< This software pack includes a program and a key. Open eDUCT file in CD, click SETUP and follow

the steps to finish installation.

Then desktop will exist eDUCT execution file.

enhanced DUCT Design Software (eDUCT) Manual

% To compute (total) pressure loss, duct size, fan horsepower, etc.
* To verify Moody chart, Darcy equation and Colebrook equation, etc.

(A)Symbols:
FN: fitting No.
SN : serial No.
Q : flowrate(L/s)
V:velocity(m/s)
& : absolute roughness(mm)
T : temperature("*Cdb)
RH : relative humidity(%RH)
o :density (kg/m’)
P, : velocity pressure(Pa)
AP friction loss(Pa/m)
D : duct diameter (mm)

(B)Hints for p (kg/m® and &

(1)Standard air (20°C & 0%RH or (p)1.204 kg/m’) is normally adopted for common HVAC ducts.
(2)common & values : PVC(0. 04) - galvanized steel round(0.09) > galvanized steel spiral(0.12) -

Y : kinematic viscosity(m’/s)
e /D: relative roughness (-)
Re : Reynolds No. (-)

f : friction factor(-)

Cs: fitting loss coefficient(-)
H: given duct height(mm)

W : specified duct width(mm)

L : duct length(m)

Ras ¢ aspect ratio(W/H=5)

As © duct area(m’, =(H+W)xLx2. 03)

(2020/04/15)

P:: fitting pressure loss(Pa, =Cs*P.)
P. : main duct pressure loss(Pa, =APL)

P: : total pressure loss(Pa, =Pt+Pu)

Pr: fan total pres. (Pa)
Ps: fan static pres. (Pa)
@:: fan total pres. eff.
Ot fan static pres. eff.
6. motor eff.

Oy belt eff.

O+=1.0 if no belt is used.

De : equivalent diameter of rectangular duct(mm)

(mm):

flexible aluminum, 100% extended(2.0)
(3)other pand & values can be found by visiting public websites.

(C)Duct Diagram Example (% Refer to eDUCT Software in fig 2.)

(1)Number each straight duct, such as MD@)3)--.
(2)Usually the longest path (path[A)) has the largest friction loss.
branch path B| may have larger loss depending

Mark each fitting, suchasabc ---
However, sometimes the shorter
on fitting’s shape & quantity..
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(D)Common Use Fitting Loss Coefficients(Cs)(3approximate values)
% The Cs values in ASHRAE Duct Fitting Database are preferred.

1 2 3 4 5
45° 90° o rectangular- | double 45°
transition
elbow elbow round elbow
Symbol| | "~ =" T L AT
b -
Cs 0.05~0.2(=0.13) | 0.1~0.35(=0.25) 0.1~0.3(=0.2) 0.1~0.35(=0.25) 0.15~0.35(=0.2)
6 7 8 9 10
wye double wye 2-way Junction w /
. i . . . dovetail
(=30 ) (=30~45" ) junction 2 splitters
ot t B /I‘“_; ’_T‘
- ) - — —l—--’/} i _ /
Symbol = 7= ] T ] = I
. 2
Cs(main) | 0.1~0.35(=0.25) | 0.1~0.35(=0.25) | 0.1~0.35(=0.25) |0.1~0.35(=0.25) | 0.1~0.25(=0.15)
Csranch) | 0.2~0.7(=045) | 02~0.7(=0.45) | 0.2~0.7(=0.45) | 0.2~0.7(=0.45) | 0.1~0.25(=0.15)
(=0.00) Cs can be used for general calculation.
eDUCT Software

(E)Operating Steps: (Refer to Computer Screen)
(1) fig 1: Select New Project or Existing file
(2) fig 2: Select one project and click OK
(3) fig 3:@ Input Customer, Project and Date

@ Must Inputs: InputQ ~ V ~ gand T(C)
Defaults: £(0.09), T(20) and RH(0.1%).

(3 Option Input: Input %RH(cannot be 0.00%) or o .

Defaults 0.01%RH and p(1.204) can be changed.
@ Remarks: Input fitting No. & Straight duct No.

(B Click NEXT or EXIT

Customer

initial
screen

Download manual

figl.

