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Abstract:

This project focuses on the design of an integrated chilled water system along
with an efficient exhaust air management system, aiming to enhance energy
efficiency and ensure indoor air quality in modern buildings. The design
prioritizes the use of Fan Coil Units (FCUSs) for effective cooling distribution and
the selection of appropriate ventilation fans to remove contaminated air from
sensitive zones. The project follows contemporary engineering standards,
emphasizing energy reduction and minimal carbon emissions. HAP software was
utilized for thermal calculations and load analysis, while duct and piping networks
were designed with a focus on balance and efficiency. This project supports
sustainable building practices and provides a healthy and comfortable indoor

environment.
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:(Negative Pressure Issues) lul) kival) < il 7-6-3
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s 3 Dgran ) 535 Las sl Jal e Taim 313 1) Lo jhall lsgll s (03 5 -
B (e 4 gt sall g clogll Al

(Backdrafting of Combustion Gases) dsludl @bl ¢ o)l 4 oludl Jadall Cuwiy 38 —
NUTS RS RSP

:Jaldl

L lalal Jaaall il e Lliall (Makeup Air Units — MAU) elsgl (gt dalail alasin) —
el Aosgil) (gginan Jarag dudlyal (Pressure Sensors) hiaca cilulus S5 —

c sy Mgl e dispe e Audlsr iyl dgag axe (ge S -

daaatil) aijpllly yulaall JUSaY) 8-6-3

:(Compliance with Standards & Regulations)

: ganl

N3ie Gand el ali) Jeas Lea ¢ sl g3 CDBAL dggal calilbiia Cabias —

chidally Slidia) Jie ¢ AR elogl) B3 laral dajlin Lsgs dalail bt Shaall Gians -
:all

e dulsl) Aggl ey SN -

(ASHRAE 62.1) Llaall Jlull & dosgall —

-(ASHRAE 170) wbadicall & dggil) yuleal -

.(NFPA 90A) dpgall dadail & Gihall (e ddlad) bl —

Aalaa) sy aldd¥) s xe alin Lsgil) cVase o e <l -
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i) Al Gl ae alaill (38155 (pe 2SNy elogll Bagald Lys0 chlial el —
Indoor Air Quality) lalall elsgll 535a (a3 & (Primary Role) wlul) layss culs )
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I Gl
4 5l clallata g A ) _adl Jlaal) Gl
Calculation of Thermal Loads and Ventilation)
(Requirements
:(Architectural Features) 4 laall yailadll 1-4

rlala) ajsiy aladl adgall 1-1-4
() Gl sy b e ol e dejgn 221254 aallen) daluall -

il aaag dalie ais g (1-4) Jsaall

First Floor Grand Floor
First Floor Grand Volume Name Area Volume
Floor

Name Area Volume Name Area Volume
Office 3 m? 52 m?® 155.37 storage m? 8 m?3 28.99

storage m? 8 m? 28.99 Toilet 1-1 m? 3 m?* 8.81
Toilet 1-1 m?2 3 m?® 9.06 Toilet 1-3 m2 4 m?* 10.85
Toilet 1-3 m?2 4 m311.16 Toilet 1-2 m2 5 m?3 13.75
Toilet 1-2 m?5 m?® 14.14 Privet toilet 2 m? 11 m?3 31.77
Privet toilet 2 m? 11 m? 32.67 Entrance 2 m? 23 m?3 69.94
Entrance 2 m? 23 m? 69.86 Toilet 2-2 m? 6 m?3 17.66

Toilet 2-2 m?2 6 m?3 17.07 Toilet 2-1 m2 3 m?3 8.72
Toilet 2-1 m2 3 m?® 8.96 Toilet 2-3 m?2 6 m?3 17.92
Toilet 2-3 m? 6 m*18.43 Entrance 1 m? 26 m377.11
Entrance 1 m? 26 m?3 77.03 conference room 1 m? 37 m?3 106.84
conference room 1 m?2 37 m?* 106.80 Office 1 m?2 29 m? 85.90
Office 1 m? 29 m? 85.90 Manager office 1 m? 36 m?3 126.33
Manager office 1 m? 36 m* 119.17 Privet toilet 1 m? 11 m?* 30.15
Privet toilet 1 m2 11 m? 31.00 Toilet 2 m?2 50 m?® 140.75
Toilet 2 m?2 50 m?® 143.96 Toilet 1 m? 55 m?3 153.85
storage 2 m? 10 m? 36.10 Office 5 m? 24 m?® 69.64
Manager office 2 m? 30 m?3 104.07 storage 2 m? 10 m?® 36.11
kitchen 2 m? 10 m?* 33.78 Manager office 2 m? 30 m?* 104.71
Kitchen 1 m2 17 m? 49.92 Kitchen 2 m2 10 m? 33.60
Office 4 m? 24 m?* 73.39 storage m? 17 m?® 49.85
Office 8 m?2 27 m? 80.85 Office 3 m? 56 m?® 164.67
Office 9 m? 41 m3 121.97 Office 4 m?2 24 m? 73.46
Office 10 m?2 42 m?3 126.38 Office 8 m?2 27 m?3 80.91
Office 6 m?2 25 m? 74.98 Office 9 m?2 41 m?3 122.00
Toilet 1 m?2 55 m?3 158.72 Office 10 m?2 42 m?3 126.42
Lobby-2 m? 209 m?® 702.90 Office 6 m?2 25 m?® 75.05
Office 5 m?2 24 m? 69.60 Lobby-1 m2 210 m?® 766.96
Office 7 m? 163 m?*483.13 Office 7 m2 170 m?2 501.97
Office 2 m? 41 m? 120.04 Office 2 m? 41 m?2 120.06

