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10.01 Window Types and Space Humidity Values

A. Single Pane Windows +10% RH Maximum
B. Double Pane Windows +30% RH Maximum
C. Triple Pane Windows +40% RH Maximum

D. The above numbers are based on the following:

PART 10

1. 0°F. outside design temperature.
2. 72°F. inside design temperature.
3. Rinseamem =0.680  Unsippamev = 1.471
4. RyinGre Grass =0.909  Usingre crass =1.100
5. Rpoustearass = 1.667  Upoustecrass = 0.600
6. Repipie grass =2.000  Urgipre rass =0.500
7. Standard air at sea level
8. The relative humidity numbers listed above are rounded for ease of remembrance.
9. The glass R-values and U-values are for average glass construction. Modern glass con-
struction can achieve higher R-values/lower U-values.
10. For additional information on moisture condensation on glass see the tables at the end

of this chapter.

10.02 Proper Vapor Barriers

Proper vapor barriers and moisture control must be provided to prevent moisture condensa-
tion in walls and to prevent mold, fungi, bacteria, and other plant and micro-organism growth.

10.03 Human Comfort

30-60% RH

10.04 Electrical Equipment, Computers

35-55% RH

10.05 Winter Design Relative Humidities

A. Outdoor Air Below 32°F.:

1. 70-80% RH
2. Design Wet Bulb Temperatures 2 to 4°F. below Design Dry Bulb Temperatures

B. Outdoor Air 32-60°F: 50% RH

10.06 Energy Code Winter Design Relative Humidities

A. CABO Model Energy Code:

1. Winter: 30% RH Maximum
2. Summer: 60% RH Minimum
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. ASHRAE Standard 90A-1980:

. Winter: 30% RH Maximum
. Summer: 60% RH Minimum, if Humidistat is used

. ASHRAE Standard 90A-1987:
. Winter: 30% RH Maximum
. Summer: 60% RH Minimum, if Humidistat is used

. ASHRAE Standard 90.1-1989:

. Winter: 30% RH Maximum
. Summer: 60% RH Minimum, if Humidistat is used

10.07 Optimum Relative Humidity Ranges for Health

HEALTHASPECT FOR CONTROLLING HEALTH ASPECT
BACTERIA 20- 70%
VIRUSES 40- 78%
FUNGI 0- 70%
MITES 0- 60%
RESPIRATORY INFECTIONS (1) 40 - 50%
ALLERGIC RHINITIS AND ASTHMA 40 - 60%
CHEMICAL INTERACTIONS 0- 40%
OZONE PRODUCTION 75 - 100%
COMBINED HEALTH ASPECTS 40 - 60%

Notes:

1.

Insufficient data above 50% RH.

10.08 Moisture Condensation on Glass

(S N O S

. The moisture condensation tables below are based on the following:
- Rinspramev =0.680  Unsipparrnv = 1.471
. Roncieciass  =0.909  Usneiecrass = 1.100
. Rooustecass  =1.818 Upoustegrass = 0.550
- Rerepie rass =2.500 Urpipiecrass = 0.400

. Standard air at sea level.