20180817001

Project

1™

eDuct SoftwarQ v (D

User's Manual Example> |

Keywords

Delete file |

| Back

fig 2.
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®If T Equal Friction Loss ; method is adopted, like this example, suppose target APL(column 8)
1.00Pa/m, try to input V value (Column 2) until (column 8) APL = 1.00Pa/m.

(7)Data in Column 11~13 can be used to verify Corebrook Eq(1/Nf=-210g[0.27(¢/D)+(2.51/Re/\f)].
(4) fig4: Input Cs, H, W and L; quick double click Cs column and the default values(0.2, 350, 700 and

is

1.00) will be shown on screen.

Default values can be changed. Let H=D if round duct is used.

Input duct width (column W) by "trial and error”. For example, for SN1(Row 1), input a certain

value at W column, such as 800(mm) first and see if De (column De) is equal to D (column D).

it isn’t, try another W value (900) until De(597) = D(592).
As(m?) is the required duct surface area. As(m?)=(H+W)*L*2.03. 3% is making-loss rate.
% Go back to fig 3 if you want to modify any data in Copied from Table 1 and Remarks.

fig 3.

If
H value is specified by designer.

MO: Custorner:[ eDuet Software @ Project: | Usr's Manval Exsimple Date: | 20180817 ] [ ]
——
I hust Inputs @ I Option Input @ Ouiputs @ Eemarks
1 2 3 4 5 6 7 8 9 10 [11 (7) 12 13 14
] Y £ T EH o Pv AP@ D v Noted by Designer
SN Liz mfs mim i % |kefm®3 | Fa  (Paim | Jmm tfs &/D e f FN & SN refer to attached duct diagram |
1 2000 eo0| oo 200 0l 1204 5| 106 502 | 0oo001s08 | Oo00152 | 3133982 00156 | return grille-1 transitinnl(a) @
2 22000 eoo| oooo| 200 0l 1204 E I 502 | 0o0001S0% | OoO0152 | 3130982 00156 | elbow (b}, SH1-2 g]
3 2000 80| ooeo| 200 0l 1204 E I 502 |  0oo001S0% | ooO01s2 | 3139982 00156 | elbow o), SN2-2 g]
4 4000 s40|  ooso| 200 it 1204 522 D999 712| 000001508 | 0000117 | 4813347 00145 | transition{d], wye mainfe), SN3-4 g]
5 4000 | o40|  ooso| 200 0l 1204 53z 0409 772| 000001508 | 0000117 | 4813347 00145 | elbow (), 3N4-5 x
6 aannn | 940 | ooso| 200 01 1204 532 0999 772 | 000001506 | 0000117 | 48133474 00145 | elboe(z), SN5-6 X
7 44000 o40] oooo| 200 0l 1204 532 0999 72| 000001508 | 0000117 | 4813347 00145 | elbow (hy, $HE-7, transition (i), SH7-AHU Q
3 soooo | 970|  ooeo| 200 0l 1204 s66| 1000 810 | o0ooo01s08 | ooootil | 5212280 00142 | transition(i), AHU-SNS @
9 soooo | 970|  ooeo| 200 0l 1204 s66| 1000 810 | o0ooo01s08 | ooootil | 5212280 00142 | elbow (), SNS-9 g]
10| soooo| or| ooo| 200 0l 1204 s66| 1000 210 | 0oo001S0% | OoO0t1l | 5212280 00143 | elbow (D), SNE-10 g]
11| zsooo| szo| ooso| 200 it 1204 405 1000 623 | 000001508 | 0000144 | 3288706 00154 | wye main(m), transition(n), SN10-11 g]
12| zsooo0| sz|  oooo| zo0 0l 1204 405 1000 623 | 000001508 | 0000144 | 3388706 00154 | elbowia), SH11-12a g]
13| zoooo| 7eo|  ooso| o 0l 1204 36| 1001 571 000001508 | 0000158 | 295610.1 00158 | wye main(p), transition (g, $31%a-13a X
14| oo 7z opso| w0 01 1204 EXNEE 511 000001508 | 0.000176 | 247664 6 00163 | wye main (), transttion(s), SN13a-14a K
15| tooon| eso|  ooso| 200 0l 1204 a2 108 430  0o0001S0 | OOO0205 | 1933777 00170 | wye main(, transition(u), $¥14a-15a g]
16 soo0| sso|  ooao| 200 0l 1204 82| 0292 340 000001508 | 0000265 | 1241147 00185 | wye meiniy), transition ), S¥15a-16a @
17 2500 274 zooo| 200 0l 1204 a4 | 1oz 202 | 000001508 | OO0RESE | 723n0? 00347 | dovetail(x), rectngular-round iy, SN 16a-17a / g]