(A BlSe) 5 e il i)
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Bl Jil delae ¢ puw 1.9 dSlew ) 33 Ul e CiienlS gg5 (o duala 2l 12l —
(078 Aceadl) A} A ¢ (IS UK pupe sia [ Ly 3.6886
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:(Climatic Characteristics) 4alall ailadl) 2-4
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:(Calculation of the Building's Thermal Loads)
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:(Total Heat Load) ISV sl sl Jasll :Y
Q total = Q sensible + Q latent
:(Sensible Heat Load) ) Jaall :1ils

Q sensible =1.23 x V x AT

s
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:(Latent Heat Load) o<\l Jeal) GG
Q latent=3010 X V x AW

*
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(kg/kg) Lo sl A skl A 3 Gl AW
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W 100 A 75 Js= :Sensible

W 75 155 s sLatent
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Aikie (<) (Peak Load Reports) i) Jeall y)las —

il alile Gilaalgay (Airflow Schedules) elsgll (385 Jglas -

igasdall B malind) aladic) cigha 6-3-4

Gaalidl cbll) Jwa) -

cseadl) arlall Ll Jaaadd (32 byl Jie) (Ahrall Sl alse jlos] -

cCaagiad) ) dadai —

Agall Lailad maad (A cDlel (i) dadagll ws (Zones) shlia sl s —
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rdannyl) galipd) cilada 7-3-4

U sl ulaally S (g)lall Jaall ekl :(Peak Load Report) oad) Jasd) e .1
9 ) dela (& dadaie

:(Coil Load Data) il il tlealsa .2

(oelslly eleal) Jald) calall e Jesll Jlea] :(Total Coil Load) ~

S ulead) Jaal) 4o :(Sensible Heat Ratio (SHR)) -

:(Entering/Leaving DB/WB) Caldl (10 da,lalls Aalall ¢lsell ) culaya .3

daall o 2l dahie (< diglhaall ¢lsgll 4uS axad :(Airflow Schedules) ¢lsell 385 Jglaa .4
eleal)

iggsdall 138 3 (HAP) galiy JLid) clwd 8-3-4

kel ASualinall Jlea¥) Jalad aca sddlad) daa) —
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% Weather Properties - [Khartoum Intel] X ‘ 5 Weather Properties - [Khartoum Intel] X ‘
Design Parameters] Design Temperatures S'lmlaﬁonl Design Parametersl D&s&mTermeruh.lm' Design Sol
Design Day Maximum Solar Heat Gains BTU/(hr ) Simulation Weather |nnne Select From HAP Library...
Import a Weather File...
Month ipli N NNE NE ENE E ESE SE SSE S )
Jan 100 288 298| 92) 1411| 2118] 2491| 247.5| 2225 199 January 1sts.. |W5°‘"=3“5Y ﬂ
Feb 1.00 25 32.5 999| 1739| 2298 2504 2321| 1888 151
Mar 1.00 350 555 1422| 2019| 2329 2340| 1995 1385 90 January
Apr 1.00 390| 1023| 1728 2150| 2243| 1993 1802 75.0 44
Way 100| 534 1327| 1893 2174 2125| 1758] 1118] 433 40 Holidays List SMTWTTEF S
Jun 1.00 669 1421| 1823| 2141] 2035 1625 96.7 41.2 40 | I' |2 R
Jul 1.00 554| 1312| 1843 2099| 2044| 170.8| 1097 438 4
Aug 1.00 410| 1022| 167.3| 2058 2131| 1935 1446 721 44 5 16 (|7 [8 (9 [10 |11
Sept 1.00 36.3 523| 1362| 1953| 2245/ 2209 1915 1318 90
Oct 1.00 334 334 98.5| 1743| 2221 2361 2252 1818 148 12 {13 [14 15 |16 |17 |18
Nov 100|  205] 305[ 574] 1448] 2044] 2425 2488 2193 194 19 |20 |21 |2 |23 |2¢ |5
Dec 1.00 288 288 444| 1285| 1995 2448 2520 2325 210
P _I , 26 |21 |28 |29 |30 |3
<< Prev | Next =» |

oK Cancl Help ok | cance | hen |

=1 .
; Weather Properties - [Khartoum Intel] X % Weather Properties - [Khartoum Intel X ‘

| Design Parameters | Design Temperatures | Design Solar | Simulation | Design Paraumetzrs Design Sola | Simuaton |
Begon: — [uisde Eas © Amospheric Clearness [0 . o
- Monthly Max/Min Hourly Detail View
Location: Sudan v
Average Ground Reflectance (0,20 Bub Wet Bub
5 I Khartoum Intel
= hd Soil Conductivity 0800  BTU/(hr-ft-F) Month | Max | Min | Max | Min Hour [Jsn DB [Jan WB [Feb DB [FebWB [ &
Ladkude: Ir . Jan 996] 789 610 532 0000 | 828| 547] 848 68| |
= Design Cig Calculaion Months I__IJ"" o I__ID“ . Feb | 1016 809 620] 544 0100 | 818| 543 638 654|—
P 25 dy Mar | 10468] 838| @42 870 0200 | 205 539 828 850
S A | 1088 84s| eso| s79 0300 | 797 535 e17] 547
Elevaton: [0 Tmme Zone (GHT +-) 20 hours Mey | 1088 81| ee0| %90 0400 | 794| 33| 11| 545
- ‘ Jun | 88| 81| er2] eos 0500 | 788 532 s08| 544
Summer Design DB e Daylght Savings Time " Yes @ No Ji | 1098| 891] 672| 604 | 0600| 793 34| 813 545
- Aug | 1098 891 e72| 604 0700 | s03| s3s| s23] ss0
Summer Coincident WB (7.2 ¢ || DST Begins aor <] Sep | 1078 71| ee2| 593 0800 | 822[ s48| 842 557
Oc | 1058 851 652 584 0900 | 849 56| 869 5a7
Summer Daily Range 20.7 ‘F || DSTEnds oct v |31 Nov 10268 819 640 567 1000 880 e8| 900 579
Dec | 1006] 798| 620] 544 100 | 915| 581 935 592
Winter Design DB 58.7 *F Data Source: 1200 948 593 9638 60.3
1300 | 973 602 993 612«
Winter Concident WB  [46.4 *F | User Modified 4] | »
ok | cancel | Hep ok | conce | hep

olall oy 08 a1 (8-4) S
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@l Space Properties - [Break Area 1 - FF]