The glass surface temperatures, which are also the space dewpoint temperatures,

listed in the moisture condensation tables that follow, were developed using the
equations in Part 5.
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PART 10
TEMP. TEMP. SINGLE PANE GLASS | DOUBLE PANE GLASS TRIPLE PANE GLASS
ROOM OUTSIDE T / T / T 7
°F. °F. OLAsS % RH. GLAsS % R.H. aLass % RH
Togwronr Togwront Togwpont
-30 -6.1 45 29.5 259 392 385
-25 -23 56 313 279 40.5 40.5
-20 14 6.9 332 30.2 419 42.8
-15 52 8.4 35.1 326 432 45.0
-5 126 12.1 388 37.9 46.0 50.1
65 0 16.4 14.5 40.7 40.8 473 52.7
S 20.1 17.2 426 44.0 487 555
10 23.9 203 444 47.1 50.0 583
20 313 279 482 54.5 528 64.7
25 351 32,6 50.0 583 54.1 67.9
30 38.8 37.9 519 62.6 555 714
35 42.6 44.0 53.8 67.1 56.8 749
-30 -5.8 4.4 30.1 25.6 399 382
=25 -2.1 55 32.0 277 412 40.2
-20 1.7 6.7 338 29.9 426 425
-15 5.4 82 35.7 323 440 448
-5 12.9 11.8 394 374 46.7 49.7
66 0 16.6 14.1 413 40.4 48.0 52.2
5 20.4 16.8 432 435 494 55.1
10 24.1 19.8 45.1 46.8 50.8 58.0
20 31.6 273 48.8 53.8 535 64.1
25 353 31.8 50.7 57.8 54.8 67.2
30 39.1 37.0 525 61.8 56.2 70.8
35 42.8 42.8 544 66.3 576 74.4
-30 -5.6 43 30.7 254 40.6 379
=25 -1.8 54 326 275 420 40.1
-20 19 6.6 345 297 433 422
-15 57 8.0 363 32.0 447 445
67 -5 13.1 11.6 40.1 372 474 493
0 16.9 13.8 419 39.9 488 52.0
5 20.6 16.4 43.8 43.0 50.1 54.6
10 24.4 19.4 45.7 46.2 51.5 57.5
20 31.8 26.6 49.4 53.2 542 63.5
25 356 311 513 57.1 55.6 66.9
30 393 36.0 53.2 61.3 56.9 70.1
35 43.1 418 55.0 65.4 583 737
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TEMP. TEMP. SINGLE PANE GLASS DOUBLE PANE GLASS TRIPLE PANE GLASS
ROOM | OUTSDE [ 1 —— —
°F, oF. atass %RH. aLss %RH. otass %RH.
TDEWPOTNT TDEWPDINT TDEWPOINT
-30 -5.3 43 313 25.1 41.3 37.7
-25 -16 5.3 33.2 27.2 427 398
20 22 6.5 35.1 29.4 441 420
-15 5.9 7.8 370 318 45.4 442
-5 134 113 407 36.8 481 489
6 0 17.1 135 426 39.6 495 516
5 209 160 444 425 50.9 54.4
10 246 189 463 457 522 57.0
20 321 260 50.0 526 549 630
25 358 303 519 56.4 56.3 663
30 396 352 538 60.5 517 697
35 433 407 55.7 648 59.0 730
430 5.1 42 320 250 421 376
25 13 52 338 269 434 395
-20 24 6.3 357 29.1 44.8 417
-15 62 77 376 314 462 44.0
-5 136 1.1 413 36.4 489 487
6 0 17.4 132 92 392 50.2 512
5 211 156 45.1 422 516 53.9
10 249 18.5 46.9 45.2 53.0 56.8
20 323 25.3 507 52.1 55.7 627
25 36.1 296 525 55.7 570 657
30 39.8 343 S4.4 59.8 58.4 69.1
35 436 398 56.3 64.0 59.8 726
-30 -4.8 4.1 326 248 4238 373
-25 -1.1 5.0 345 26.8 442 394
220 27 62 36.3 288 455 414
-5 6.4 75 382 311 469 037
-5 139 108 419 360 496 483
0 176 129 438 388 510 510
70 5 214 153 457 417 523 53.5
10 251 180 476 448 537 563
20 326 248 513 515 56.4 62.1
25 363 288 532 553 57.8 653
30 401 336 550 590 59.1 68.4
35 438 388 56.9 632 60.5 719
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PART 10
TEMP. TEMP. SINGLE PANE GLASS | DOUBLE PANE GLASS TRIPLE PANE GLASS
ROOM OUTSIDE T / T / T /
°F. °F. OLASS % RH. OLASS %RH. aLASS % R.H.
Toewrone Toweonst Toewronr
-30 -4.6 4.0 332 23.6 43.5 37.0
-25 -0.8 50 35.1 265 449 39.1
-20 29 6.0 37.0 28.7 46.2 41.1
-15 6.7 74 388 30.8 47.6 433
-5 14.1 10.6 42.6 358 50.3 48.0
71 0 17.9 12.6 444 38.4 51.7 50.5
5 21.6 14.9 46.3 413 53.0 53.0
10 254 17.6 48.2 443 54.4 55.8
20 328 24.1 S51.9 50.9 57.1 61.6
25 36.6 28.2 538 54.6 585 64.7
30 403 32.7 55.7 58.5 59.8 67.8
35 44.1 379 57.5 62.5 61.2 713
-30 -4.3 4.0 338 243 443 36.9
25 -0.6 48 357 263 45.6 388
-20 32 59 376 284 47.0 41.0
-15 6.9 72 39.5 30.6 483 430
-5 14.4 104 43.2 354 51.1 478
7 0 18.1 12.3 45.1 38.1 524 50.1
5 21.9 14.6 46.9 40.8 538 528
10 256 17.2 48.8 438 55.1 553
20 33.1 23.6 526 50.5 57.9 61.2
25 36.8 275 54.4 54.0 59.2 64.2
30 40.6 320 56.3 57.8 60.6 67.4
35 443 36.9 582 61.9 61.9 70.6
-30 -4.1 38 34.5 24.2 45.0 36.7
-25 -0.3 48 36.3 26.0 46.3 386
-20 3.4 5.8 382 28.1 47.7 40.7
-15 7.2 7.1 40.1 30.3 49.1 42.9
-5 147 10.2 438 35.0 51.8 47.4
0 18.4 121 45.7 37.7 53.1 49.7
73 5 22.1 143 47.6 40.5 54.5 52.4
10 259 16.9 49.4 433 559 55.1
20 334 23.1 532 49.9 58.6 60.7
25 37.1 26.9 55.0 53.3 59.9 63.6
30 40.8 312 56.9 57.1 613 66.8
35 44.6 36.1 58.8 61.2 62.7 70.2
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TEMP. | TEmp. | SINGLEPANEGLASS | DOUBLEPANEGLASS | TRIPLEPANE GLASS
ROOM | OUTSIDE
°F. °F. Tows/ | gpy | Tows/ | gy | Taws/ | ogpy
TDEWPO]NT TDEWPO[NT TDEWPO[NT

