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Designing a Supply Air Duct for Office Buildings:

A Case Study of Punn Project
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Abstract

The Punn Project office building does not have much space between the bottom of the beam
and the ceiling column for duct installation. Spiral ducts should not be used for large amounts of air
transportation and they cannot be concealed above the ceiling. It is also necessary to change from spiral
ducts to rectangle ducts. This study was carried out to design a supply air duct for office rooms based
on the size of the supply air grille and fresh air grille, and the calculation of the quantity of galvanized
iron suitable for the air conditioning work within the office rooms using an equal friction method as a
design method.

Referring to the redesign and the redesign and the building site plan, it was discovered that the
computed friction loss pressure values were comparable and that the duct sizes were not significantly
different from each other. The dimensions of the supply and fresh air grilles were 14in X 14in and
30in x 24in, respectively. The quantity of 24-in galvanized iron utilized in the design was 305.39 ft’,
whereas the amount used for the building site plan was 333.54 ft'. > J

b

Keywords: air duct, air grille, galvanized iron {Co-op Advisor.)
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2.1.1.2 noasay (Duct) AINNVIAT 97U Sheet Metal and Air Conditioning Contractors'
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National Association (SMACNA) 1190901y 4 1y
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TagldaTeednsiuaie wu Spiro Machines Spiral — Helix Machines Wudu

710 2.5 W03
1.1 ¥U1AYDIND (Spiral Flat Oval Duct)
(M) mmgw‘?m@i 150 mm (6 in) — 700 mm (28 in)
(@) AUAAAIUA 550 mm (22 in) — 2,085 mm (82 in)
() ANWBINIATTIH 2 m 130ATUATINABINT

1.2 Y000 (Flat Oval Duct Fittings)

F—'l F = W-H = Flat Width

w W = Major Dimension

d' 9 1 1 =~
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Flat Oval Duct Construction

Major Dimension Duct Width Spiral Seam Duct Gage
To 24 in 24
251into 36 in 22
37 in to 48 in 22
49 in to 60 in 20
61 into 70 in 20
71 in And Up 18

1.3 N09NaY (Spiral Round Duct)

YAFUHIFUINA1NALA 75 mm (3 in) — 2,000 mm (80 in)AWET2

UIATTIU 3 m W3 DMNADINS

4 :
517 2.7 norenaw
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(M) anAABUFINZE ( Galvanize ) A2IWHU 0.45mm — 1.2 mm RRINIEFY
-40° C D19+ 250° C

(v) AuAMae ( Stainless ) AUNU 0.4 mm-— 0.8 mm §UNYN -40° C GR
+450° C
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Round Duct Construction

Pressure Class in.wg (Pa) Seam Type Permitted
Positive + 10 in.wg (2,500) RL-5
Negative — 4 in.wg (1,000) RL-5

4

3. ioaweiun1szaen (Wind Flex Duct)
1 I a 1 [ a {
voanaunilszassriagangu lage aunsodalnage ldawiamandesns

' ¥ 3 ' A = ] P )
?fZﬂ’JmLﬂmiGl“]fﬂmﬂuT]E]mJ Flex NULTUTIANIUUDY UUIHUNLLN
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3.1 Nieauldnd (FLEX)

(m ’Sl’c‘fﬁ] : Foil ( Aluminum Polyester Laminated )Wire( Steel Wire) Adhesion
( Self — Hardening Type )

(V) 1FurgUInA1e : 100 mm — 500 mm

(A) NURUHAN : -30° C D4 150° C

N ANMNYII 10 m
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(M) 32VVILVIEIMA (NDAY )
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4. NOIANIMANTUT (Thick Steel Welding Duct)
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(3) ANUYINTUANUADINTG
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4.1 nolanys latiz (Flexible Metal Duct)
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2.1.2 NYEHITNMIBRNUVUNDAY
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Q13199 2.4 a31alasmveaneauLUUNANAUNDANYIIADY
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9 s 4 A Ay IR XS oA
wihmnuesuuudasuHud (ARD) uaieIdilu 7 3u Ao 4L-ARD, 3L-ARD, 2L-
ARD, 1L-ARD, 3S-ARD, 2S-ARD, 1S-ARD. A31avA 1411111908014 uiAN1In15n 520180
uaz dMmiidedauitauenniinedivesly ended1asu : U 3S-ARD wu1eH wilinnues