=

.’ Space Properties - [Break Area 1 - FF]

Outside Surface Color: I -I

Roof Assembly Name: I Built-up Roof + 8" HW Coﬂcrelel

=
Avsorptiviy: 0700

| mumul-' Walls, Windows, Dooml Roofs, Skyigmsl Infitration | Flwr-l Partitions. General | Internals | wals, Doors | Roofs, | Fioors |
Name [Break Area 1-FF Roof Construction Types for
Floor Area 183.0 Gross  Roof .
7 L Area  Siope Skylight Exposure: 1 (H)
Avg Ceiling Height  [12.5 ft Exposure ft= (deg) Quantity
Building Weight 70.0 Ibift= |— 1n ~|183.0 0 Root | ]aun.up Roof + 8" HW Con vI
Light Med. Heavy 2 |notuse ¥
= Skylight | | |
0A Ventilation Requirements 3 |notuse ¥ (Roos) =
Space Usage |<user-Defined- = 4 |not use v |
OA Requirement 1 [0.0 [cFusperson =l
OA Requirement 2 [0.00 [crume =]
Space usage defaults: ASHRAE Std 62.1-2016
Defaults can be chanoced via View/Preferences.
ok | cancel |  mHew | ok | cancel |  Hep |
& Space Properties - [Break Area 1 - FF] > EH window Properties - [Crutain Wall 11.81 * 4.593] X ‘
General | Internals | Roofs, Skylights | Infittration | Floors | Partitions. Window Detalls
Name: |Crutain wall 11.81 * 4.593]
Wall Construction Types Detailed Input: v
2:? th.low Wind;w for Exposure: 1(S) H A 1.81 ft Width: [4.59 n
Exposure ___Quantity Quantity Quantit Wal__|[iedum weight Wal _~ Erame Type: | Aluminum with thermal breaks ~|
1[s 2381 2 0 0 -
N =3 - ; 5 window 1 | [Crutain wal 11,81 - 45 = Internal Shade Type: |Rotier Shades - Light - Transiucent ~|
Overall U-Value |0-814 BTU/(hr-ft*-°F)
3 [notuse ~ shade 1 [[(none) =] [o30s—
4 [notuse ~ Overall Shade Coefficient: 0.305
Wi w2
s [notuse ~| _wigdow 2 | [(nane) =l Glass Details
Glass Type
68 |not use ~ 2 Glazing y
_Stade 2 |[(nane) = Outer Glazing [ 172 gray reflective = 0.309 0.310 0.381
7 |not use «
Door |I (none) = (Glazing #2 not used -
B|not use v | Glazing#3 [not used -
Gap Type: |114'Alr Space 'I
ok | cancel |  Hem | [ ok |  cancet | new |
Roof Properties - [Built-up Roof + 8" HW Concrete] X ‘ @i} Wall Properties - [Medium Weight Wall] X

‘Wall Assembly Name: Medium Weight Wall
Outside Surface Color: vl

=l
Absorptivity: [0.700

General | Internais| Wals, Windows, Doors | Roofs, Skylights

Infitration occurs: (+ QOnly When Fan Off
" AllHours

Enter infiltration rate in any column:

CFM CRMIfE ACH
Design Cooling  |0.00 |0.00 |0.00
Design Heating  [0.00 J0.00 J0.00
Energy Analysis  [0.00 J0.00 J0.00

Loyes ndemousde NSRS Donaty | smee L ] Levers: nside o Outside | e BT01 b ) (1o FyBTU e
Inside surface resistance 0.000 0.0 0.00 0.68500 0.0| Inside surface resistance 0.000 0.0 0.00 0.68500 0.0|
» | 4-in face brick ;I 4.000 125.0 0.22 0.60000 41.7| » | 0.75-in gypsum plaster v 0.750 100.0 0.20 0.14900 6.3|
| |outside surface resistance | onoq Oq om| 0.33300 0.0| Air space - 0.000 0.0 0.00 0.91000 0.0|
Totals | 4000 | | 162 417 4-in LW concrete block v 4.000 38.0 0.20 1.51000 127
Overall U-Value: 0.618BTU/(hr-ft*-°F) 4-in face brick - 4.000 130.0 0.22 0.44400 43.3]
| |Outside surface resls(ance_{ ﬂm D.q lulq 03330 00
Totals 8750 | | 4.03 62.3)

Overall U-Value: 02 I(hr- 72 °F)
ok | cancel Help OK | cancel |  Heb
&l Space Properties - [Break Area 1 - FF] X & Space Properties - [Break Area 1 - FF] X

General Wals, Windows, Doors | Roofs, Skylights | Infitration | Fioors | Partitions
-0 Lighting ~People

EotureType  [Recessed,vented =] |Qcowpancy [40  [peope  +|
Wattage oz m Activity Level W
Ballast Muttiplier W Sensible |non— BTU/r/person
_ Schedule_| ILightilg Schedule v|| |Latent [1200 BTUir/person
- Task Lighting Schedul Im
Wattage Jo.00 fwie ]| i Loads

