| 14.6][12.5]10.6] 89| 74| 6.1| 54| 45143 44| 49| 5.7 7.1] 9.4[12.4]16.0] 19.6] 22.6] 24.1] 24.0]22.8] 21.0
NW|15.1) 13.4] 11.7][10.1| 8.5 7{1]| 6.8]| 4.814.0] 3.6] 3.5| 38| 43| 5.1]6.2] 75| 9.4|11.9]14.6]17.1]18.5] 18.7] 18.0] 16.7
Group E Walls
N\| 6.2] 50| 3.8]|28]| 191 1.2]1.3] 19|26 32]42]53]|66||80]9.4]10.6]11.5/12.3]12.9]12.6{11.6]10.3] 89| 7.5
NEY 6.1 V48] 3.7] 271 18] 1.2] 26| 5.8] 9.4 |12.3] 14.1]14.7]} 14.9] 15.0] 15.2] 15.3] 15.3] 14.9] 14.2] 13.1] 11.7] 10.3| 8.8] 7.4
E |6.7]53]41]30]21]14]29]6.8]11.7]16.2]19.8/21.7]21.9]21.3] 20.6] 19.8] 19.0] 18.0] 16.7] 15.1] 13.3] 11.6] 9.8 ] 8.2
SE|| 6.9] 55| 42]31]21]14]19]4.1]7.6]11.6]15.5]18.7]20.6]21.3]21.1]20.5] 19.6]18.6] 17.2] 15.6] 13.7] 11.9] 10.1] 8.4
S |73]58|45]33]23)]14]09]09]|1.4]28]52]84]11.9]15.2]17.8]19.5]19.9]19.3]18.1]16.4]14.5]12.6]10.7] 8.9
SW|11.1]1 89| 7.0 54| 3.9 2.7 19| 1.7] 1.8] 2.4] 3.4 4.9] 7.6|11.3] 15.7]20.1] 23.8] 26.3] 26.9] 25.2] 22.3] 19.3] 16.3] 13.6|
W [12.8]110.3] 8.2] 6.3| 4.7 3.3] 24| 20] 2.1 26] 3.5]| 4.7] 6.4 9.0]12.9]17.7|22.7}27.1] 29.5] 28.5] 25.5] 22.1] 18.8] 15.6,
NW|10.4] 84| 6.6 50| 3.7 25] 18] 1.5]1.7] 23] 3.3| 45] 6.0 7.6] 9.7]12.7]16.4]20.1] 22.6] 22.3] 20.3] 17.7} 15.1] 12.7|
Group F Walls
N | 49] 35| 23] 1.3]04]-02]00] 1.2]25]|35]48]|62]79]96]11.2]12.5/13.4]14.1]14.6]14.3]12.6]10.5| 8.5] 6.6
NE| 44]31]21] 1.1]10.3]-0.3]1.1] 5.4]10.8]15.3] 17.8]18.2] 17.6]17.0] 16.6] 16.4] 16.1]15.6] 14.6] 13.1] 11.2] 9.3| 7.5] 5.9
E |46]33f21]12)04]-02] 1.3 6.4]13.3]19.9]24.8]27.1]26.724.7]22.5]20.8] 19.3] 17.8] 16.2] 14.2]12.0] 9.9| 7.9] 6.1
SE|| 47] 34| 22] 1.2]04]-02] 0.3] 3.3] 8.1]13.7] 19.0] 23.1] 25.4] 25.6] 24.4] 22.6] 20.8] 19.0] 17.1] 14.9] 12.5] 10.2| 8.1] 6.3
S | 51] 36| 24] 1.4]05]-02]-06]-04]05]25]57]9.9]|14.5]18.8]22.0123.8]23.8]22.2 19.9]17.1| 14.1]11.4] 9.0] 6.9
SW| 81]58]|39]24]|12]03]-02]-0.1] 0.5 1.7] 3.2 5.3] 8.5(13.3]18.9]24.5]29.1]31.9] 32.1] 29.2| 24.3] 19.2} 14.7} 11.1
Wio6]68|]|47]29|16]06]00]J00)06|]1.7]32]51] 7.2]10.3]15.0]21.0]27.4]32.9]35.9]34.3]29.1]23.1|17.7}13.2
NW| 8.1] 58] 39| 24| 12]0.3]-02]-01]0.5]1.7] 3.2] 5.0] 7.0| 9.0]11.5]14.9]19.3]23.9]27.3] 27.1] 23.5] 18.9] 14.7] 11.1
Group G Walls
N | 16]06]-0.2]-0.8]-1.3]-1.2] 1.0] 3.4] 4.6 58] 7.4] 9.3]11.3]13.0] 14.3]15.1] 15.3] 15.6] 15.3] 12.7| 9.4 66| 4.5] 2.8
NE|| 1.4] 0.5]-0.2]-0.9] -1.4] -0.4] 6.0 | 14.4]20.5]22.9] 21.8] 19.0] 17.1] 16.3] 16.1] 15.9] 15.3] 14.2| 12.3] 9.9| 7.5] 55| 3.9] 2.5
E | 1.4] 0.5]-0.2] -0.9]-1.4]-0.3] 6.8 | 17.3]26.5]31.9] 33.2] 30.7] 25.6] 21.5] 19.0] 17.5] 16.2] 14.7] 12.6{ 10.0] 7.6 | 5.6 3.9] 2.5
SE | 1.4]0.5]-0.2]-0.8]-1.4]-1.0] 3.0]10.1]17.9] 24.6] 29.0] 30.6] 29.2] 25.8] 22.3] 19.5] 17.4] 15.3] 12.9] 10.2| 7.7 | 5.6| 3.9] 2.5
S | 1.5]06]|-0.2]-0.8]-1.4]-1.6]-1.1] 0.3] 2.8 7.1]12.7] 18.5] 23.5) 26.8] 27.9] 26.6] 23.3] 19.2| 15.3] 11.5] 8.4| 6.0 4.1] 2.6
SW| 21]09]0.0]-0.8]-1.3]-1.6]-1.1] 0.2] 2.0|] 4.1] 6.5]10.1]16.2]23.3] 30.1]35.2] 37.6] 36.5] 31.2] 22.7} 15.2] 9.8 6.2] 3.8
W |25]11]01]-0.7]-1.3]-1.6]-1.1] 0.2] 2.0 4.1] 6.4|| 8.8]12.1]117.7] 25.3] 33.3] 39.8] 42.7] 39.5] 29.4] 19.4] 12.2] 7.5] 4.5
NW{ 221 1.0} 0.0]-0.7]-1.3]-1.6]-1.1] 0.2] 2.0 4.1] 6.4|| 8.7]|11.0] 13.4] 17.2] 22.6]| 28.4] 32.6] 32.0] 24.7] 16.7] 10.7]| 6.7 | 4.1




