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Duct Pressure Class | Operating Pressure

(in.) (Pa)

" wg 125 Up to 2" wg

1" wg 250 Over 2" up to 1" wg

2" wg 500 Over 1" up to 2" wg

3" wg 750 Over 2" up to 3" wg

4" wg 1000 Over 3" up to 4" wg

6" wg 1500 Over 4" up to 6" wg

10" wg 2500 Over 6" up to 10" wg

bl Caas 1.1 Jgazd!
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1 SMACNA HVAC duct construction standard metal and flexible 3 edition — chapter 1
2 SMACNA HVAC duct construction standard metal and flexible 3 edition — Appendix



Thickness in Inches Weight Thickness in Millimeters
Min Nom. Max. Nom.

Gage Min. Max. Nom. Ib/sf Ib/sf Ib/sf kg/m? Min. Max. Nom.
K = | 0060 0120 0000 2409 376 486 1524 .3048 2286
32 .0104 0164 0134 4204 563 885 2042 4166 3404
31 0112 0172 0142 4531 594 6e8 2845 4380 3807
30 0127 0187 0157 5143 856 759 3.20 3188 4783 .3088
20 .0142 020 0172 5755 TJ19 820 3560 5160 4360
28 0157 0217 0187 8387 a8 881 381 3950 5550 4750
27 0172 0232 0202 8079 844 843 4331 5831 5131
26 0187 0247 0217 7501 o008 1.004 442 4712 8312 5512
25 o217 0287 0247 8407 1.167 5274 7274 8274
24 .0236 0316 0278 8580 1.156 1.285 584 8010 8010 7010
23 .0266 0346 0308 1.0814 1.408 8772 8772 T2
22 D208 0378 0336 | 12038 | 1.408 1.530 686 7534 0534 8534
21 0326 0406 0338 1.3263 1.853 8208 1.0206 8208
20 0356 0438 0306 1.4486 1.656 1.775 8.08 208 1.108 1.006
19 0408 0506 0458 1.6526 2.061 1.028 1.288 1.158
18 D468 0588 0518 | 18074 | 2.158 2.305 10.52 1.181 1.441 1311
17 0525 0825 D575 | 2.1381 2548 1.331 1.501 1.481
16 0575 J08es 0835 2.342 2.656 2832 12.08 1463 1.763 1.813
15 0850 0770 0710 2.6481 3.138 1.853 1.853 1.803
14 0705 0865 0785 28725 3.281 3.525 18.01 1.784 2.204 1.004
12 0854 .1014 0034 | 34804 4.133 2162 | 25823 | 2372
12 0904 1174 1084 | 40518 | 4.531 4788 2211 2523 2083 2753
n 1143 1323 1233 4.6505 5.304 2002 3.382 3.132
10 1202 1472 1382 5.2675 5.781 68.002 28.21 3.280 3.740 3510
e 1442 1622 1532 58705 6614 3.661 4121 389
8 1501 AT 1881 | 84874 | 8.875 7.222 4.040 4.500 4270

saloead) Y gl wlie Jgax 1.2.1 Jgud!
Thickness in Inches Weight Thickness in Millimeters
Toler- - Kgim"

Gage Min Max. ance | Nom. 300 400 300 400 Nom. Min. Max.
N .008e 0129 .002 .0109 450 451 2230 2200 2760 2260 3260
30 0105 0.145 .002 0125 525 515 2.562 2512 3175 2675 3875
20 021 0181 002 0141 g 579 2883 | 2825 -3581 3081 4081
28 0138 0178 .002 0456 856 Bas 3.200 3142 3062 3482 4482
27 042 0202 003 0172 iy s 708 352 3454 4360 3569 5180
26 0158 0218 .003 .0188 788 an 35844 am 4775 2975 5575
25 0180 0249 003 0219 219 201 4483 | 4305 5562 4762 8282
24 0220 0280 .003 0250 1.050 1.030 5.122 5.025 6350 5550 7150
2 0241 0321 004 0281 1.181 1.150 5.781 50854 7137 8137 8137
2 0273 0353 004 0313 1.313 1288 6.405 8283 7850 6850 8950
2 0304 0384 004 0344 1444 1418 | 7.044 | 6008 8738 7738 2738
20 0335 0415 .004 0375 1.575 1.545 7.083 7537 8525 8525 1.0525
10 0388 0488 005 0438 1.838 1.803 B985 | 8708 | 11125 | 9835 | 12425
18 0450 0550 .005 .0500 2.100 2.060 10.245 | 10.050 | 12700 | 1.1400 | 1.4000
17 0513 0813 .005 0563 2383 2318 11528 | 11.308 | 1.4300 1.300 1.5600
16 0585 0685 008 0825 | 2625 | 2575 | 12808 | 12562 | 15875 | 14375 | 1.7375
15 0043 0763 .006 0703 2053 2807 14400 | 14133 | 1.7856 | 16356 | 1.0356
14 o 0851 007 0781 3281 3210 | 18006 | 15704 | 1.0837 | 1.8037 | 2.1837
13 .0ass 1018 .008 0938 3038 3863 19.211 18845 | 23825 | 2.1825 | 2.5825
12 1000 1184 009 1004 | 4504 | 4506 | 22411 | 21982 | 27788 | 25488 | 20788
1 1150 1350 .010 1250 5.250 5.150 25612 | 25124 | 31750 | 20250 | 34250
10 1288 1520 .012 1408 5.008 5704 28812 | 28265 | 35712 | 32712 | 38712
2 1423 1703 014 1583 | 6563 | 6438 | 32017 | 31407 | 39700 | 3.6100 | 4.3300
8 A579 1859 014 AT19 7.210 7.081 35217 | 34544 | 43063 | 40083 | 47263

s ! olie oo .21 Jgonl|
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Thickness in Inches Weighe Thickness in Millimeters
Tolerance
48" & (60)
Nom. Width Min. Max. Ib/ft? Kg/m? Nom. Min. Max.
016 0015 0145 0175 228 1114 AD68 L3683 445
020 002 018 022 285 1.393 508 4572 5588
02 (003) d o2 285 3 L A572 55
024 poed 022 026 342 1671 6096 5588 6604
02 (003) o2 : 342 . . 3
025 o 03 027 156 1.7398 635 5842 6858
025 (003) 02 02 .73 5842 685
. 0025 e " " . s "
032 (0035) 0295 L0345 A56 2.228 8128 7493 K763
040 0035 0365 0435 .570 2.786 1.016 9271 1.1049
(.0045)
00358
535 i 5
050 (0045) A65 0535 713 3484 127 11811 1.3589
063 A03S 0595 665 898 4.389 1.600 1.5113 1.6891
06 (.008) 0595 665 : % ! 511 ;
080 0045 0755 0845 1.140 5.571 2.032 1.9117 2.1463
(.006)
0045
£g £ ¥ v N y ) r i > 3
090 (.006) 0855 0945 1.283 6.270 2.286 21717 2.4003
100 i 0945 1055 1.426 6.969 254 2.4003 2.6797
J (.007) Tt Pl S ; =g by =
125 0023 1195 1305 %2 8.709 3.175 30353 | 33147
5L (.007) 5 L1205 TR2 : 3.175 3.3147
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PRESSURE CLASS (In W.G.)

Dl?\?é:;l-()f\ Positive or Negative
Jen 1" 2 3" 4" 6" "
8" dn 26 26 26 24 24 24 22
9, 10" 26 26 26 24 22 20 18
11, 12" 26 26 24 22 20 18 16
13, 14" 26 24 22 20 18 18
15, 16" 26 22 20 18 18 16
17, 18" 26 22 20 18 16
19, 20" 24 20 18 16
21, 22" 22 18 16 16
23, 24" 22 18 16 16
25, 26" 20 18 Reinforcement is
27, 28" 18 16 Required
29, 30" 18 16
31-36" 16
PRESSURE CLASS (Pa)
Dn\[l)h["g;-ox Positive or Negative
125 250 500 700 1000 1500 2500
200 0.55 0.55 0.55 0.70 0.70 0.70 0.85
201,250 0.55 0.55 0.55 0.70 0.85 1.00 1.31
251,300 0.55 0.55 0.70 0.85 1.00 1.31 1.61
301,350 0.55 0.70 0.85 1.00 1.31 1.31
351,400 0.55 0.85 1.00 1.31 1.31 1.61
401,450 0.55 0.85 1.00 1.31 1.61
451,500 0.70 1.00 1.31 1.61
501,550 0.85 1.31 1.61 1.61
551,600 0.85 1.31 1.61 1.61
601,650 1.00 1.31 Rcin[bru:mcnl 18
651,700 1.31 161 Required
701,750 1.31 1.61
751 to 900 1.61

Tkl Gyl olaa 3.1 g




MAX. +2" w.g. +4" w.g. +10" w.g.
DIA. Spiral Long. Spiral Long. Spiral Long.
Seam Seam Seam Seam Seam Seam
6" 28 28 28 28 28 28
8" 28 28 28 28 28 26
" 28 26 28 26 28 26
2" 28 26 28 26 26 24
14" 28 26 26 24 26 24
16" 26 24 26 24 24 22
18" 26 24 24 24 24 22
19-26" 26 24 24 22 24 22
27-36" 24 22 22 20 22 20
37-50" 22 20 20 20 20 20
51-50" 20 18 18 18 18 18
61-84" 18 16 18 16 18 16
MAX. +500 Pa. +1000 Pa. +2500 Pa
DIA. Spiral Long. Spiral Long. Spiral Long.
(mm} Seam Seam Seam Seam Seam Seam
150 0.48 0.48 0.48 0.48 0.48 048
200 0.48 0.48 0.48 0.48 0.48 0.55
250 0.48 0.55 0.48 0.55 0.48 0.55
300 0.48 0.55 0.48 0.55 0.55 0.70
360 0.48 0.55 0.55 0.70 0.55 0.70
400 0.55 0.70 0.55 0.70 0.70 0.85
460 0.55 0.70 0.70 0.70 0.70 0.85
660 0.55 0.70 0.70 0.85 0.70 0.85
910 0.70 0.85 0.85 1.00 0.85 1.00
1270 0.85 1.00 1.00 1.00 1.00 1.00
1520 1.00 1.31 1.31 1.31 1.31 1.31
2130 1.31 1.61 1.31 1.61 1.31 1.61

SV ymadl olia 4.1 Jgam!
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MAXIMUM Pair at 10 ft Spacing Pair at 8 ft Spacing Pair at 5 ft Spacing Pair at 4ft Spacing

HALF OF

D (_-' cr - WIRE/ WIRE/ WIRE/ WIRE/

PERIMETER STRAP ROD STRAP ROD STRAP ROD STRAP ROD

1 10g 10 ga. 12 ga. 12 ga.