30 38 18 35.1 240 457 36.4

25 0.1 47 370 259 471 384

20 37 57 388 278 48.4 404

15 74 69 407 300 498 05

s 149 99 445 348 525 470

» 0 186 118 463 373 53.9 495

5 24 140 482 401 552 51.9

10 26.1 164 50.1 43.0 56.6 546

20 336 26 53.8 493 593 602

25 373 262 55.7 52.9 607 633

30 411 305 575 56.4 620 662

35 1438 352 59.4 60.4 634 696

30 35 37 357 2338 46.4 362

25 02 46 376 256 38 382

20 39 56 39.5 27 492 103

s 77 68 03 297 505 122

s 152 97 451 34.4 53.2 467

2 0 189 16 469 36.9 546 491

5 26 136 488 396 56.0 517

10 26.4 161 507 426 573 542

20 33.9 22.1 54.4 488 60.0 59.7

2 376 257 56.3 523 614 627

30 413 297 582 56.0 628 65.9

35 451 344 600 59.7 64.1 69.0

30 33 36 36.4 236 472 36.1

25 04 45 38.2 25.4 485 37.9

20 42 55 40.1 274 499 399

15 79 66 420 295 512 419

e 154 95 457 34.1 540 465

0 191 113 476 366 553 488

76 5 29 134 49.4 392 56.7 513

10 266 157 513 421 580 538

20 34.1 215 55.1 48.4 608 59.4

25 378 250 56.9 517 62.1 622

30 416 291 58.8 553 635 653

35 453 336 60.7 592 648 68.3
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PART 10
TEMP. TEMP. | SINGLEPANEGLASS | DOUBLE PANE GLASS | TRIPLE PANE GLASS
ROOM | OUTSDE [ . T "
°F, °F, oLass %RH. ouass %RH aLass %R
TDEWPOINT TDEWPOI‘NT TDEWPOINT
-30 30 36 370 244 479 358
225 07 44 3838 25.2 493 3738
20 44 53 407 272 506 397
-15 8.2 6.5 426 293 52.0 4138
-5 157 9.3 463 337 547 46.1
77 0 19.4 111 482 363 56.1 486
5 23.1 13.0 50.1 389 57.4 509
10 269 154 51.9 416 5838 535
20 344 211 55.7 479 615 589
25 38.1 245 576 513 62,9 619
30 41.8 284 594 547 64.2 64.7
35 456 3238 613 585 65.6 68.0
-30 2.8 35 376 232 486 356
-25 0.9 43 39.5 25.1 50.0 375
-20 47 5.3 413 26.9 513 39.4
.15 8.4 6.3 432 290 527 415
-5 159 9.1 470 335 55.4 4538
8 0 197 108 4838 359 56.8 482
5 23.4 128 50.7 385 58.1 505
10 27.1 150 526 413 595 53.1
20 346 206 563 413 622 58.4
25 384 240 582 50.7 636 613
30 421 27.8 60.0 54.0 64.9 64.2
35 4538 320 61.9 57.8 663 674
-30 25 35 38.2 230 49.4 355
225 12 42 40.1 2438 507 373
-20 49 5.1 420 2638 521 393
-15 8.7 6.2 438 287 53.4 412
-5 16.2 89 476 332 562 456
0 19.9 10.6 495 356 575 4738
79 5 236 125 513 38.1 58.9 503
10 27.4 147 532 409 60.2 527
20 349 202 56.9 4638 63.0 58.1
25 386 234 58.8 50.1 64.3 60.8
30 423 271 60.7 536 65.7 63.9
35 46.1 313 625 57.1 67.0 66.8
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TEMP. TEMP. | SINGLE PANE GLASS | DOUBLE PANE GLASS | TRIPLE PANE GLASS
ROOM | OUTSIDE
oF. oF, Tavass / %RIL Totass/ % RH. Toiass/ % RIL
TDEWPDINT TDEWPOINT TDEWPO[NT

30 23 34 389 2.9 50.1 35.3

25 15 42 107 246 514 37.0

220 52 50 426 265 528 39.0

15 89 6.1 445 285 542 410

5 164 87 482 328 6.9 453

% 0 202 104 501 353 582 474

5 239 122 519 377 596 499

10 276 144 538 405 61.0 524

20 35.1 197 576 46.4 63.7 576

25 389 229 59.4 495 650 603

30 026 265 61.3 53.0 66.4 633

35 463 306 632 566 67.8 66.4
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