ﬂ] I(none) - Sensible |3150 BTU/Mr
 Electrical Equipment due | [people Schedue - Break v|
Wattage |o.o— m Latent |700— BTUMr
__Schedule | [(none) ~]| | _Schedue | [People Schedule - Break ]

ok | cancel | Hep |

ok | cancat | Hep |

Dl 58 a5 (9-4) JSi
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Air System Properties - [Break Area 1- FF] X Air System Properties - [Break Area 1- FF]
General | DOAS Components | Zone C | Sizing Data | Equipment | General | DOAS Components | Zone C {"8izing Data {| Equipment|
-~ System Sizing Data
Air System Name [BreakArea 1-FF WV SystemSizng | o pata
v ZoneSizing || Cooling Supply Temperature [~ °F
Equipment Type [Terminal unts -~ Supply Airflow Rate o
Air System Type [2-Ppe Fan coi - Ventiation Airflow Rate [ cmu
Heating Supply Temperature T
Number of Zones 1
Hot Deck Supply Airflow Rate CFM
Ventilation ¥ Direct Ventilation
(" Dedicated Outdoor Air System (DOAS) ~Hydronic Sizing Specifications Safety Factors
Chiled Water Deta-T [lo0  °F Coolig Sensile 10 %
Cooling Latent {10 %
E
Hot Water Delta-T |2o‘u F Heating [10_ %
ok | Ccancel tep | oK Cancel Help
Air System Properties - [Break Area 1 - FF] X Air System Properties - [Break Area 1- FF]
General | DOAS Comp Zone C ts | Sizing Data | Equipment| General | DOAS Components  Zone C ts | Sizing Data | Equipment |
— Space Assignments Vs Common Terminal Unit Data
Zone 1 of 1 N —Jv Cooling Coil
[v Thermostats Z . o
Spaces I one 1 v| Design Supply Temp. |5a,n F
v Common Data eton
) } <<prev | Hext»» | o - Coil Bypass Factor |u.1nu
W Terminal Unts BreakArea 1-FF A Break Area 1-FF 1 v Torminal Unds Cgoling Source IChled Water
BreakArea 1-GF
Break Area 2 - FF Schedule LylFImlafulyfslalsToln]D
Conernee oom 1 e
conference room 1 - B R thj[ e 95.0 v
conference room 2 - F Heat Source Hot Water M
conference room2-( v
Schedule J[F[m[alulss[a]s[ofn[o
Fan Control {" FanCycled {+ FanOn
Ventiiation Sizing Method |Sum of space OA airflows ~|
oK | cancel Help ok | cancel |  Hep
Air System Properties - [Break Area 1- FF] X Air System Properties - [Break Area 1 - FF] X
General | DOAS C ts ZoneC ts | Sizing Data | Equipment| General | DOASC Zone C | sizing Data | Equipment|
e  Thermostat and Zone Data e r~ Terminal Unit Data
[y B cutE IS sELme 4| |»]| Zone Al of 1 [V All zones are the same 4| |»| Zone Al of1
same [v Thermostats Oen|
o G Zone Name | A Zones - I [Conmon Dela Zone [anzones |
[ Terminal Units Cooling T-stat Setpoints occ.[750 F  unoce [s00 °F ROTCivES |F'" col |
Heating T-stat Setpoints oce. Imn *F unocc. |es_u F Air Distribution I :]
T-stat Throtting Range 150 °F Minimum Airflow o.00 |cruwperson  ~|
Diversity Factor 00 o Total Static ~|looo in wg
Direct Exhaust Airflow ,utl_ CFM Fan Overall Efficiency 50 %
Direct Exhaust Fan KW 0.0 KW
+——Shared Data
Thermostat Scheduk ||Fanf|‘ Scheduk -
Unoccupied Cooling is (¢ Available (" Not available

o |

cancel | Hep

ok | cancel Help

Al o8 i g3 (10-4) JSS
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:HAP (Hourly Analysis Program) gl _»
rsiall (8 sl oa dan Y Jlie ek Jull )

Zone Sizing Summary for Office 7 - FF

Project Name: Adminisstrative Office Building-2025 031372025
Prepared by: Eng.Salah 05:06PM

Air System Information

Air SystemMName ___________ Office7-FF Number of zones 1
Equipment Class TERM Floor Area .....1826.2 f?
Air System Type 2P-FC Location _______ Khartoum Intel, Sudan

Sizing Calculation Information
Calculation Months Jan to Dec Zone CFM Sizing ...

SizingData Calculated Space CFM Sizing

Sum of space airflow rates
__Individual peak space loads

Terminal Unit Sizing Data - Cooling

Total Sens Coil Cail Water Time

Cail Coil Entering Leaving Flow of

Load Load DB/WB | DB/WB | @10.0°F Peak Coil Zone
Zone Name (MBH) (MBH) (°F) (°F) (gpm) Load CFM/it?
Zone 1 142.9 137.4| 775/649| 59.8/586 28.59 Jun 1500 41

Terminal Unit Sizing Data - Heating, Fan, Ventilation

Heating Htg Coil
Heating Coil Water Fan OA Vent
Coail EntiLvg Flow Design Fan Fan Design
Load DB @20.0°F | Airflow Motor Motor Airflow
Zone Name (MBH) (°F) (gpm) (CFM) (BHP) (kW) (CFM)
Zone 1 0.0 0.0/0.0 0.00 7508 3.331 2642 0
Zone Peak Sensible Loads
Zone Zone Zone
Cooling Time of Heating Floor
Sensible | Peak Sensible Load Area
Zone Name (MBH) Cooling Load (MBH) (ft?)
Zone 1 131.7 Jul 1500 19.1 1826.2
Space Loads and Airflows
Time of
Cooling Peak Air Heating Floor
Zone Name / Sensible | Sensible Flow Load Area Space
Space Name Mult. |  (MBH) Load (CFM) {MBH) {ft?) CFM/t?
Zone 1
Office 7- FF 1 131.7 Jul 1500 7508 19.1 1826.2 411