A A A g9 a y &
TUAIUNUNT LUDUNITNISINYAY 3 NANI 1um1uﬂ1uﬁu
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NECK VELOCITY IN FEET PER MINUTE
NECK SIZE | RATING
400 500 600 700 800 900 1000 | 1200 | 1400
S 4 CFM 78 98 18 137 157 176 196 235 274
6" x 6 5p 0.04 0.06 0.08 0.11 013 0.16 0.20 0.28 0.38
0.196 RAD 35 36 &6 46 &6 57 g7 68 68
8" = CFM 140 178 208 244 273 314 349 419 487
x 8 sp 0.3 0.05 0.07 0.10 0.42 0.17 0.8 027 07
0.349 RAD 48 58 58 58 59 610 610 71 813
CFM 28 2n 37 381 438 490 545 654 783
"
10" x 10 Sp 0.06 0.09 012 0.22 0.24 0,30 0.3 0.52 0.12
0.545 RAD 59 59 811 511 7-18 7-13 g-14 316 12-18
CFM 314 390 an 550 628 706 785 942 1009
" N ¢
12" x 12" sp 0.04 o 0.10 0.18 0.20 0.29 031 049 067
0.785 RAD 6:10 610 612 612 7-14 116 10-18 13-21 15-25
CFM 428 535 642 749 856 963 1070 1280 1500
14" x 1" SP 0.0 0.8 0.12 047 020 0.28 0.31 0.4 0.59
1.07 RAD §13 813 1115 1116 13-19 13-19 18-23 21-26 24-28
: ol CEM 560 700 840 980 1120 1260 1460 1680 1960
16" x 16 sp 0.07 0.8 0.14 0.9 0.26 0.30 0.41 0.50 0,82
140 RAD 10-14 10-14 1317 14-18 17-22 1822 19-25 20-09 24-30
CFM 708 885 1062 1239 1416 1593 1770 2124 2478
18" X 18" y
5P 0.05 0.07 0.1 0.18 0.2 0.28 0.35 0.53 0.12
1.77 RAD 914 915 12:18 12-18 1724 18-26 2028 2330 2632
20" x 20" CFis 872 1080 1308 1526 1744 1062 2180 2616 3052
SP 0.05 0.08 042 0.16 0.24 0.28 0.36 0.54 0.78
2.18 RAD 11-17 12-18 14-20 14-20 1925 20-26 2229 2330 21-38
" W CFM 1052 1315 1578 1841 2104 2367 2630 3156 3682
22" x 22 sp 0.5 0.07 0.1 0.14 0.23 0.26 0.82 0.50 0.70
2.63 RAD 11-18 12-18 1492 1522 2024 20-24 2230 2232 2436
i ul CFM 1256 1570 1884 2198 2512 2626 3140 3768 4396
24" x 24 sp 0.05 0,00 0.12 0,16 0,20 025 0.28 0,40 0.54
3.14 RAD 12:18 12-18 1622 18-24 2120 2230 24-32 27-38 30-40
CFM 1709 2137 2564 2992 3411 3847 aom4 5129 5184
28" x 28"
y s 0.06 0.00 0.1 0:14 0:19 0.23 0.28 0.39 0.52
4.274 RAD 13-20 1322 12-23 14+94 22-31 21-36 271-36 30-40 3444
CFM 2236 2195 3354 3913 4412 5031 5590 6710 7826
32" x 32" g
Sp 0.02 0.03 0.04 0.06 0.07 0.09 0.11 0.18 0.21
5.59 RAD 1422 1422 18-25 20-26 2342 34-34 2839 32-42 35-48
. ol CEM 2628 3535 4249 4949 5656 6363 7070 8480 9890
36" x 36 Sp 0.03 0.04 0.05 006 0.10 0,12 0.16 0.23 030
7.07 RAD 14:22 1924 19-28 2026 2334 30-40 33-46 3346 37-48
CFM. = CAPACITY IN CUBIC FEET PERMINUTE MULTIPLIER FOR MODEL CSD
SP. = STATIC PRESSURE IN INCHES OF WATER CFM x 1.08
RAD. = RADIUS OF DIFFUSION IN FEET SP x 0.95

RAD x 0.90
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A13199 2.7 IS UNTADNIANAAL

FREE FACE VELOCITIES
LISTED EFFECTIVE
SEZE AREA
(SQ.FT.) 300 400 500 600 700 800 900 1000
10x 6 30 % 29 150 180 210 240 270 200
12 x 6 36 108 144 180 218 252 288 w2 360
10 x 8 40 120 160 200 240 280 320 %0 - 400
12 x 8 .50 150 20 2% 200 3% 400 450 500
14x 8 .58 174 212 20 us 408 464 522 580
12 x 12 a5 25 00 s 4%0 525 €00 675 750
20 x 10 1.05 315 420 525 630 735 840 945 1050
18 x 12 1.15 345 460 518 630 L] 920 1035 150
30x 8 1.25 375 500 625 750 £75 1000 12 1250
24 x 12 1.55 485 620 5 %30 1085 1240 1235 1550
18 x 18 1.75 525 0 875 1050 1225 1400 1573 1750
24 x 14 1.80 54 72 %0 1080 1250 1440 1620 1800
30 x 12 1.96 588 T84 580 s 12 1468 1764 1960
24 x 18 2.40 120 960 1200 1440 1880 1520 2160 2420
30 x 18 3.00 %0 1200 1300 1800 2100 2400 2700 3000
24 x 24 3.20 960 1280 1600 1920 2240 2560 2880 3200
36 x 18 3.60 1080 1440 1300 2150 220 2580 3240 3600
30 x 24 4.05 1218 1620 2025 2430 2635 k2] 3845 4030
36 x 24 4.85 1435 1940 2425 2310 3395 3880 4365 45850
30 x 30 5.10 153 2040 . 2550 ) 870 4080 4530 5100
36 x 30 6.09 1827 2438 3045 1854 4263 aar2 5451 8090
48 x 24 6.50 1955 2800 3250 2906 4550 5200 5850 500
48 x 30 B.15 2445 2% 73 4590 5705 6520 7335 8150
48 x 36 9.85 7984 3940 45 5912 €895 7820 8885 9550
STATIC PRESSURE