) " T E T E T L "o E
P2 =30 "x22ea. (.135") 1" x22 ga. (.135%) " x22ga. (106"} 1" x 2 ga. (.106")
P2=T72" 1" x 18 ga. o 1" x 20 ga EA 1" x22pa. Ham 1" x 22 pa n
P2 = 96" 1" x 16 ga. e 1" x 18 ga. Hn 1" x20ga o 1" x 22 ga. L
P2 = 120" 14" x 16 ga. " 1" x 16 ga. " 1" x 18 ga. ¥ 1" x 20 ga Y
P/2= 168" 14" x 16 ga. e 14" x 16 ga. et 1" x 16 ga. i 1" x 18 ga. "
Pi2=192" Not Given e 14" x 16 ga. et 1" x 16 ga. i 1" x 16 ga "
P2 = 193" up SPECIAL ANALYSIS REQUIRED

WHEN STRAPS ARE LAP JOINED
USE THESE MINIMUM FASTENERS

1" x 18,20, 22 ga. -two #10 or one %" bolt
1" x 16 ga. -two ¥a* dia.

1 ¥:" x 16 ga. -two %" dia

Place fasteners in series. not side by side.

SINGLEHANGER MAXIMUM ALLOWABLE LOAD

STRAP

WIRE OR. ROD (Dia.)

1" x 22 ga. - 260 Ibs.
1" x 20 ga. - 320 Ibs.
1" x 18 ga. - 420 Ibs.
1" x 16 ga. - 700 Ibs.
1 %" x 16 ga. - 1100 Ibs.

0.106" - 80 Ibs,
0.135" - 120 1bs.
0.162" - 160 Ibs.
W - 270 lbs.
F" - 680 Ibs,
W - 1250 Ibs,
5" - 2000 Ibs,
F - 3000 Ibs.

MAXIMUM Pair at 3 m Spacing Pair at 2.4 m Spacing Pair at 1.5 m Spacing Pair at 1.2 m Spacing

HALF OF

DUCT WIRE/ WIRE/ WIRE/ WIRE/

PERIMETER STRAP ROD STRAP ROD STRAP ROD STRAP ROD
P2 =760 254x0.85 3.4 254 x0.85 34 254x0.85 2.7 254 x 0.85 2.7
P2 = 1830 254x1.31 9.5 25.4x 1,00 6.4 254x0.85 6.4 25.4x 0,85 6.4
P2 = 2440 254x1.61 9.5 254x 131 9.5 254x1.00 9.5 25.4x 0.85 6.4
P2 = 3050 38.0x1.61 127 25.4x1.61 9.5 254x1.31 9.3 25.4x 1.00 6.4
P2 = 4270 38.1x1.61 127 38.1x 1.61 12.7 254x1.61 9.5 25.4x1.31 9.5
P/2 = 4880 Not Given 127 38.1x 1.61 12.7 254x1.61 9.5 25.4x1.61 9.5
P12 = More SPECIAL ANALYSIS REQUIRED

WHEN STRAPS ARE LAP JOINED

254 x 1.31, 1.00, 0.85 mm - one 6.4 bolt
25.4 x 1.61 mm - two 6.4 bolts

381 x 161 mm- two 9.5 bolts

Two bolts must be in series, not side by side

USE THESE MINIMUM FASTENERS:

SINGLE HANGER MAXIMUM ALLOWABLE LOAD

STRAP

WIRE OR ROD (Dia.)

x0.85- 118 Kg
00- 145Kg
31-191Kg
61-318Kg
61-3500Kg

2.7-36Kg
3.4-54Kg
41-T3Kg
6.4-122Kg
9.5-308 Kg
12.7- 567 Kg
15.9 - 907 Kg
19.1- 1360 Kg

sl 6 beal) Slaleadl oy Aol BLug)I 5.1 Jgazd)




Maximum Wire
Dia. Spacing Dia. Rod Strap
10" dn 12° One 12 ga. " 1" x 22 ga.
250 mm dn 37 m One 2.75 mm 6.4 mm 254 x 085 mm
11-18" 127 Two 12 ga. g 1" x 22 ga.
or One 8 ga.
460 mm 37 m One 4.27 mm 6.4 mm 254 x 085 mm
19-24" 127 Two 10 ga. " 1" x 22 ga.
610 mm 37 m Two 3.51 mm 6.4 mm 25.4 x 0.85 mm
25-36" 127 Two 8 ga. ¥ 1" x 20 ga.
900 mm 37 m Two 2.7 mm 9.5 mm 254 x 1.00 mm
37-50" 127 - Two %" Two 1" x 20 ga.
1270 mm 37 m Two 9.5 mm (2) 25.4 x 1.00 mm
51-60" 127 - Two ¥6" Two 1" x 18 ga.
1520 mm 37 m Two 9.5 mm (2)25.4 x 1.3]1 mm
61-84 127 - Two %" Two 1" x 16 ga.
2130 mm 37 m Two 9.5 mm (2)25.4 x 1.6]1 mm

G 310! 8 lomedd lalend] oy Alolil] d3Lug)] 6.1 g
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PRESSURE LOSS
CORRECTION FACTOR

5.2 JSa)l 3 59 goll Lo alaseinl (Sau o, 4.2 JSC2IT 3 (e

4 /
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0 10 20 30

PERCENT OF COMPRESSION LENGTH
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1 SMACNA HVAC Systems Duct Design 4% edition — Appendix
2 ADC Flexible Duct Performance and Installation — chapter 4
3 ADC Flexible Duct Performance and Installation — Appendix
4 ADC Flexible Duct Performance and Installation — chapter 4
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el el 6155Y 1351 okl 6.2 JSeli

Equivalent Length Values

Velocity| Junction 90° Bend (F1)

in Flex Box

Duct (F1) R/D Ratio (In/In) 4
. ;';;'; 2 1 1.0 15 | 2103 | 4105
400 20 5 5
500 30 5 5
600 40 10 5 5
700 60 15 10 5 5
800 75 15 10 10 8
900 95 20 15 10 8

1) No anti-swirl regain diffuser at entrance.
« Swirl tends to feed one side of the box and starve the
other side.
» Swirl may be induced by spiral wire geometry.
» Swirl attributes (such as direction) may change when the
blower shuts down and restarts.
2) Straight-run approach and a straight-run departures (no tums
in duct runs near the junction box).
3) Entrance and exits on side of box (no top or bottom openings).
4) Radius of tum divided by diameter of duct,

)l ) glsSY (3601 skl 1.2 Jgucnl!




el Symal) & zgeaned ! Jul] 7.2 US|

Vs in e symel) Jold! Galaid] Loy po oye Ji W1 omgd iind! J1 0pall (el s e
(Sl blasil pas gloia) W3g8.2 US| b o9 90 LS (38 mm)

ol el ulal] Lo oye 8.2 S

2] e Lgllaedl eyl slall 335 L a0 ol om aliad | oyl ! (el 5had o)
(2 m/s) 400 fpm (s @15 ,(3 m/s) 600 fpm e Jloydl slgn e 3 dspedl a3 3T iy
Ll s Ve ey 9.2 JSaly  ghad! zoIUS s bl Clus (S dspd! ol s

gkl haaall by James (pyall ymed! jhad Gluced 29 USUI (ya asll a5l

HVACAC-B-006




1.2 JLae

sliall a9 L3 5m/s J) e o] s15¢)) e pud and S00m3/h 5y (10 5lgm (55200
sty il bk b S o5
e b 13692 JSall e

4.7 m/s 9000 ds ] (55 s bl 98 (D 87) 200 mm Llagll -

20°C 5lgn 5yl iiry> wis 39 2.4 Pa (goluy s Il yiol) laiiall bgs -

Pa

/

Pressure loss diagram per 1 m stretched air duct

S
SN A/
I \\k\\\\ N/ //
Py S N \\%‘& 13 / /
S N S IS
o4 T~ >N Y N[ K ISNNN K VAN
R R NA R N A L WA WY, W VAL VAN
2 [ N\ A WAN NANYA VAN
: SN \K 7 \)%
: “:\“*\* ™~ B ¥ SN
T NN A AA N
SIS TASIS A
z::"“\ \\ /,&\ v 7%%\
RS S AL \E
S / /> \\
temperature [°C] air flow [m'/h]

9.2 sl

HVACAC-B-006



:Pre-insulated (PI) J;=J)! Gows s1g¢d! 520 .3

2 podll ssle 055 L Wl Lol e paial¥l Boley ilie padll e ile e )l
s 80 micron &Slews pgaiedl dibs ge 40-50 Kg/m3 (s b 7515 LS, Polyisocyanurate
13] 257 9 200 micron &Sles 5,515 80 micron &Slewy Lk ol , Ji-ls (small 15 13] ratr ol
Gyl Llad) Jas 35,30 mm 51 20 mm syl 8Slews 00556 b Wy . 2yl el oS
(0.022 W/K.m?) 0.153 Btu/h.F.ft2 Jlg> JI sy2eel)