13 oo ooo| oo oo 00 0000 | 000000 | 000000 | oooooo | 0.000000000 | 0.0000000 | 0.0000000 | 00000000 | flexible dustt & =2.0, D=200}, £N1 7a-diffuser | 4 g]
19 00| ooo| oom| oo fill 0.000 | 000000 | 000000 | oooooo | 0.000000000 | 0.0000000 | 0.0000000 | 00000000 [ *for deletin g all in pu ts ]__g]
o0 oo ooo| ooon| oo 00 0000 | 000000 | 000000 | 000000 | 0000000000 | 00000000 | 00000000 | 00000000 | U x
21 oo o[ ooon| oo 0o o0 | oooooo | o.oooon | ooooon | 0000000000 | 0.0000000 | 0.0000000 | 00000000 x
fig 4.
[ BACK | [ NEXT |
Copied From Table 1 | ( [nputs ] ‘ Outputs Remarks |
. o WV liJ APL @ & H W LJ Ras w Pf Pm P Noted by Designer
L3 mfs Fa Pa/m 11, mm__mm __m WiH mn/ uf / Fa Fa Fa FN & SN refer to attached duct diagram —
1 o000 | 800 R TEHEEDIEE] 350 w0 100|257 507 254 770 100|870 [rmtom grille-1 trensitions)
2 22000 [ 800 385 106 | se2 025 350 00| 300|257 507 761 960 300 1270 [elbow (b), SN1-2
3 22000 [ 800 85 106 | se2 025 350 00| 1200|257 507 | 3045 950 1220 2180 [elbawi), SNI-3
4 44000 | 940 s32|  nowa| T 045 400 1400 600|350 | 2182 2300 .00 2990 | tansition(d), wye maine), SH3-4
5 44000 | 940 532 |  nowa| e 035 400 1400 00| 350 761 8770 1330 | 2400 3730 |elbowif), SNA-5
3 44000 [ 940 s3z|  oosa| Tz 035 400 1400 300 350 781 1096 1330 300 1630 [elboe(g), SN5-6
7 44000 [ 540 s3z|  oooo| Tz 045 400 1400 100|250 721 365 2380 100 | 2490 [elbow(), SN6-7, transition(d, SN7-AHIT
@] | so000f[ a7 [iq 1ol | en| 020 450 10| 300|289 80| 1066 1130 300| 1430 [tesiong) ART-SNE |
9 so000 | 970 566 1o01| s 025 450 1300 00| z2s9 808 2132 1420 600 2020 [elbowk), SHE-0
10| soooo| a7 566 1oo1| a0 025 450 1200 1200 ze9 808 | 4263 1420 1200] 2620 [elbowd, SNS-10
11| esoon|  &em 405 tooo | 23 045 3501000 1200|286 636 | 3280 1820| 1200|3020 |wye main(m), transitiongn), SN10-11
12| zsooo| ez 405 CE 025 350 1000 600|286 636 | 1644 1010 600 1610 [elbawia), SN11-12a
13| zoooo|  7a0 36 tott| 57 045 350 so0| e00| 20 567 1401 1650 610 2250 |wye main(p), transition(y), $H12s-13
14| 1sooo| 7z R 1ozt | 511 045 300 so0|  e00| 267 50| 13400 1440 610 2060 [wye main(r), tansitionis), SN13a-14a
15| 1oooo|  se0 62 1oig| 430 045 300 550 eO00D| 183 439 1035 1180 610  17.00 [wye meinft), transition(u), SH14a-15
16 s000 | 550 182 ooez| a0 045 300 550 eO00| 183 433 1035 820 600 1410 [#ye mainfy), transition(v), SH15a-16a
17 2500 | 574 04 1oz | 2dn 0.50 275 o] son|  oos 28| 332 420 300 7.0 |dovetsil(e, rectangular-rownd (), SN 16a-17a /
18 oo oo oo oooo i 0.00 i o] oon|  ooo o] oo 0.00 000 000 |flexible dust{ € =2 0, D=300), SN17a-diffuser "4
19 o0 oo oo oooo 0 0.00 0 o] ooo| ooo o] oo 0.00 oo | oo | = =
20 o0 oo oo oooo 0 0.00 0 o] ooo| ooo o] oo 0.00 000 000 [*for deletmg all mpUtS }
21 o0 oo oo oooo 0 0.00 0 o] ooo| ooo o] oo 0.00 o[ oo
Total: [ swa0] m4] uss| (#09) —p Copied to fig 5 automatically—
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(5) figh:Complete the inputs in Table 3~Table 5, and SAVE first before PRINT1 or PRINT2.
(1)The calculated Ptr=644Pa is total pressure loss. If you want to calculate static pressure loss (Ps),
then Ps = Ptr - Pv @AHU outlet =645-57=588Pa (see p6/6 Table 2 & 4).
(2)Input fan total pressure (PT). Ptr<PT < 1.05Ptr is recommended.
(3)Input fan static pressure (PS) value if Ps is used. Psr <PS < 1.05Psr is recommended.
(Dlnput @ fs (static pres. eff.) value if fan static pressure (PS) is used.
(5)Input concerned information in Table 5.
(6)Press SAVE first before Print out.