INCH OF WATER 0.015 0.025 0.042 0.062 0.08% 0.120 0.150 0.185
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(V) UAUFINSFFOVIVDS 20 ANUHUIDEN 0.9 mm
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10.29 kg 5101 565 LN
o A = o P Y H o ~
(V) FINSAUHUATITINUAUUDST 24 NI 4 ft 817 8 ft AWMU 0.55 mm UMD laemae
12.55 kg 51011 690 LN
E) A a < P ) E o ~
(M) TINTFUAUATIAINUAIUDT 22 NI 4 ft 817 8 ft ANUNUI 0.7 mm YIHNA laemae
15.56 kg 51A1 815 LN
o A a < P ) E o ~
(@) FINTFUAUATIAINUAIUBT 20 NI 4 ft 817 8 ft AIWHUT 0.9 mm WIHNA laemae
20.26 kg 5101 1,130 11N
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kg 51A1 795 UM
[ ] 14 %,' [ $
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kg 5171 1,045 YN
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SHEET METAL

DIMENSION
(LONGGEST SIDE) (U.S. GAUGE)
UP to 12 in NO.26
13-30 in NO.24
31-54 in NO.22
55—84in NO.20
NO.18

84 in AND OVER
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e | A = = o] 1LANWGEaNN 600 CEM | -
x 8 sP 0.03 0.08 0.07 0.10 0.27 0.37
0.349 RAD a-6 58 58 58 711 813
CFM 218 273 327 a8t 436 490 545 654 763
10" x 10" 5P 0.06 0.09 0.2 0.22 0.24 0.30 0.38 0.52 0.72
0.545 RAD 59 59 611 6-11 7-13 7-13 e-14 916 12-18
CFM s 392 4T 550 628 706 785 942 1099
12" x 12" sP 0.04 0.08 0.10 0.18 0.20 0.29 0.3 0.49 0.7
0.785 RAD 6-10 6-10 6-12 612 714 7-15 10-18 13-21 15-25
CFiM 428 535 642 749 856 963 1070 1280 1500
14" x 14" SP 0.05 0.99 0.2 0.17 0.20 0.28 0.31 0.44 059 |
1.07 RAD 813 8-13 1.1 1-16 13-18 13-19 18-23 21-26 24-28
% CEM 360 700 840 roe TS ” 1680 1960 |
16 lx4016“ SP 0.07 0.08 0.4 0.19 ™ 0.59 0.82
> A < . - - - -
Al s | o | e | weOhE Mo aiiliadit s une| 2 | e |
CF 1062 1239 2124 2478
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o g § RA 3.AUINNIAN YN 1218 12-18 3J'1ﬂ1’]1:fﬂ7] 642 CFM _z}_:w 5 26-32 |
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2.18 RAL 14 inx14 in 14-20 14-20 19-25 20-26 22-29 23-30 27-35
CFM 1082 1318 1578 1841 2104 2367 2630 2156 3682
22" x 22" g 0.05 0.07 0.1 0.4 0.23 0.26 0.32 0,50 0.70
2.63 RAD 118 12-18 14-22 15-22 20-24 20-24 22-30 22-32 24-36
CFM 1256 1570 1884 2198 2512 2826 3140 3768 4396
24" x 24" sP 0.05 0.09 0.2 0.16 0.20 0.25 0.28 0.40 0.54
3.14 HAD 12-18 1218 16-22 1824 21-29 22-30 24-32 27-38 30-40
CFM 1709 2137 2564 2992 34 3847 4214 5129 5184
28" x 28" Sp 0.06 0.09 Q.11 0.4 0.19 0.23 0.28 0.39 0.52
4.274 RAD 13-20 1322 1223 14-24 22-31 27-36 27-36 30-40 34-44
= 5 CFM 2236 2798 3354 39013 4472 5031 5590 8710 7826
32" x 32 sp 0.02 0.03 0.04 0.06 0.07 0.09 0.11 0.16 0.21
5.59 RAD 14-22 14-22 18-25 20-26 23-32 34-34 28-39 32-42 as-a8 |
- - CFM 2828 asas 4242 4949 5656 6363 7070 8480 9890
36" x 36 sp 0.03 0.04 0.05 0.06 0.10 0.12 0.16 0.23 0.30
7.07 RAD 14-22 15-24 19-26 20-26 23-34 30-40 33-26 33-26 37-48
CFM = CAPACITY IN CUBIC FEET PERMINUTE MULTIPLIER FOR MODEL CSD
sp = STATIC PRESSURE IN INCHES OF WATER CFM x 1.09
RAD. = RADIUS OF DIFFUSION IN FEET SP x 0.95
RAD x 0.90
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