LS, &iamedl 219091 (3 con Ly %15 JI s o (33)] ey i)l oo 552! (S0 et
o S o sag g ortall @ige b B ! JiSCAS LShly Sl Aoy Ugems ok
S mhan Bgas o6 ! 5. 8T sl5e)] o dpndg ol ladl) pgliag Al Brsnog Sondl!

el e8I e S 8T alis )T LS aad) g il ST gl

32! s 519! 5yma 1.3 JSCiJI
Jog) U3y Jadd) gng paaied] =Bhlagy 5l 23 USAIl 3 90 LS PVC &by plasecsl o
8.31.43 slady) dalia s 6):;@.” d‘j:- &.NMJ g.bl.n.” &paﬂ [u.xéd'.m,gj ,u'a.e.?” l.e,a.w & 5'5)1.?%."
Y dalaie i (gymall SlbT Ll 30¥ Ly oS5 o o8 s md @S GsSabend|

PVC ylssy 2.3 Ul

HVACAC-B-006



:Fabric Duct ildll slgell sy 4

O3S - el Sl B39 g0 98 IS (0 djgis slaed] Jak pods ] (00 5yme 05 Bl
Srmedl Job s pto wlagd e (soimmg s pgde dahaie Gledll o (ase £55 (0 el 130
e Fittings &bl oMog)l plasetl Sazg »5lsel] Jloy) loutiS Jom sl5g)l opmits pramms

ki)l allatl) Ll 9 LS wlay padlly wlolidly 6155V

g.al.g.a.” 915@‘ Sy 14 Ji.w.”

sk Lo et led)l 5198l (55l wlinn Jlo] (S

slga)l ol Hlael gaaladl plladl 3 wlwidll o ST 86 SS madl 0 ol slge)l @i ™
Sl Jgb e ddly] o

Ol sl Lok 515l oot s yd (Sylome JI gandinl) plladll b zliod s, bl e ®
£ 9yl edg) Al 2 slgel) LU LIS sows ey ;»L@.L” Syl

(hled lae o)k (e 3L (Sl 451S) M

el o o) a8 L)l slgn 8,8l podig domgpel) sy 4S5 o s3I Lol 212l M

Lyl 8T Syl dalSy 8T slaa)) S ol o salisl] plad] g &5l J5Y1 2001 ™

Sl o 5 IS e (symall ks o3 elal IS oS5 o S0 U ®
2.4 JSa)l sy (dgy0)1) 5lzells

zhall (s e %5 jelen ¥ &l o sl zLall 2l e S il e ™

HVACAC-B-006



i.

N

\\\_h_
Al el Bades 2.4 S|
oyl S plassly i)l Uggns ®
pladl g L)lie 8 i LSSy )l (pag 31! (oo AB Wgguns (§ymed] el 45IS6) ™
xSy Bale] o8 ahant g JalSIL (5 zeadl S (o e, 5]
plls 9e8 JWbg Luagiyr s3 nsSd) AL 1d 03 Losbo)l panes ¥ Giled)] duegs of Slxels ™
A g @Blga 38 G smell S8 L) W
- oledll dapla) dots (g ed] s e Lgbo )l BT Jgoam 318 poe ™
Aol 580l sl s eel ) Sl L] ™
wlas oo B peall olaul ol el 1 LS sadad) alladl e ] zxo
el e 839294
ok Lo s 519l 5 lme 0 g9l i o slas! (S Jolasl E

Algb ol 5yl deglia pas W
el 85,20 dawlys Lib jgame pladl paes ™

Testing and Commissioning s ew b ol eilaso! o3 o ol Lol pos M



1.5

tdanse

Syl O U b el ol Il s g slaall a T s 18 5198l (5 lome 2aLS aily Logs
Las) sl gl ax )l slsed el oS o b spmmedl U515 JI sl (Gorga i) Loy 515l
Symedl (s i) 29 dmes N3 (L

IS S Loty oymital] 51 sl ] LS, amSlis B8lLs 5 8, s ymall 25l ] oyl 51545
Ao JSlie g 38 JWLg gl Jilall B ) (55 Lon oyl LLE st &5l U

EER &3 olissl J] 505 grll slsn (oo dusS oyl slgel 5505 o) S G 15 JS2J!
Sied, el b eyl 5lgg)l 8yl domyd iﬁég U3 4 (Energy Efficiency Ratio &5l 35S o)
S 35U O el sl e JII25 F €yl damps jlaxes i slgn (0 %015 pud sis
JEER 8 JIEER 13 (1s it CanSH!

14 -
Kﬁ"‘w.
12 —
210 \l\~ e —
§ A B T
© ™~ | *
= ~— *
w8 ~a S B —
= ~— I ——95 Degree Attic Air
g ~~ | —#— 110 Degree Attic Air
& A B | |4 125 Degree Attic Air
g 6 y = _—
x A
w 4
2
0 T T T T T r
0% 5% 10% 15% 20% 25% 30% 35% 40%

Percent of Make-up Air from Attic in Return Air Supply

;.;)...J.J\ 9‘}@)1 o & Bl 35S WM 1.5 i)

1 Builder's Guide to Energy Efficient Homes in Louisiana — chapter 8




:Air Duct Sealing s/g¢J! 5, p&>] .25

LalSa] damyog (5ylomall Joogs i ybog (Sl batally S e o 5150)] gl dad a3
1o Loieine] a8Y1 slga o Lol WLeal 8, 0ng (5 lmall 3 B35 50l l81,35Y1g o lowidl] diaS
Sl BLoYL ,Gun gl sLisy dawlgs diukas wig duct mastic (UL labeled 181) aoall ®
.mesh tape S Ly i
.Gun dhauly divki eiygsilicone Ll Sl ®
flange M8 dawlg iasy po Sylxd! Juog s padeing gasket oy gila ™
Tﬁégg ,.Ia.é.»'a.” M ZL.MS > d,U.Ss 1.5 Jj.xa” és w.” seal class [n&-?” 4_'>).>.a IAL»JY' 9
ol Yl Lo glally diloyall wilogll e a8V Gadal oi plSY1 dryad

. %21,2in. wg 3in. wg 4.6, 10 in. wg
Duct Class 21,2 in. wg 3 in. wg 6, g
> (125, 250, 500 Pa) (750 Pa) (1000, 1500, 2500 Pa)
Seal Class None C B A
Applicable Sealing N/A Transverse Joints Transverse Joints | All Joints, Seams and
Applicable Scaling e Only and Seams Wall Penetrations

haall inal o Dglhdl o8y iy 1.5 Jgoz|
iyl syl sl e S s Lty 8lal) andess ol ASHRAE 90.1 Lol )l Lods
Hhaall Caiad s all jas A
o] ipd Olus .3.5
ML slae)l oyl dad ol

F-C.P"

il 30 lg) Oyl Josa -F
dsls haall dody syzmed! S g Ayl Blay culigng, opuddl 43 -Cp
Soibid] L)l -P

(0.9— 0.5 (o 79132 383) 0.65 ol 55l Sy, sl 98| Gl 3lasy o3, -N

1 ASHRAE Standard 90.1-2013 Energy Standard for Buildings Except Low-Rise Residential Buildings —
section 6.4.4.2



Leakage Factor (F) cfm/100 aq. ft

8 85 8 8

3

)l 0 ol By dad o Jgrand] (S JULg
C =F/P*® L.P
C, =720F/P*® S.I
(L/s.m”) cfm/100 ft* (250 Pa) 1in. wg Silw bies sis Gpud] &mys -Cy
(Pa) in. wg, Slnd! i)l -P
(L/s.m”) cfm/100 ft* , ! 8alg) oyl Jama -F
15 JSad] 3 mogell bl et M)l 030 el 033

”

® s A -
}3’ O:L' _ 5 C& / 03"
a3 (O
o ay - d ) . I o
oA e e 7 v
N7 d = & i e,o‘f / oo
/// - ’/ // ; . /y /I/
ATl Ly
1‘/ pd e = os -
7 i Zan v [
p4my4dulyd C s / yd yd
o / o
/ d 2 § 0.2 v P
f/ . v / / /
) 01 . //
7 / /
d 0.05
20 50 100 200 500 1000 2000
1 2 3 4 6 810 2 3 4 6 810
STATIC PRESSURE in.wg STATIC PRESSURE Pa
A (U.S. Units) 8 (Metric Units)

! 53slg) o)l Jsme 15 JS2J]

i Bory39 Babaed] AV Ly o U392.5 J gl g Cp o] £m)s agd 0o o3
1l

1 SMACNA - HVAC Systems Duct Design 4th Edition — 5.21 Duct air leakage

HVACAC-B-006



Glass

’ % 1,2 in. wg 3in wg 4,6, 10 in. wg
-~ l o - -
Duct Class (125, 250, 500 Pa) (750 Pa) (1000, 1500, 2500 Pa)
Seal Class None C B A
. - o Transverse Joints Transverse Joints | All Joints, Seams and
Applicsble Sealing NA Only and Seams Wall Penetrations
Leakage Class (CL) ¢fm/100 sq. ft (I/s per m?) at 1 in. wg (250 Pa)
Rectangular Metal 48 24 12 6
Round and Oval N 5 -
Metal 30 12 6 3
Rca:tanglf]ar Fibrous N/A 6 N/A N/A
Glass
Round Fibrous N/A 3 N/A N/A|
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System Airflow Static Pressure in. wg (Pa)
Leakage
Class cfm/ft? Peﬁ“z % (125) 1(250) 2(500) 3 (750) 4 (1000) | 6 (1500)