A3199 2 f1 CLTD dwsunadan ldimwanu 13 wiia Nduimlasds RTSM (°C)

TFMO027

R1 | R2[R3| R4 [R5 | R6 | R R8 | RO [R10[ R11 [ R12[ R13

Hour| ’c | c | c | c | cl c|l | ]|l c] c]| | |

T | 29| 05| 48| 72| 19 [ 138 163214 1561 182 194 | 169 | 22.1

2 | 38| 14| 23 | 45 | 02| 103| 132|183 | 126 153 | 174 | 151 204

3 | 46| 27| 03| 23| 19| 73 | 103|153 | 103 [ 12.7] 153 | 133 187

Z | 52| 37| 13| 05| 31| 47| 79126 81 [102] 134 115] 168

5 | 56| 45| 26| 11| 40| 26 | 57 |100]| 62 | 81 | 115] 99 | 150

6 | 48| 50| 35| 22| 47| 08| 38| 78| 45| 61| 96| 83 | 133

7 | 06| 41| 37| 23| 44| 07| 22| 57 | 33| 44 | 80| 70| 116

8 | 67| 09| 20| 07| 20| 13| 12| 40| 29| 31| 66| 60| 101

9 (15747 |17 26| 26| 07| 122937 |26]|57]|57]87

70 249|120 72| 74| 92| 14| 25| 2655325561 78

T | 336201139 132| 68| 50| 50| 34 | 83| 49| 60| 73| 74

2 | 408282210 194|247 97 | 87 | 52 [119] 76| 73| 92| 76

13 | 458 | 354 | 280 256 | 321 | 152|131 81 [ 160] 112] 93 | 116] 86

14 | 483|410 341 311|383 210|180 11.7]201] 1563|118 143|| 102

15 | 470 | 445|388 | 353 | 425 | 264 | 228 | 158 | 239| 196 | 147172 123

16 | 446 | 455 | 414 | 379 | 445|311 | 271 | 200 271} 236 | 176|198 | 1438

17 | 386 | 438 | 419|386 | 440 | 345 | 305 | 240 | 294|270 203 | 220 174

78 | 303 | 396 | 400 | 373 | 408 | 364 | 32.7 | 27.3 | 305 | 295 2206 | 23.7 | 190