(HAP) el el 2 i ‘s (11-4) JSa
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il A jall Jlaa Yl Gl s jaa

Space Name Area (ft?) Air Flow Total Coil Sensible Coil | Coil Entering | Coil Leaving
(CFM) Load (MBH) Load (MBH) DB/WB (°F) DB/WB (°F)
Break Area 1 183.9 1006 19.4 18.1 65.4/77.6 59.0/60.2
GF-
Break Area 2 103.9 516 10.5 9.3 65.6/77.6 58.9/60.1
GF -
conference 395.6 336 6.3 6.1 64.9/77.3 58.7 /159.9
room 1 -GF
conference 438.1 1191 211 21 65.2/77.7 59.4/60.6
room 2-GF
- Entrance 1 280.5 294 54 5.2 65.1/77.3 59.0/60.2
GF
Entrance 2 - 248.1 266 5 4.7 65.1/77.3 58.9/60.1
GF
Manager 388.5 1254 23.1 22.6 64.9/77.4 58.8/60.0
office 1 -GF
Manager 321.9 1038 18.8 18.3 65.3/77.6 59.3/60.5
office 2 — GF
Office 1 -GF 314.6 851 16.1 15.4 64.8/77.2 58.5/59.7
Offioe10-GF 454.3 1326 24.8 23.9 64.7 /77.2 58.5/59.7
Office 2 -GF 436.2 1004 18.9 18.3 64.8/77.4 58.5/59.7
Office 3-GF 598.8 1760 334 31.8 64.9/77.4 58.6/59.8
Office 4 — GF 262.6 834 15.2 14.8 65.4/77.8 59.4 /1 60.6
Office 5 -GF 254.2 1034 19.2 18.7 64.5/77.0 58.3/59.5
Office 6-GF 273.1 371 7.1 6.6 65.1/77.3 58.8 /60.0
Office 7 -GF 1826.2 3555 70.1 64.6 65.1/77.3 58.5/59.7
Office 8- GF 286.5 857 15.8 15.3 64.7 /771 58.5/59.7
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1Y) Gl Jaal w5 8 g (4-4) soal

Space Name Area (ft?) Air Flow Total Coil | Sensible Coil Entering | Coil Leaving
(CFM) Load Coil Load DB/WB (°F) DB/WB (°F)
(MBH) (MBH)

Break Area 1 -FF 183 1285 22.7 214 65.1/76.5 59.3/60.4
Break Area 2 -FF 103.9 673 13.6 12.5 64.7 /771 57.9/59.1
conference room 1 -FF 395.6 1202 22.3 221 64.5/77.4 58.4/59.6
conference room 2- FF 438.1 1907 35.3 35.2 64.3/77.2 58.0/59.3
Entrance 1 -FF 280.5 906 16.7 16.5 64.7/77.5 58.6 /59.8
Entrance 2 -FF 248.1 808 14.8 14.6 65.1/77.7 59.1/60.3
Manager office 1 — FF 388.5 2088 29 28.6 64.3/77.2 58.1/59.3
Manager office 2 -FF 321.9 1678 31.2 30.7 64.7/77.5 58.5/59.7
Office 1 -FF 314.6 1536 28.6 27.9 65.0/77.7 58.9/60.1
Office 10-FF 454.3 2076 39.1 38.2 64.5/77.2 58.2/59.4
Office 2 -FF 436.2 1938 36.4 35.7 64.3/77.1 58.0/59.2
Office 3 -FF 564.4 2659 50.7 491 64.5/77.2 58.1/59.3
Office 4 — FF 262.6 1256 23.4 22.9 64.8/77.5 58.6 /59.8
Office 5 -FF 254.2 902 17 16.5 64.4/77.0 58.1/59.3
Office 6 -FF 273.1 967 18.1 17.7 64.5/77.2 58.2/59.4
Office 7 -FF 1826.2 7508 142.9 137.4 64.9/77.5 58.6 /59.8
Office 8 — FF 286.5 1328 24.6 241 64.8/77.5 58.6 /59.9

tdgall Cligine Cauys

(L/s sl CFM :ulall 51a3) dlaiall Liglladll ¢lsgll 4uaS :Air Flow —

(0ASlly el Jaad) Jali) iyl Cile e gyl Jeadl Jleal :Total Coil Load -

Bhall Ay Huad e Josaddl hall Jaall (e ¢3all :Sensible Coil Load -

Jalall ¢lsell (Wet Bulb) 4. llg (Dry Bulb) 4ilall 5))all 4s 2 :Coil Entering DB/WB -

R

22l ey Calall e Al elggll Audallg Adlal) 5))all 430 :Coil Leaving DB/WB -




dgeil) cilillia Glua 4-4

:(Calculation of the Building's Ventilation Requirements)
:(Ventilation) dis¢i 1-4-4

) Jads . AR elogl) 83 (et Caagy el Jaly elsgll mans ol Jlasiad dilee 8 disgl
Bsgs 10nesi ol ey AD) (e B elsgr Lellasiadly «liglally cashaylly 58 Bally il )l
(a3 aliily e o) 2SS dusgas (8lsilly Clatall jue) dmulo

:(CFM) slsgd 32xi 2-4—4

e aadics . elsgll (335 (uld Basg a9 «(Cubic Feet per Minute) 1 jlaisl s8 (CFM)
52l 438y DA a5l dgqal) pUas dlaudlss LeSiad ol Lglis o ) logl) 4aS (ulil pellaiadl
ARy S elsgll e eS8 600 a5 Ll i3 (CFM 600) 725 s sasg ¢l s Lo
.(Bathroom) olLuall culysn & el (8 ddagiesall (3haliall —