48 2 10 15 24 38
25 12.7 12 19 30
3 15 10 16 25
4 20 7.7 12 19
5 25 6.1 9.6 15

24 2 10 7.7 12 19
25 12.7 6.1 9.6 15
3 15 5.1 8.0 13
4 20 38 6.0 9.4
5 25 3.1 48 7.5

12 2 10 38 6 9.4 12
25 12.7 3.1 48 7.5 98
3 15 26 4.0 6.3 82
4 20 1.9 3.0 4.7 6.1
5 25 1.5 24 38 49

6 2 10 1.9 3 4.7 6.1 7.4 96
25 12.7 1.5 24 3.8 49 5.9 17
3 15 1.3 2.0 3.1 4.1 49 64
4 20 1.0 1.5 24 3.1 3.7 48
5 25 8 1.2 1.9 24 3.0 38

3 2 10 1.0 1.5 24 3.1 3.7 48
25 12.7 8 1.2 1.9 24 3.0 38
3 15 6 1.0 1.6 20 25 32
4 20 5 8 1.3 1.6 2.0 26
5 25 4 6 9 1.2 1.5 19
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4.5 Jgal] B eige 90 LS (gomel) Jslall samlg) iy slga)l o dad o (e oS

y -_ g Leakage, ¢fm per ft Seam Length
Unsealed Longitudinal Seam Leakage, = l &

Metal Duct . :
. e at 1 in. Water Pressure

Type of Duct/Seam Range Average
Rectangular Pittsburgh lock
26 gage 0.01 to 0.02 0.0164
22 gage 0.001 to 0.002 0.0016
Button punch snaplock
26 gage 0.03 to 0.15 0.0795
22 gage NA (1 test) 0.0032
Round Spiral (26 gage) NA (1 test) 0.015
Snaplock 0.04t00.14 0.11
Grooved 0.11to 0.18 0.12
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1 ASHRAE Pocket Guide 8th edition — Chapter 1

2 SMACNA HVAC air duct leakage test manual 1st edition — section 1

3 ASHRAE Standard 90.1-2013 Energy Standard for Buildings Except Low-Rise Residential Buildings -
section 6.4.4.2
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Space air diffusion with overhead heating
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Vertical Cross Section
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Sill Application
15°* Deflection

Sidewall Application
30° Upward Deflection
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18x14 41 22x12 4130x8 4l 40x6 s\l wloxid oS3 Sen 4] Laxd

40x6 (1016x152) 48x6 (1219x152) 60x6 (1524x152) 72x6 (1829x152)
30x8 (762x203) 36x8 (914x203) 40x8 (1016x203) 48x8 (1219x203)
Grilles Sizes 24x10 (610x254) 30x10 (762x254) 36x10 (914x254) 32x12 (812x305)
CFM in Inch . 22x12 (559x305) 24x12 (610x305) 30x12 (762x305) 26x14 (660x356)
(L/s) (mm) 18x14 (457x356) 20x14 (508x356) 24x14 (610x356) 24x16 (610x406)
16x16 (406x406) 18x16 (457x406) 18x18 (457x457) 20x20 (508x508)
DEFLECTION | 0° | 2212°| 45° | 0° | 22U7°] 45° | O° | 220z°] 45° | 0° | 221°| 45°
AK (fc) 128 | 125 | 112 | 1as | 14 | 126 | 166 | 162 | 146 | 196 | 191 | 172
vt [ | B 5 e e
500 I TP _[n Wa (Pa) |.010 3| .011 (3 | 018 (5)| .008 (2) ] .009 (2) | .015 (4]
(236) | Throw(F1)@100,50Fpn] 1826 | 1620 | 1418 | 1624 | 1510 | 12.17
NC 16 17 19 | <15 | <15 | =15
- P R T 2 I T S L S L 5
Velocity- Fpm (m/s) | 23 | @4 | en | e | ey | eo | a8 | a9 | ey | as | 16 | 08
600 |7 p 13 Wa (Pa)_[0.014 (5]0.015 (10,026 (1]0.011 (3)[0.013 (3)]0.022 (6)]0.008 (3)[0.010 (3)[0.016 (1)[0.006 (2)[0.007 (2)|0.012 @)
(283) | Throw(F1) @100,50Fpn] 2020 | 1822 | 1519 | 1828 | 1721 | 1418 | 1823 | 1520 | 1117 | 1522 | 1317 | 915
NC 20 21 23 | <15 | <15 | 19 | <15 | <15 | 15 | <15 | <15 | <15
- 625 | 640 | 715 | 555 | 570 | 635 | 480 | 495 | 530 | 410 | 420 | 465
Velocity- Fpm (m/s) | 3% | 33 | 36 | @8 | @9 | 32 | e | @5 | @8 | @en | &) | @b
B00 | ™ TP _[nWg (Pa) [0.025 )] 0.027 (7)] 047 (12]0.020 (5)0.023 (5)| 030 (10} 0.015 (4] 0.017 (4] 0.029 (7)| 0.011 (3] 0.018 (5)]0.021 (5)
(78) | Throw(F)@100.500pm] 2535 | 2127 | 1420 | 2332 | 1923 | 1626 | 2228 | 1825 | 1420 | 1926 | 1722 | 1319
NC 23 21 21 18 19 2 | < | 15 0 | <15 | <15 | 17
- T80 | B00 | 835 | 695 | 715 | 795 | 600 | 620 | 685 | 510 | 525 | 580
Velocity- Fpm (/s) | 4oy | @« | @5 | 35 | @8 | @0 | ¢n | ¢u | 65 | @8 | en | co
1000 ™ 51 Wg (Pa) |.038 (10)].043 (11).074 (19)] 032 (8) | .036 (9) |-061 (15)] .023 (6) | .026 (T) | 045 (11| .017 (1) | .020 (5) | 031 (9)
(471) I Throw(F)@100,50Fpn] 3241 | 2835 | 2220 | 2935 | 2532 | 1925 | 2633 | 24.30 | 1925 | 2330 | 2127 | 1723
NC 2% 27 31 22 23 27 18 19 2 15 16 21
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Area Factor Neck Velocity 102 | 152 | 203 254 | 305 | 356 | 406 | 457 | s.08
Size Ak m's
(mm) | Neck Area | Velocity Pressure [ 399 | 159 250 {400 | 575 | 775 | 1000 | 1275 | 1575
(Sq. ML) (Pa)

Lis 24 [ 3354 [0 [ 83 04 106 | 118

Pt (Pa) 4 s |14 |2 | 32 43 55 | 70 87

N.C. <15 |=15]=<15] 17 | 23 28 2 | 35 38

4 way- Throw (m)  [2.1-3.0[2.4-3.4]2.7-3.7[3.0-4.3| 3.04.6| 3449 34-52[ 3.7-55] 4058

150x150 | Ak=0.0086 L/s per side A 6 o | 12| 15 18 21 34 | 26 30
0.0232 | 3way side A-Throw (m)[2.1-3.0{2.4-3 4[2.7-3.7[3.04.3| 3.0-4.6] 34-49] 34-52| 3.755| 4058

Lis per side B 0 13 | 18] 22 26 | 31 35 | 40 44

3way side B-Throw (m)[2.1-34]2.4-3.7[2.7-4.0p.04.6] 3.44.9[ 3.7-5.2] 3.7-5.5 4.0-5.8] 4361

S2Throw (m) [2.43.7]2.74.0[3.046[3.4-52] 3.7-5.5 4.0-58] 43-6.1| 4664] 4067

S1-Throw (m) [3.7-4.9[3.7-52[4.0-5.5(4.3-6.1| 4.6-64] 490-67]52-70( 5573|5876

Lis s3 | so | 106 [ 132 158 | 186 | 212 [ 238 | 266

Pt (Pa) 4 9 15 | 24 34 47 61 77 95

N.C. <15 | <15 | 19 | 25 30 | 35 3 | 4 45

4way- Throw (m) |24-40[3.046[3.4-52[4.055] 466.1] 4967 5273] 55-7.9] 5885

225x225| Ak=0.0185 L/s per side A 13 2] 27| 33 40 | 47 53 | 60 67
0.0522 | 3way side A-Throw (m)] 244 0[3.04 6|3 4-52[4.0-55] 46-6.1] 49-67] 52-73] 5579 5885

L/s per side B 20 30 40 50 60 70 80 29 100

3way side B-Throw (m)|2.7-4.3[3.4-4.9|3.7-5.8)3.06.4] 5.2-70| 52-76] 5582 6.188] 6405
S2 & S2C-Throw (m) [2.7-4.3|3.4-52[3.7-6.1|3.4-7.0| 55-79 58-85] 6.1-88[ 6.708 | 7.0-104

S1-Throw(m) [4.3-5.8[4.6-6.7[5.5-73}4382] 6.7-9.1] 73-08[70-107]85-110[88128
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Octave Band Analysis® Approximate Overall Sound Pressure Level®

Room Types NC/RCP dBA*® dBC*
Rooms with Intrusion from  Traffic noise N/A 45 70
Outdoor Noise Sources?  Aireraft flyovers N/A 45 70
Residences, Apartments, Living areas 0 15 60
Condominiums Bathrooms, kitchens, utility rooms 15 40 &0
Hotels/Motels Individual rooms or suites 30 15 60
Meeting/banquet rooms 0 35 60
Corridors and lobbies 40 45 63
Service/support areas 40 45 63
Office Buildings Executive and private offices 30 15 60
Conference rooms 30 15 60
Teleconference rooms 25 30 55
Open-plan offices 40 45 63
Cormidors and lobbies 40 45 63
Courtrooms Unamplified speech 30 15 60
Amplified speech 15 40 60
Performing Arts Spaces Drama theaters, concert and recital halls 20 25 50
Music teaching studios 25 30 55
Music practice rooms 30 15 60
Hospitals and Clinics Patient rooms 0 15 60
Wards 5 40 60
Operating and procedure rooms 35 40 60
Cormidors and lobbies 40 45 63
Laboratories Testing/research with minimal speech 50 55 73
communication
Extensive phone use and speech communication 45 50 70
Group teaching 15 40 60
Churches, Mosques, General assembly with critical music programs® 25 30 55
Synagogues
Schools Classrooms* 30 15 60
Large lecture rooms with speech amplification 0 15 60
Large lecture rooms without speech amplification 25 30 55
Libraries 30 15 60
Indoor Stadiums, Gymnasiums and natatoriums® 45 50 70
Gymnasiums Large-seating-capacity spaces with speech 50 55 75

amplification®

No.ofOutlets 1 2 3 4 8 10 20 40
dB Boost 0 3 9 6 9 10 13 16

budl sas s el & 8l 41080 4.9 Jgux!