19 | 206 | 33.0 | 359 | 34.0 | 35.3 | 36.4 | 33.4 | 29.7 | 302 | B0.9 | 2413 | 245|221

20 | 118 | 250 | 29.9 | 291 | 28.1 | 346 | 326 | 309 | 28.7 | 30.9[125.7 | 244|238

21 | 61 | 1731233 | 238 | 205 31.1| 3031 308 | 264 | 2957 25.7 | 23.6 | 24.8

22 | 24 | 174|172 | 188 | 14.0 /268 |/ 271 | 294 2356 | 27.21124.3 | 22.3 ]| 25.0

23 [ 00 | 64 | 1221143 88| 222 | 284 |[27.2 | 20.7 | 24.3 | 23.0 | 20.6| 24.6

24 | 17| 8o/ || 81 /105 490|478 | 198 | 244 | 178 [-21.3] 213 | 188 235

a7 3 Ay CLTD fwmsunssendiihenu 13 afia fisnuamlasds RTSM (7C)

RI] R R3] Re\[ R&/]'Re'] R7 | R8 | RO [ R10[ R11 [ R12 [ R13
Hour| '/ | ¢ | c|l c|~c| c|lc|l c| ]l c|[ ]| c
1 | 15| 90 | 116] 164 | 135 | 19.8| 200 | 22.7| 175] 198 | 178 | 176 | 204
2\ | 28| 66| 83 | 145]| 105] 168| 180 200 | 165] 183 173| 169 198
31 B38| 44 | 55 | 126] 79 | 140| 161 189 154 | 16.8]| 16.7| 16.2 | 19.0
4 | 45| 23 | 32 | 108 56 | 114| 143 | 169 | 144 | 153 | 161 | 155 181
5 | 51| 05| 13| 92 | 37 | 90 | 125 149 133 | 138 | 154 | 148 171
6 | 54| 09| 03| 77 | 20| 69 | 109|130 123 [ 124 | 148| 141 16.0
7 | 36| 18| 15| 64 | 07 | 50| 93 | 111 | 114 | 111 | 141| 134 | 15.0
8 | 11| 14| 16| 58 | 04| 35| 80 | 94 | 107] 99 | 134| 128 139
9 | 82| 06| 03] 60| 14| 27| 71| 79 | 104]| 89 | 129| 124 129
70 168 42 | 27| 71| 37| 28 | 68 | 68 | 105| 84 | 125 122 120
1 | 256 91 | 71| 89 | 74 | 41 | 72 | 63 | 111| 84 | 124 | 123 113
2 | 338 148 | 124 ]| 114 | 119| 64 | 85 | 65 | 121] 91 | 124 | 128 | 109
13 | 405 | 208 | 184 | 143 | 170| 9.7 | 104 | 75 | 134 | 103| 128 | 135 | 109
14 | 451 | 265 | 242|173 | 221|136 128 92 | 150| 120| 134 | 144 | 112
15 | 472|314 295] 203 | 268 | 178 156 | 115] 166 | 14.1| 141 | 154 | 12.0
16 | 466 | 351 | 33.8| 220 | 30.7 | 219 | 184 | 142 | 182 ] 16.3| 150| 165 | 13.1
17 | 431 | 371 | 365] 248 | 333 | 25.7 | 211 | 17.0] 195| 186 | 160 | 175 | 144
18 | 370|372 375|260 | 344 | 286 | 234 | 198 | 206 | 205| 169 | 184 | 159
19 | 289 353 | 365 ] 26.2 | 33.9| 304 | 25.0 | 223 | 212 | 221 | 176 | 19.0 | 173
20 | 198 | 31.7 | 336 | 255 | 31.7| 31.0| 258 | 242 | 213 | 231 | 182 | 194 | 186
21 | 121 | 270 | 293 | 242 | 28.3 | 30.3 | 258 | 25.4 | 209 | 23.4 | 186 | 194 | 19.7
22 | 66 | 221 | 245 | 2204 | 244 | 284 | 249 | 25.7 | 203 | 231 | 186 | 19.1 | 204
23 | 29 | 175 19.7 | 204 | 205 | 258 | 236 | 253 | 195 | 22.3| 185| 18.7 | 20.8
24 | 03 | 134 | 154 | 184 | 16.8| 22.0| 218 | 242 | 185 | 21.1 | 182 | 182 | 20.7