Gl e 590 (S Zuncall il siey Leanay (sbaad) i) Ghlidd) piagy (5-4) Jsal

f )Y
Name Volume (ft*) Number of sanitary units /
bathrooms

Toilet 1-1 ft* 311.19 1
Toilet 1-3 ft> 383.30 1
Toilet 1-2 ft> 485.53 1
Privet toilet 2 ft> 1121.79 1
Toilet 2-2 ft> 623.77 1
Toilet 2-1 ft> 307.84 1
Toilet 2-3 ft> 632.93 1
Privet toilet 1 ft> 1064.65 1
Toilet 2 ft> 4970.70 17
Toilet 1 ft> 5433.33 16
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Gl sbue 890 (S0 dnall Cilaagll 23y lganay (sluddl

5 bl ey (6-4) Jsaal

:dgY)
Name Volume (ft*) Number of sanitary units /
bathrooms
Toilet 1-1 ft> 320.02 1
Toilet 1-3 ft* 394.17 1
Toilet 1-2 ft> 499.30 1
Privet toilet 2 ft> 1153.62 1
Toilet 2-2 ft> 602.98 1
Toilet 2-1 ft> 316.58 1
Toilet 2-3 ft* 650.88 1
Privet toilet 1 ft> 1094.85 1
Toilet 2 ft* 5083.94 17
Toilet 1 ft* 5605.20 16
tolsgd) (38 Jara Glua 3-4—4
(ASHRAE 62.1) 25811 Tady ) 3y
osa sang JST Cglhaal) glgell (383 Jaxa 26SH) 22 (CFM/Unit) Jara
.CFM 50 :UA\AJA -
.CFM 50 : i -
i) @lall (CFM) elogll 3055 Gl raagy (7-4) Jsaal)
Name Volume (ft3) Number of Total CFM (Number of
sanitary units / (units50
bathrooms
Toilet 1-1 ft* 311.19 1 50
Toilet 1-3 ft® 383.30 1 50
Toilet 1-2 ft® 485.53 1 50
Privet toilet 2 ft* 1121.79 1 50
Toilet 2-2 ft® 623.77 1 50
Toilet 2-1 ft® 307.84 1 50
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Toilet 2-3 ft* 632.93 1 50
Privet toilet 1 ft* 1064.65 1 50
Toilet 2 ft* 4970.70 14 850
Toilet 1 ft® 5433.33 13 800

CFM 2050 = =¥ Gkl (CFM) (e

1Y) Ll (CFM) o) sell (3835 s agy (8-4) Jsaal)

Name Volume (ft?) Number of sanitary | Total CFM (Number of
units / bathrooms (units50

Toilet 1-1 ft> 311.19 1 50
Toilet 1-3 ft*> 383.30 1 50
Toilet 1-2 ft*> 485.53 1 50
Privet toilet 2 ft* 1121.79 1 50
Toilet 2-2 ft? 623.77 1 50
Toilet 2-1 ft> 307.84 1 50
Toilet 2-3 ft* 632.93 1 50
Privet toilet 1 ft* 1064.65 1 50
Toilet 2 ft* 4970.70 14 850
Toilet 1 ft> 5433.33 13 800

CFM 2050 = J5¥) @all (CFM) Jlea)
:pslall (CFM) (lea) Aalas
Total CFM = CFM (G-Floor) + CFM (F-Floor) = 2050 + 2050 = 4100 CFM
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el il
(Chilled Water System Design) 82 2all sbuall alsi araial
18 yaal) slaall allad averad Jalje
(FCU) @ lall cilasgll lad) .1
olsel) la JLaRls clsall (plan ASed pana 2
. (Chiller) jLal laa) .3
el Ul )y QoY) A aenat 4
. (Pump) clacadll jlad) .5
-(Expansion Tank) saall oia ki) .6
:(FCU) dud ) clasgll jLas) 1-5
LAY nlea
. dahiall doglladll ¢lsgll 408 :Air Flow Rate (CFM) -
(oel&lly Gelal) Jasdl Jali) 28l Cale e (g)lall Jeall Jlea] s Total Coil Load (MBh) ~
Bhall dapn ot e Jgsad) (g)hall Jaall (e ¢32l) :Sensible Coil Load (MBh) -
¢lsell (Wet Bulb) 4.a)lly (Dry Bulb) ailall s))all 4550 :Coil Entering DB/WB(C) -
Calal ) Jalal
-Aakiall glladll sLuall 408 :Water Flow Rate (GPM) -
el Soliny) ball :External Static Pressure(ESP) (inwg) -

-8l Jaza (:aleds) :Water Pressure Drop (ftwg) -
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(SKM) 4S)d 76l6S (e dansliall cilasgll Hlid)