O 79l Al sleis] (S s154)] zylma (rn S 335 Sy 5,08 88,81 lis 25 U 3
Plogls el dad Banhaid 88,8l ALY & Lud! Jof (0 Lais (40— 55 m”) 400 — 600 ft°

1 ASHRAE Applications Handbook 2011— Chapter 48: Noise and Vibration Control
2 Recommendation by Price Industries.
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Controlling factor: noise

Controlling factor: duct friction

Application . . Main ducts Branch ducts
generation main ducts
Supply Return Supply Return
. 3 5 4 3 3
Residence
(600) (1000) (800) (600) (600)
Apartments
5
Hotel bedrooms (1000) 7.5(1500) | 6.5(1300) | 6(1200) 5(1000)
Hospital bedrooms
Private offices
6
Directors rooms (1200) 10(2000) | 7.5(1500) | 8(1600) 6(1200)
Libraries
Theatres 4 65( ) ( ) ( ) 4
.5(1300 5.5(1100 5(1000
Auditoriums (800) (800)
General offices
High class restaurants 7.5
10(2000) | 7.5(1500) | 8(1600) | 6(1200)
High class stores (1500)
Banks
Average store 9 ( ) ( )| 8(1600) | 6¢ )
10 (2000 7.5 (1500 1600 1200
Cafeterias (1800)
Industrial 125 15(3000) | 9(1800) | 11(2200) | 7.5(1500)
ndustri (2500) .
m/s (fpm) o soge)! olandl slge)l deys 112 o]
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odl 3 el

Side
la:ﬁlt::_ [ 7 ] 9 10 11 12 13 14 15 16 17 18 19 bi] 2 4 6 I8 30
Duct
6 6.6
T 7.1 77
B 16 52 87
9 B0 87 93 08
10 B4 91 0.8 104 | 109
11 R 95 102 [ 109 | 115 | 120
12 91 99 107 [ 11.3 | 120 | 126 | 131
13 05 103 | 111 | 1LE | 124 | 131 | 137 | 142
14 08 0.7 | 115 | 122 | 129 | 135 | 142 | 147 | 153
15 101 [ 100 | 108 | 126 | 133 | 140 | 1446 | 153 | 158 | 164
16 104 | 113 | 122 [ 130 | 137 | 144 [ 150 | 157 | 164 | 169 | 175
17 107 | 106 | 125 [ 134 | 141 | 149 [ 1546 | 162 | 168 | 174 | 180 | 186
18 110 [ 109 | 129 | 137 | 145 | 153 | 160 | 167 | 173 | 179 | 185 | 19.1 | 19.7
19 11.2 | 1222 | 132 [ 1401 | 149 | 157 | 164 | 171 178 | 184 | 190 | 196 | 20.2 | 208
0 11.5 [ 125 | 135 [ 144 | 152 | 160 | 168 | 175 | 182 | 189 | 195 | 20.1 | 2007 (213 | 219
.4 120 [ 130 | 140 | 150 [ 159 | 168 | 176 | 183 | 190 | 198 | 204 | 201.1 | 21.7 | 223 | 229 | 240
24 124 [ 135 | 146 [ 156 | 165 | 174 [ 183 | 191 199 (M6 | 213 | 220 | 227 | 233 | 239 | 251 | 262
6 128 [ 140 | 150 (162 | 17.1 | 181 [ 190 | 198 | 2006 | 214 | 2201 | 229 | 235 [ 242 | 249 | 26.1 | 273 | 284
I8 13.2 | 145 | 156 [ 167 | 17.7 | 187 [ 1946 | 205 | 21.3 | 221 | 229 | 23.7 | 244 | 2501 | 258 | 27.1 | 283 | 295 | 306
30 13.6 | 149 | 160 | 172 | 183 | 193 (202 | 210 | 220 | 229 | 237 | 244 | 252 | 259 | 2646 | 280 (293 | 305 | 317 | 328
32 140 [ 153 | 165 [ 177 | 188 | 198 | 208 | 218 | 227 | 235 | 244 | 252 | 260 | 267 | 275 | 289 [ 302 | 315 | 327 | 339
M4 144 [ 157 | 170 [ 182 [ 193 | 204 (214 | 224 | 233 | 242 | 251 | 259 | 267 | 275 | 283 | 20.7 [ 31.0 | 324 | 337 | 349
36 147 [ 161 | 174 | 186 | 198 | 209 (219 | 229 | 239 | 248 | 257 | 266 | 274 | 282 | 200 | 305 [ 320 | 333 | M6 | 359
38 150 [ 165 | 178 [ 190 | 202 | 214 | 224 | 235 | 245 | 254 | 264 | 27.2 | 281 | 289 | 2908 | 313 [ 328 | 342 | 356 | 368
40 153 | 168 | 182 | 195 | 207 | 21.8 | 229 | 240 | 250 | 260 | 270 | 279 | 2BE | 296 | 305 | 321 | 33.6 | 351 | 364 | 378
42 156 [ 171 | 185 [ 199 [ 2011 | 223 (234 | 245 | 256 | 266 | 276 | 285 | 294 (303 | 312 | 328 [ 344 | 359 | 373 | 387
S 159 [ 17.5 | 189 | 203 | 21.5 | 227 (239 | 250 | 261 | 27.1 | 2801 | 29.1 | 30.0 | 309 | 318 | 335 [ 351 | 36.7 | 381 | 305
46 162 [ 178 | 193 | 206 | 219 | 233 | 244 | 255 | 266 | 277 | 287 | 207 | 306 | 316 | 325 | 342 [ 359 | 374 | 389 | 404
48 165 [ 181 | 196 | 210 | 223 | 236 | 248 | 260 | 270 | 2E2 | 292 | 302 | 31.2 | 322 | 330 | M9 | 366 | 382 | 397 | 41.2
30 168 [ 184 | 199 [ 214 | 22.7 | 240 | 252 | 264 | 276 | 2B7 | 298 | 308 | 318 | 328 | 337 | 355 | 372 | 389 | 405 | 420
52 17.1 | 187 | 202 (217 | 2301 | 244 (257 | 260 | 280 | 292 | 303 | 313 | 323 [ 333 | 343 | 362 [ 379 | 396 | 412 | 428
4 173 [ 190 | 206 | 220 | 235 | 248 | 260 | 273 | 285 | 207 | 308 | 318 | 329 [ 339 | 349 | 368 | 386 | 403 | 419 | 435

(Ll lasls) (5,310l 381 Jaan)l haie)l sl 12,12 Jgnl!




Side

I:a:;arn— 10 125 150 175 0D | 225 250 175 MM 350 | 400 450 S00 550 6iM) G50 TOO T BBO OO
Dact