fig 5
Calculale Fan Total (3tatic) Pressure Required (Ptr) ) BACK
Fir= B2+ E3 -+ E4& & Fs o  E6 £ Ff + Eg8 .+ EY9 4 HI0 @
Pu= + [ 15+ ot o+ otz o[ 5]+ ot m = @
Fl: pressure loss, from Table 2 F&: AHU intern;}/ﬁ’essure loss(120~250Pa)
FZ: outlet diffuser(10~25Fa) F7: Fan unit ifternal loss(ZEF,70~250Pa)
F3: silencer box(150~-500Fa) F&: other 1 { return grille{10-25F8)
F4: volume damper(VD, 15~30Pa) F9: other 2} Fire Damper(FD,20-40Fa)
FS: inlet foutlet hood with screen(S0-200Pa) Flowother 3 ([E= vDus20: [y can be changed.
*ASHRAE recommended values & Maker's data are praferred. /
/
Table 4)Calcnlate Fan Motor Power Required kW) 2‘
Q¥PT (x PS) 5000 xﬂb . : .
EWr = 666 | KW ags| HE)
1¥1000000 % &f * 8m * 81 1¥1000000 *L 055 % 088 | I-UDJ_>defau'Its: 0.7*0.8*0.9 '
Ranges of @£+ @m & b ¥\ aker's data are preferred.
Q(L/s) =1,000 = 3,000 =6,000 = 12,000 = 18,000 = 20,000
gt 0.42-0.5 0.45~0.55 0.5-0.6 0.55-0.7 0.6~0.75 0.7-0.8
#m 0.70-0.85 0.75-0.90 0.87-0.95
&b 0.75-1.0 (=1.0 1f no belt is used)
S © fan total pres. eff, or static pres, eff. & fs if static pres. 15 used. [ﬁ
&m ! metoreff &b belteff., PT ! total pres., PS | statie pres., PE=PT - Fv @fan outlet
Specify Fan's Specifications
flows rate O total pres, static pres. fan eff. |motor eff. | belteff. | motor power
man i BT &%) PS(Fs) 8 f(e I = n b W ER) phase / volt / ]j[z fan type remarks i
[ soon (5) [ s ) ) [oss D) oee @) 1o &) [rsam G [[2ez0v608 () [ beckward (O) [ F class MotorE3), 5F1.15 (D)
Designer / Company: | Andy Ho/Temparce, Lnc Email: | sles.tempece.msa hinetnet Tel: | 86-7-5571755
| save | [Tt || PRNT2 | | ExiT |
®
(page5/6)  (page 6/6)
Y Disclaimer:

We (Tempace, Inc. and developers) have done our best to avoid any errors. However, we do not
warrant that the information in this software is error-free.  The entire risk as to the quality and
performance of this software is with you. In no event shall we be liable to you for any damages
and losses, arising out of using this software.

TEMPACE, INC.

106 Dewei Street, Kaohsiung 81358, TAIWAN.

TEL : 886-7-557-1755 email : sales.tempace@msa.hinet.net
FAX : 886-7-557-2055  http://www.hvacnr.com. tw
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