SKM Fan Coil Units
Hi - Static FCU

Capacity Ratings - Chilled Water
DYP - 3 ROWS

50 Hz 60 Hz.
External Static
Size' | Speed e~ Alrflow Total Sensible Water Water Alrflow Total Sensible Water Water
Rate Capacity Capacity Flow Rate |Pressure Drop Rate Capacity Capacity Flow Rate | Pressure Drop
inwg Pa cfm Iis MBh kW MBh kW gpm Iis ftwg kPa cfm s MBh kW MBh kW m /s ftw: kPa
0. 25 667 | 315 70 | 548 382 | 406 74 | 024 76 | 2918 | 572 | 270 727 | 5 248 6 45 | 022 43 | 251
High 0. 50 648 306 42 5.40 356 | 397 | 368 0.23 50 28.39 576 272 7.34 S 254 7 A7 0.22 A 2538 |
0. 75 625 295 09 530 324 8 82 0.23 18 27.45 569 268 722 5.0 243 4 44 022 3 25.0¢
0. 25 497 235 94 467 133 2 19 0. 27 2174 42 1% 454 42 0.12 7 1 0.18 14 18.3¢
6 Medium| 02 50 480 227 | 158 458 | 1106 | 324 13 | 020 [ 701 [ 2097 | 42 190 | 1416 | 415 | 979 | 287 | 283 | 018 | 585 | 1748
03 75 456 215 15.1! 4.45 1067 3.13 04 0.19 6.65 19.88 377 178 1366 4.00 9.36 274 273 017 547 16.36
01 25 382 180 13.7¢ 403 9.45 2% 75 017 555 16.58 304 143 12.09 354 8.07 237 242 0.15 437 1307
Low 02 50 360 170 13.3 3% 9.07 266 66 017 52 1561 279 132 1150 337 7.60 223 230 0.15 3% 1194
0 75 329 155 | 1265 | 371 | 882 | 250 | 253 | 016 | 475 | 1421 53 | 119 | 1086 | 318 | 710 | 2.08 7 | 014 | 38 | 1074
0. 25 843 38 2376 E3 742 5.11 475 0. 18 | 4836 77 414 2435 7.14 7.92 5.25 87 031 692 | 50.59
High 0. 50 70 i 2299 74 77 492 48 0 22 | 4550 349 401 2386 | 699 7.51 5.13 77 030 6.31 75
0 75 743 51 2200 45 93 | 467 4.4 0 04 | 419 16 385 2329 83 7.02 4.9 85 0.2 559 | 4660
0 25 | 7% | ar4 | 2286 | 670 67 | 488 | 457 | 0 07 | 450 85 | 370 | 2274 | 666 | 1656 | 485 | 45 | 029 | 14.92 | 4460 |
8 Medium | O 50 745 352 2203 46 96 488 4.41 0 408 | 420 759 358 2228 53 6.17 4.74 46 028 4.37 | 4296
0. 75 685 323 21.02 16 08 42 4.2 0 91 | 388! 726 343 2170 36 5.68 ) 34 027 368 | 4091
0.1 25 708 335 21.40 6.27 15.42 48 4.8 0.27 1334 | 3988 630 297 20.18 591 1428 4.19 4.04 0.25 1197 | 3679
Low. 02 50 667 315 20.75 6.08 1482 | 434 4.15 0.26 1261 | 3769 604 285 19.76 579 1390 407 395 025 1152 | 3444
0.3 75 616 291 19.96 5.8 1408 413 3% 0.25 1173 | 3506 571 269 19.22 563 13.40 393 384 024 1095 | 3273
01 25 970 458 2897 8.49 2093 6.14 579 0.37 1372 | 4100 | 1079 508 3089 906 2256 661 6.18 039 1544 | 4616
High 0. 50 893 421 2773 8.13 1981 581 55 035 1266 | 37.83 | 1030 48 3003 880 1.83 6.40 il 0.38 1466 | 4381
0. 75 807 381 26.38 7.73 1855 44 033 54 | 3451 975 480 2905 8.52 01 6.16 il 037 1379 | 4123
0. 25 890 420 27.68 811 977 79 54 035 62 | 37.71 837 3% 2686 7.87 00 557 7 0.34 11.93 | 3567
10 Medium | 0 50 823 388 2663 781 879 51 034 75 | 3513 812 38 2646 775 63 546 033 1161 | 3470
0. 75 747 353 25.39 7.4 765 A7 032 76 | 3218 780 368 2594 7.60 15 532 033 1119 | 3345
0. 25 713 336 2482 7.28 712 02 496 031 0.33 | 3086 5% 262 2165 634 14.46 424 4. 027 803 24.00
Low 0. 50 665 314 24.00 7.03 6.38 480 4.80 0.30 9.70 2901 526 248 2096 6.14 13.93 4.08 4. 0.26 7.57 2263

(SKM) iS5 25l emss (1-5) JSa

a1 Bl IS (e 5l (FCU) duylall clangll cilialpa 7eaass (1-5) Jsns

Space Size .No External .No Air Total Sensible | Water Water

FCU Static ROWS Flow Capacity | Capacity | Flow | Pressure

Pressure Rate (MBH) (MBH) Rate Drop
(ESP) (CFM) (GPM) | (ftw.g)

(in.w.g)

Break Area 1 -GF 12 1 1305 38.05 27.75 7.67 9

conference room 1 -

GF 465 15.19 10.67 3.04 6.65

conference room 2- 685 21.02 15.08 4.20 12.91

GF 685 21.02 15.08 4.20 12.91

Entrance 1 - GF 6 1 480 15.63 11.06 3.13 7.01

Entrance 2 -GF 6 1 480 15.63 11.06 3.13 7.01

Office | -GF 12 1 902 28.13 20.24 5.63 4.84

685 21.02 15.08 4.20 12.91

Offioel0-GF 8 2 685 21.02 15.08 4.20 12.91

Office 2 -GF 685 21.02 15.08 4.20 12.91

685 21.02 15.08 4.20 12.91

Office 3-GF 2

12 902 28.13 20.24 5.63 4.84

902 28.13 20.24 5.63 4.84

Office 4 — GF 12 1 902 28.13 20.24 5.63 4.84

Office 5 -GF 685 21.02 15.08 4.20 12.91

685 21.02 15.08 4.20 12.91

Office 6-GF 6 1 465 15.19 10.67 3.04 6.56

1305 38.05 27.75 7.67 9

Office 7 -GF 12 3 1305 38.05 27.75 7.67 9

1305 38.05 27.75 7.67 9

[\)
WL W ||| |W [W[W[W([W[W[WIN [N [W W[ W (W
W[ W[ W [W[|W|W[|W W |[W | W [W W W W [W W W |[W| W (W

Office 8- GF 12 1 902 28.13 20.24 5.63 4.84

~
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1Y) Gaall & S e 3 bl (FCU) Akl cilas )l sl a’zia sy (2-5) s