100 105

115 122 137

150 133 150 164

175 143 161 177 191

200 152 172 180 Hd 219

2215 161 181 200 216 232 | 246

250 169 190 210 IR 244 | 250 173

275 176 199 230 238 156 | X7 2ET 30

00 183 207 23X MME 266 | 281 MO 314 32K

150 195 22 245 2T M6 | W5 322 339 3% 383

400 07 X5 260 283 WS | 335 M3 3161 ITE 409 437

450 217 M7 274 MA O 321 | M3 363 3EZ 400 433 4 442

500 2¥7 XSE O O2ET 313 337 | 360 381 401 40 455 488 518 547

550 23 % 299 326 3152 | 375 MWE 419 439 477 511 M3 573 el

600 45 I7TH% 310 339 365 | 390 414 436 457 496 533 567 598 628 656

6350 253 X9 321 351 3TE | 44 429 452 474 515 553 589 622 653 G6E3 711

T00 261 MR 331 362 31 | 418 443 46T 490 533 573 610 64 6TT TOR 737 T65

750 268 36 341 373 402 | 430 457 482 506 550 592 630 666 700 732 T63 T4 B0

R00 275 314 350 383 414 | 442 470 496 5HD 56T (] 649 B6RE7T  TXX 755 TE7 BIE 847 K75

900 B9 330 367 402 435 | 465 494 512 548 597 43 686 T T3 TH 833 8GO  B9T 927 94
1000 01 344 3IB4 420 454 [ 486 51T 546 5T4 626 674 719 T2 RO R4D R76 91w 976 1037
1100 313 358 399 437 473 | 36 538 569 598 652 T03 751 795 B3R ETE 916 933 9EE 1022 1086
1200 iZ4 370 413 453 490 | 525 558 590 620 67T 731 TR0 EIXT BTl 914 954 93 1030 1066 1133
1300 1M 32 426 4B 506 | M3 57T 610 642 TO1 757 BOE B57 904 4B 990 1031 1069 1107 1177
1400 i 394 439 482 512 [ 589 95 629 662 T24 TE1 835 EB6 934 9ED 1024 1066 1077 1146 1220
1500 153 404 452 495 536 | 575 612 648 6Bl 745 805 860 913 963 1011 1057 1100 1143 1183 1260
1600 162 415 4631 SOE 551 [ 391 629 665 TOD TAG R17 BES 930 991 1041 1088 1133 1177 1219 1298
1700 IT1 425 475 521 564 | 605 644 6EZ TIE TS o] Q08 964 1018 1069 1118 1164 1209 1253 1335
1800 iT9 434 485 533 577 [ 619 66D 69E T35 BD4 B6Y 930 9EE 1043 1096 1146 1195 1241 1286 1371
1900 IET #4496 544 500 [ 633 674 TIZ 751 K23 REO 9352 1012 1068 11X2 1174 1224 1371 1318 1405
2000 195 4531 306 555 602 [ 646 GRE TIE TRT B40 Q08 971 1034 1092 1147 1200 1252 1301 1348 1438
2100 402 401 516 566 614 | 659 TOZ 7431 TR 857 97 w3l 1055 1115 1172 1226 1279 1329 1378 1470
00 410 470 535 577 625 | 671 TIS  TST 79T E74 s 1013 1076 1137 1195 1251 1305 1356 1406 1501
2300 417 478 534 587 636 | 6B3  T2E 7Tl B12  E9O Q63 1031 1097 1159 1218 1275 1330 1383 1434 1532
2400 414 486 543 59T 4T | 695 T40  TE4  B26 W05 Q80 1050 1116 1180 1241 1299 1355 1409 1461 1561
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Air flow | Velocity | Pressure rate | Eq. Diameter BxH
Section
cfm fpm In,, /100 ft inch Inx In
AB 700 800 0.08 12.7 18x 8
BC 500 740 0.08 11.1 14x18
BE 200 590 0.08 7.9 8x8
CE 250 620 0.08 8.6 8x8
CF 250 620 0.08 8.6 8x8
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(Syeed Bole e syomel) S0 ] Dgis 948 ISV Jama e S5 (53] w23 Jala! Lol
P Sy J] Byl i 3 53
p gxie)¥! of Stainless Steel 5] PVC JI slge Jis :Smooth osb -
Moy oo ety ! ddaiud] Gl yle Jio :Medium Smooth degeil lwgia =
(3.6 m) 12 fi Iloyall oy o Joais A1 & 311 91 (1.2 m) 4 ft LiLos sl
(0.76 m) 2.5 ft Liloyall oy o Joaty A Gl 5lme J2o :Average bawgia -
ol e smed dols e S5 Jl> b :Medium Rough £45d1 lawgia =

.FleXible ZU)A g._g)taﬁA P1 S ,’1 oS :ROugh LA -
tsyrmal) ol ) B il (o 3.12 g2l

Absolute
Duct Material Roughness Roughness €,
Category
fit mm
Uncoated carbon steel, clean (Moody 1944) (0.00015 fi) (0.05 mm) Smooth 0.0001 0.03
PVC plastic pipe (Swim 1982) (0.0003 to 0.00015 ft) (0.01 to 0.05 mm)
Aluminum (Hutchinson 1953) (0.00015 to 0.0002 fi) (0.04 to 0.06 mm)
Galvanized steel, longitudinal seams, 4 ft (1200 mm) joints (Griggs Medium 0.0003 0.09
1987) (0.00016 to 0.00032 f) (0.05 to 0.1 mm) Smooth : :
Galvanized steel, spiral seam with 1, 2, and 3ribs,
12 ft (3600 mm) joints (Jones 1979, Griggs 1987) {(New Duct Friction Loss Chart)
(0.00018 to 0.00038 fi) (0.05 to 0.12 mm)
Hot-dipped galvanized steel, longitudinal seams, 2.5ft (760 mm) joints 0Ol1d 0.0005 015
(Wright 1945) (0.0005 ft) (0.15 mm) Average . :
F' -\ ’ .\.\ v a 3 orl
?hrous glass duct, |.‘1g1d . | | - | Medium

Fibrous glass duct liner, air side with facing material (Swim 1978) Rough 0.003 0.9
(0.005 ft) (1.5 mm)
Fibrous glass duct liner, air side spray coated (Swim 1978) (0.015 f1)
(4.5 mm) Rough 0.01 3.0
Flexible duct, metallic, (0.004 to 0.007 ft (1.2 to 2.1 mm) when fully
extended)
Flexible duct, all types of fabric and wire (0.0035 to 0.015 ft (1.0 to 4.6
mm) when fully extended)
Concrete (Moody 1944) (0.001 to 0.01 ft) (0.3 to 3.0 mm)

e ) | Bgis Cina3 312 Jgacel
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:Ductmate @al}ﬁ .13

B jpex gl i B3 5150)] (8)lome eaanaiis o)l el L] (oo Ductmate zalyy sy
Lol Lz LdSS _llg JGY1 Jame s poomad)] Jalgs uay Y

Calculate L5 M5 (0 laslgll poss (Sp s 1113 JSEIL e 90 ddand] 7raliydl 41
Al 1 g &y predl o lgdl s HLas Y1 o3 Units Ll e o5

DuctMate 1.0.9.0 Py
File Edit Calculate Window Help
Property |"-.J'a|ue U nits |
Barometer 107,325 = |kPa
Average Temperature 130123 i
Duct Roughness Average
Preszure Rate 040 Fa‘m
Wolume Flow 211 [
Round Duct Welozity | 3.00 s
Equivalent Diameter | 299 i
Clear Height 300 71
Clear ‘width 250 71
Sohved... [Velocity, 5izel  [[Width, Heigh

Ductmate el d42191.13 JS2J!

Jiasd! cyaan e LI e 30! (s of ,Barometer il ¢pons $od) hadall Led o oy o
o s £,V apassd o 13 S]] 3 moge 58 LS el mhans (e gl )1 gased 8380 gl
Ui LW e Lgadd] Hlaslg o 1 8,01 55 e 5l (Saw of Altitude il cres !
Sl 8gal) Accept o 155 o (sol! il s JWbg LIL gl V1 spaomty iyl psid

s ) Lol

: Accept Cancel

, Pressure |1 01.325 | kPa j
Alttude |0 m -
| &
i

jReady...

ol haall o] ol s (s 6, Y1 s 5380 2.13 US|



s 90l (mtalan gl dudo Jlg ddlonll 8] oll iomys syaoes o3y Average Temperature Jasll M- (10 o3
290 o8 LS (59l 8380 ylad sl aa e B! e 5a) oSon 5T ymall e 5L
5352l V' e 5 5 ol S oluce el pgdd Ladd (akend ooty palh S~ 313 JSJI 3

RATUR T AP )
= = ? X ¥
|Property |‘v"alue | nits
Marne nDuct |
Freszure 101.325 kFPa
| Dy Bulb 130 T
|'wiet Bulb 123 T
| Enthalpy 4.9 kJ kg
{ Hurridlity 2.653 a/kg
| Relative Humidity 92.5 i
Dew Point 11.8 T
\"ap Pressure 1.385 kPa
Sat Pressure 1.493 kPa
Density 1.228 kg/m3
|Heat Capacity | 1.022 b kK
|Ready...

S yag,Soludl 8380 3.13 S

Duct dawsia)l LW M (30 Jo 1) o] Bgts o 2305 ok )| Lz lgll (o
Roughness Y15 Calculate 3| JM5> (o Dyt oud pouis Sar 41 Lle Roughness
AW L glladl wlpnaid spased o3 @5 Settings

Pressure Rate _Jix| & yos JS0Y] Joma =

Volume Flow Jas)l cyos slge)] (38055 =

Round Duct Velocity Jésd! s ds ] =

Equivalent Velocity Jax! oy 1381 ,hall -

Clear Height Jax)| (ot syl a5, -

Clear Width Jas)! e syxll Loy =
0 Lks  sllaadl @l 3L Glacms ) ot ALl 0ol o Ladh (opted oo Lo 4S5

ornad e 8392 9ol L Bax1g)l s 8,8l o1 L LaUL dgme L) Baslg)l s LISal
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Print .Y plasesls

Report n

Frint  Copy Email Setup  Font
DuctM ate Beport

Results
Barometer 101.325 kPa
Awerage Temperature 130123 T
Dct Roughness Average
Fressure Rate 0.40 Palm
Wolumne Flow 21 15
Fiound Duct Welocity 3.00 s
E quiralert Diarneter 293 lolu]
Clear Height 300 mm
Clear Width 250 mm
Intermediate ¥alues
Friction Factor 0.0218
Air Dengity 1.2277 kadcunn
Diynamic Yiscosity 17.794 uPa-s
Roughness Settings
Smoath 0.0300 i
Mediumn Smooth 0.0300 i
Awerage 0.1500 mm
Medium Raough 0.9000 lolu]
Rough 3.0000 mm
Fapitenad i bt Sver

Ready
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Syl Jah (symadd ISV Jana
:Wslayl e g Fittings oMo gl (o o)l bow .2

Ap-Cxvp
[Pa] in, ,dbog)l et il Lo ylaie-AP

gl A Gl Jglosr 0 ke Joamd gsmd jladn 50y dogll Ladall bysa b -C
ASHRAE 2009 g2+l F21 Duct Design Jadll ;1 5 SMACNA HVAC System Design
Alog)l 95 s U39 Fundamentals

1ML lasyg, deypudl aos -V

Vp=pV*/2
[m/s] fpm ,s1ge)l dsyms -V
: JWUs [1.204 Kg/m®] 0.075 Ib/ft” (sglus dpallaid] by, 2l siss, s15ll 23LS -
Vp = 0.602 V? (SI)
Vp = (V/4005)° (IP)
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:ASHRAE Duct Fittings Database &AU w .15

o9 Name cogll ed §9yiall wlaolge spamis pgds Preferences Jad! Utility 251 ¢y

PPRESIS| FUARCSIN| PLL’:J 5Uss Units cggad!

[FSYR %;)‘3 JEN c’a..; O &153)’2”5 s194)l 8yl,> doy5 o Air Properties )ASU Utility 43! cpag

sloedl BUS Je Jg5

1§ 5318) Ao gll S syomss g zralpull domg) yl B39 gl &y 2t 2SI o0 Ao gll 300 )] sy
pod o5, 8y o)l S waod o5 (ond ol Aol A5 ,8.65) i)l 939 (S 9 Julatms
B! Cluses maliyll pgid Calculate ,o¥1 s (a3 o5 Input Jgazd! s JU5¥1 Ul sgaos

oyl sig) bhianll bawg I Jaleg depud] asig depudl Jui g

Add Fitting to ¥ alasesl §aytall d08 dlog BLo| Sy dlogll Ciyyms (oo sleid) ssy

.Add fitting ).os!l Project &3 M ¢ye ;‘ Project

View Project Records Y| JMs ye Lzilos] N %;J‘ eHlogl g s $LY] (S

.Create pdf File )AKX‘ f‘mppdf@h IS s dlogll 1,5 adgd (S WS

Eile Utilities Project Administrator Help

lns R SR §B 2 R FEFEEI RN E R

$R5-1_Smooth Radius Wye of the Type As + Ab > or = Ac, Branch
90 Degrees to Main. Diverging (Idelchik 1986. Diagram 7-21)

£ Exhaust/Retum

HVACAC-B-006

Input Output
[Height (H. mm)] 300 Branch

idth [, o] [300 elocity Vb, m/s) 33

idth /b, mm) [150 el Pres ot Vb [Pvb. Pa) H

idth (W, mm) 2500 [Loss Caefficient [Cb] 267
[Flow Rate (e Lis] [750 [Branch Pressure Loss (Pa) 18
[Flow Rate (Ob, Lés] [150 Main
Densty (ka/m™3)  [1.204 elocity [Vs, mis) | &0

elocity [Ve, més] [ 3.3 v
£ Flst Oval q >
21 Common

byl gzl 115 S
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by abolig)l slay | Glus Callaglly 116 Sl jrioga 30 LS glaiall (s 515 5 e allas Lol
(iSa e gy plladdl 1 ) Lol i 50l 0 D) el

D

500 cfm

40

@A

000 cfm

U0 cfm

oo

1000 cfm

S5 5sh 5y allas 116 S|

:J=dl

2.16 JSt)l 3 g 90 oS Jgor walais pod ladl 3 -
OSJg) el o (ys £l Y1 2o Ductmate ol iJg¥l wlpral, Ll ey pod>  ~
S A1) el B g g (L9% 13 (S3) Jluoydl slan 8yl dryag (0 0 £185,Y]

(Medium smooth ,lseiw)
Secti It Air Flow | AirVelocity | Diameter | Friction Rate| Duct Length | Pressure Drop
&ction &m [cim] [fom] [inch] [Inchi1007 | [fi] [inch]

2.16 Js.ul!




AB ghiy|
plaseialy o . iSe B gy pladll o) Jlxsl 1200 fpm Jo¥l ghaiell 3 L3lan¥] eyl o3
James 17.48 in g ,hadll ()] a0 1200 fpm slgn dsyug 2000 cfm (33,31 sis Ductmate galiy;
18” sl 1SV Jlaill ks VY Ggd! B oY ladll 1in o] el 0.109in/100" i)l by.a
& 7290 90 LS 0.094 in/100° sl sl Lo Jameg 1132 fpm depud! muais JWbg
lig haall by ol La>Mg 416 JSa)l 3 90 LS Jsand) b Ll sda s 3.16 JSI

0.094 in &L:.%J l

g X
File Edit Calculate Window Help

Property |Va|ue |Units |

Barometer 14.696 Psi

Average Temperature 55.4/63.6 F

Duct Roughness Medium Smoath

Pressure Rate 0.094 iwa/100"

Volume Flow 200000 cfm

Round Duct Velocity 1131.8 fprn

Equivalent Diameter  18.00 inch

Clear Height 15.32 inch

Clear Width 17.72 inch

Solved... [Flow, Size] [Diam, Width]

AB ghiJ! J>3.16 JSuJl
. Air Flow | AirVdodty | Diame®r | Friction Fate | Duct Length | Pressure Drop
Secton | [Em [cim] [ inch]  |Inchiod] | [inch]
AB Duct | 2000 1130 18 0054 100 0094

416 Sl
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0.049in g» gl l iy} o)l bywg

wsllagl jhadll ()] 12>260.1091n/100° JSe Jane sie U500 cfm glaied| i 3 5lge)l 335
g0 Aol sin 3 1SV s yaodl Sl Ll 3 candly 10in ja0dl il \lixing 10.37 in
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ASHRAE Duct Fittings zelyJl plaseiwl day,adl ody) haall bas olaow pgiiw Lag
SD5-1 dlogll jlasl ue 34516 Sl 8 pane g0 LS UL J-sL Database

& Supply Input [Dutput
& Round ‘Diamelel [De.in] |18 ‘ Branch
-1 Plenums - - F
& Esits [Diamete Db, in] — [10 elosity (b, fpm] | 917
-3 Transitions ‘Dlamelel [Ds. in.) |18 Ns\ Pres at Wb [Pwb. in. wa) | 004
& nctwuns, Diverging [Flov Rate (Oc. cfm) 2000 [Loss Casfficient [Cb) | 077
M Heel-Tapped Elbow
Dawble Wye ‘HUW Fiate (Db, cfm) |EDD ‘Eranch Pressure Loss (in. wa) | 003
&0 Cross [Densty lomA™3) (0075 | Main
#00 Tes [elacity Vs, fpm) | 1074
5 e Slocity (Ve fpm) 132
& Conical Branch [eocty . fen)_ |
i i Conical Branch Tapered into Bo NE‘ Fres atWs [Pvs. in. wgl | 0.08
90 deg. Staight Body Branches | Na\ Pres atVe [Pre, in. wg) | 0.07
Coan Br with 50 deg. Elbow, Br 30 ‘LESS Coefficient [Cs) | RE]
H 1 45 deg. Con Br with 30 deg. Elbc - -
&5 Non-Conical Branch ‘Mam Pressure Logs [in wa) | om
45 degres
[ 45 deg. Shraight Body Branch wi )
45 deq. with 45 deq. Elbow, Br & S A e SHERED
([ 45 deg. with 50 deg. Elbow, Br
+[ 45 dea. with 30 dew. Elbow, Br 4 B, 0, (1728 mm)
: Symmetrical \wye, 30 deg. with 4 i rm ) rrn
1
£3 Fan & System Interactions D er 12°(300mm) mox )
-2 Rectangular =3
-23 Flat Oval 45
£9 Comman Qe _ | I LI
23 Exhaust/Retun fg 1"(25mm]__‘ L A
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0.03in 3l (3,1 105 0.011n g8 i)l 3yl 0 dlogl) haiall g o) Laxd
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U 10.37 in g wgllad)l Jadll o] Lasd5 500 cfm 3. sieg &Ll &y ol ity
ABCD L)l Y BE ghai! b s)lisl o5 bo oS e 121 sl 181 jladll lsvi
U5 oy sleed! 130 oo b)) bgas Sanises Jas¥! (e S ABE jla! pa Tgus]
Laall bsng 0.053in/100" izl DYl Jane (58w Hhadll lin sieg . ladll S
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Path,pcp = 0.094 + 0.049 + 0.048 + 0.01 + 0.0 + 0.01 + 0.05

PathABCD = 0.261 in

Path,gcr = 0.094 + 0.049 + 0.072 + 0.01 + 0.02 + 0.03

PathABCF =0.2 75 in

Path,gr = 0.094 + 0.052 + 0.03 + 0.05

PathABE = 0.226 in

Sect " AirFlow | AirVelocity | Diameter | Friction Rate | Duct Length | Pressure Drop
ection em [cfm] [fpm] finch] [Inch/1007 | [ff [inch]
AB Duct 2000 1130 18 0.004 100 0.094
BC Duct 1500 1075 16 0.098 50 0.049
BE Duct 500 917 10 013 40 0.052

TeeB -

Mam | 20007 1500 18/ 16 0.01

TeeB -| 5000/ 500

Branch 18/ 10 0.03
CD Duct 500 637 12 0.053 90 0.048
CF Duct 1000 935 14 0.09 80 0072

Tee C -

Man | 1500 /500 16/ 12 00

Tee C -\ 1500 /1000 16/ 14 0.02

Branch

Elbow 500 12 0.01

Sl Jyae 6.16 JSal!
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- Duct
Fire
Hood to Duct -
Connection
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Lighting ‘\a\_ﬁ-

Suppression
:_/_/‘ Link
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Outside . . Plenum
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A Baffle Filter :
". LY
I |II # ]
B N
' \— Trough Grease
] Collection
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i
(1.98 m)
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Type of Hood End Overhang Front Overhang Rear Overhang
Wall-mounted canopy 6 in. to 12 in. 121in (30 cm) --
(15-30 cm)
Single island canopy 61in. to 12 in. 12 in. (30 cm) 2 in. (30 cm)
(15-30 cm)
Double island canopy 6 in. to 12 in. 12 in. (30 cm) 2 in. (30 cm)
(15-30 cm)
Eyebrow 0 in. 12 in. (30 cm) --
Backshelf or Pass-over 0to 3 in. (72 mm) - Front set back 6 in. to 12 in.
(15-30 cm) in from the front
of the cooking surface
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1 ASHRAE Standard 154 — Ventilation for commercial cooking operations
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Extra Heavy Heavy Medium Light
Hood Type Duty Duty Duty Duty
cfm/ft | L/sm | cfm/ft | L/sm | cfm/ft | L/sm | cfm/ft | L/s.m
Wall-mounted
550 852 400 619 300 464 200 310
canopy
Single island canopy | 700 1084 600 929 500 774 400 619
Double island canopy
550 852 400 619 300 464 250 387
(per side)
Eyebrow
N/A N/A N/A N/A 250 387 250 387
Non-canopy
Backshelf / pass-over | N/A N/A 400 619 300 464 300 464

Jokll soxlg) s,kall slgn (3800 daud 2.17 Jguxl

Jaandl 3 8)sSidl g8¥1 6315 sl 4SU1 IMgiasl Juli (o0 5Ll Jgood! o anind (S
:ASHRAE 90.1 5,5l (yo ouniin 909317

Extra Heavy Heavy Medium Light
Hood Type Duty Duty Duty Duty
cfm/ft | L/sm | cfm/ft | L/sm | cfm/ft | L/sm | cfm/ft | L/s.m
Wall-mounted
385 597 280 434 210 325 140 217
canopy
Single island canopy | 490 760 420 651 350 542 280 434
Double island canopy
385 597 280 434 210 325 175 271
(per side)
Eyebrow
N/A N/A N/A N/A 175 271 175 271
Non-canopy
Backshelf / pass-over | N/A N/A 280 434 210 325 210 325

ASHRAE 90.1 335 gl 5.515) o,k 58 385 ko 3.17 o]

(465 L/s.m) 300 cfm/ft ¢ye 5,2l slan 3955 dend Ji5 ¥T ey Type I 9l e 390l ddly

1 ASHRAE Standard 154 — Ventilation for commercial cooking operations

2 ASHRAE Standard 90.1-2013 - Energy Standard for Buildings Except Low-Rise Residential Buildings
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SYMBOL MEANING SYMBOL SYMBOL MEANING SYMBOL
POINT OF CHANGE IN DUCT 201280
CONSTRUCTION (BY STATIC SUPPLY GRILLE (SG) =
PRESSURE CLASS)
DUCT (18T FIGURE, SIDE :‘Eir}u:::fg:%:m‘if 20x12RG
SHOWN 2ND FIGURE, SIDE ORCLO) v
NOT SHOWN) It S
ACOUSTICAL LINING QUPPLY REGIGTER (2R) 20x12 SR
OUCT DIMENSIONS FORNET | [~~~ e INTEORAL VL. Foocem
CONTROL)
FREEAREA |
EXHAUST OR RETURN AIR D 1200
DIRECTION OF FLOW E INLET CEILING (INDICATE Cd e —

TYPE)

DUCT SECTION (SUPPLY)

DUCT SECTION (EXHAUST
OR RETURN)

INCLINED RISE (R) OR DROP
(D) ARROW IN DIRECTION OF
AIR FLOW

SUPPLY QUTLET. CEILING,
ROUND (TYPE AS SPECIFIED)
INDICATE FLOW DIRECTION
SUPPLY QUTLET. CEILING,
SQUARE (TYPE AS SPECIFIED)
INDICATE FLOW DIRECTION

TERMINAL UNIT. (GIVE

=y 20
{\/E’/}I 700 CFM
Lk

700 CFM

TRANSITIONS: GIVE SIZES. ri]_} TYPE AND OR SCHEDULE)
NOTE F.O.T. FLAT ON TOP
OR F.0.B. FLAT ON BOTTOM COMBINATION DIFFUSER gl ]—] “—Hﬁ -
IF APPLICABLE ) AND LIGHT FIXTURE D
DG
STANDARD BRANCH
FOR SUPPLY & RETURN DOOR GRILLE 12x6
(NO SPLITTER) 45° INLET 7~
SOUND TRAP T b
WYE JUNCTION { -\ 3 5# =
v = FAN & MOTOR WITH BELT —H-
VOLUME DAMPER - GUARD & FLEXIBLE =
MANUAL OPERATION { | } CONNECTIONS g5
AUTOMATIC DAMPERS E 7 VENTILATING UNIT [l
MOTOR OPERATED sgc — oD (TYPE AS SPECIFIED) -
g
ACCESS DOOR (AD) ORD
ACCESS PANEL (AP) UNIT HEATER (DOWNBLAST) Ki
FIRE DAMPER: ]
SHOW 4 VERTICAL POS. 1{ FO ! U}
SHOW —@ HORIZ POS. @ AD UNIT HEATER (HORIZONTAL)
SMOKE DAMPER /5\ UNIT HEATER

HEAT S§TOP -
CEILING DAMPER -
RADIATION DAMPER -

TURNING VANES
(TYPE AS SPECIFIED)

BB 1

(CENTRIFUGAL FAN) PLAN

THERMOSTAT

FLEXIBLE DUCT
FLEXIBLE CONNECTION

POWER OR GRAVITY ROOF
VENTILATOR - EXHAUST
(ERV)

POWER OR GRAVITY ROOF
VENTILATOR - INTAKE (SRV)

GOOSENECK HOOD (COWL)

BACK DRAFT DAMPER

BDOE

POWER OR GRAVITY ROOF
VENTILATOR - LOUVERED

LOUVERS & SCREEN

SYMBOLS FOR HVAC SYSTEMS (I-P)

HVACAC-B-006
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SYMBOL MEANING SYMBOL MEANING SYMBOL
POINT OF CHANGE IN DUCT 2001 308 80
CONSTRUCTION (BY STATIC SUPPLY GRILLE (SG) F 30 Lps
PRESSURE CLASS)
RETURN (RG) OR EXHAUST
gucr {13; ;u:ms. sn:.sDE (EG) GRILLE (NOTE AT FLR 508 x 305 RG
' OR CLG) 330LPS
NOT SHOWN) .
SUPPLY REGISTER (SR)
%wmumcm NET (A GRILLE + INTEGRAL VOL. Rt
CONTROL) 330 LPS
FREE AREA
EXHAUST OR RETURN AIR premp——
DIRECTION OF FLOW INLET CEILING (INDICATE (i) ot
TYPE)
DUCT SECTION (SUPPLY) SUPPLY OUTLET. CEILING, 508
ROUND (TYPE AS SPECIFIED) Q‘; | o —
DUCT SECTION (EXHAUST INDICATE FLOW DIRECTION 2/
OR RETURN) SUPPLY OUTLET. CEILING, 208
SQUARE (TYPE AS SPECIFIED) .
INCLINED RISE (R) OR DROP - T
(D) ARROW IN DIRECTION OF R _ INDICATE FLOW DIRECTION -
AR FLOW TERMINAL UNIT. (GIVE ity n-
TRANSITIONS: GIVE SIZES. [@ TYPE AND OR SCHEDULE) i
NOTE F.O.T. FLAT ON TOP
OR F.O.B. FLAT ON BOTTOM t COMBINATION DIFFUSER i | —”m ™
IF APPLICABLE ! AND LIGHT FIXTURE IR
DG
STANDARD BRANCH
FOR SUPPLY & RETURN {%‘_} DOOR GRILLE 305 x 152
(NO SPLITTER) 45° INLET 7~
SOUND TRAP sT
WYE JUNCTION 1‘? f ok
) FAN & MOTOR WITH BELT Fl
VOLUME DAMPER GUARD & FLEXIBLE I; —
MANUAL OPERATION CONNECTIONS =]
AUTOMATIC DAMPERS % VENTILATING UNIT
-
MOTOR OPERATED = T Twoo (TYPE AS SPECIFIED)
ACCESS DOOR (AD) SR
ACCESS PANEL (AP) </ AD UNIT HEATER (DOWNBLAST) n
FIRE DAMPER:
SHOW —4 VERTICAL POS. E‘ E Y
SHOW @ HORIZ POS. @ A0 UNIT HEATER (HORIZONTAL) Eﬂ\*

mm/s\

HEAT STOP -
CEILING DAMPER -
RADIATION DAMPER -

A
A

TURNING VANES
(TYPE AS SPECIFIED)

FLEXIBLE DUCT
FLEXIBLE CONNECTION

GOOSENECK HOOD (COWL)

BACK DRAFT DAMPER

wo £

UNIT HEATER
(CENTRIFUGAL FAN) PLAN

THERMOSTAT

®

POWER OR GRAVITY ROOF
VENTILATOR - EXHAUST
(ERV)

%

POWER OR GRAVITY ROOF
VENTILATOR - INTAKE (SRV)

®

POWER OR GRAVITY ROOF
VENTILATOR - LOUVERED
914Hx610L
LOUVERS & SCREEN E
—————

SYMBOLS FOR HVAC SYSTEMS (S-l)
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- SMACNA HVAC duct construction standard metal and flexible 3rd edition

- SMACNA HVAC Systems Duct Design 4th edition

- SMACNA Kitchen ventilation systems and food service equipment fabrication
and installation guidelines

- SMACNA HVAC air duct leakage test manual 1st edition

- SMACNA Duct Cleanliness for new construction guidelines

- ASHRAE Applications Handbook 2011

- ASHRAE Standard 90.1-2013 Energy Standard for Buildings Except Low-Rise
Residential Buildings

- ASHRAE Standard 154 — Ventilation for commercial cooking operations

- ASHRAE Pocket Guide 8th edition

- ADC Flexible Duct Performance & Installation Standards 5th edition

- Builder's Guide to Energy Efficient Homes in Louisiana
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