Exterpal Air . Water Water Air
Static Total Sensible .
Spa Siz .No Pr . No Flow Capacit Capacit Flow Pressure | Terminal

pace ® | Fcu (Esssg)e ROWS | Rate (I?/I[)Bil)y (l\;l)g(;l)y Rate Drop Size

(inw.e) (CFM) (GPM) | (ftw.g) (o)

Breal;lfirea Y 1 3. 3 1305 38.05 27.75 7.67 9 1515

conference |, 1 3. 3, 1305 38.05 27.75 7.67 9 1212
room 1- FF

conference 8 ) 3. 3 685 21.02 15.08 4.20 12.91 1818

room2-FF | 12 3. 3 1305 38.05 27.75 7.67 9 1818

EmraFnFce - 1 3. 3 1305 38.05 27.75 7.67 9 1818

EmraFnFce - | 1 3. 4 882 34.45 23.37 6.89 8.25 1818

office 1FF | 12 | 2 3. 6 799 36.26 24.75 7.65 4.74 1212

3. 6 799 36.26 2475 7.65 474 1212

Office 10-FF | 28 1 3. 3 2101 73.83 50.78 14.77 8.58 1515

8 3. 3 685 21.02 15.08 420 12.91 1818

Office 2 -FF =7 2 3. 3 1305 38.05 27.75 767 9 1818

3. 3 1389 45.14 31.88 9.03 724 1515

Office 3 -FF | 18 | 2 3. 3 1389 45.14 31.88 9.03 724 1515

Office 4 - FF | 12 1 3. 3 1305 38.05 27.75 767 9 1818

Office 5 -FF | 12 1 3. 3 1305 38.05 27.75 767 9 1818

Office 6 -FF | 12 1 3. 3 1305 38.05 27.75 767 9 1818

2. 3 2615 82.20 58.52 16.44 10.48 1818

Office 7-FF | 30 | 3 2. 3 2615 82.20 58.52 16.44 10.48 1818

2. 3 2615 82.20 58.52 16.44 10.48 1818

3. 3 685 21.02 15.08 420 12.91 1818

Office 8 —FF | 8 2 3. 3 685 21.02 15.08 420 12.91 1818

slogd) golaa LAy slsgd) Glaw A ananai 2-5

:(Air Duct Design and Air outlet Selection)

1elsgd) Slaw ‘alﬁl aradi tgdlsa 1-2-5

dapanal . Shall Jahy oSl slsgll mig e Jggual) e)all ga (Duct System) slsgll (5l alas

Gl aeat Kiyg ABUall $Dlginly sUaill 5.5 eadiuadl da)) Je pdlu IS0 5 aal)

A0l (galiall e

(HAP) s Jlaa¥) Jabas el alasiasls dalise J<U (ghall Jeal) 383 .1

skl (ghall Jaall e 2Ly (CFM) elsgll (33355 Jaza 2aa5 .2
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rhicall 8 28y cliaguall (e Julil Lliall elggll depu slia] .3
.42:83/238 1500-1000 :dseas) —
-Aads/a28 900-600 :4ue i —
Shgial) Cilaliaally djlanal) caldlial) o (Ails ol dlikins) dlogl) Slaal) g Hlas) 4
asall 8 Sl Slg elogll Laliine B (33 Cumy (gylanal) slafd Java .5
ASldly Y laal (ASHRAE ,SMACNA) (e Gaallall ulealls oI5 .6
telsgd) Ylaw asaai 2-2-5
roibaly g9 piall ana DAL AT (olggll (Slan pranall (B Laddine Dposdy Byl SO Sl
:(Constant Friction Method) <yl cll<ia¥) 8 sl dayyla .1
L5aall (e 238 100 JSI ASiaY) e bl Taaaal) 38l 56 Ao lod) e daiet —
lally Sl gyl 8 el ¢ peny Alges 1 ljpad) -
:(Static Regain Method) (SLull laxcall salainl daiyk .2
LO)lgie elsr aaig laal Lilgll g pall US & (Sl Jariall (goluss I aags -
(3setl) e sl ) e sakeally 8Kl Aalal) 8 paanld -
:(Equal Friction Method) <ll<ia¥) & lgll dayha .3
o guen b sl S e il Luaall 8 3adl) Jas o adiad —
sl at) (glaal) HUadly kel Jaas bl —
tggsdiall b Badinall ddyhall 3-2-5
i) Al 283 2 ¢ oau)) pranal HLAS GO YT 8 2wl ddla aladia) 5 gy sl 1aa A
r AU il e Laaall
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in.w.g/100 ft 0.134

i) 026 la) Gl

Aalal) Sl oLl sl Adaasgie Ao —

el Gsiwas elsgll depus (laall aaa G G5 -

skl eDigind & Agie 5eUS 3oa5 ~

:(Duct Sizer) gl 4-2-5

A8y elsgll (Slae aracai b aadnd (Carrier) i$,h (e daadia 30 s (Duct Sizer) zaliy
Glaall sl Gloa Aaje b Lagad «canSill udige On sad gl ST e 2l L36SH
cNValee o 3Ly (slsedl S ol depudl o laall (Jia) Jsgae am aad zalipdl iy L3l
Apabdll juladly elsed) Saalins

rgalipyd) Cliras 5-2-5

Aldeically L (glaall (e SIS ac s —

LAY b sl gl deyadl ((CFM) e al JA) (e padind) (S -

oiaal) Lasdg Aal Aoyl pa Galah Stl) iayey

A(S1,IP) ddbiaddl clasgll g Jigatl) acny —

A Ggalyy 83y Jams ~

tasanalll A malind) doaal 6-2-5

cball Tadll e lasg cigl) jig =

e s AR ppancy I 83 e Gaigall (s -

igally Ladaill ikl b gy (Ui e a2innd -
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:(Duct Sizer) galiy 528 C_Aay J<ad

@M DesignTools DuctSizer Vers... — [ >
Exit Print Clear Units About

| 55°F Air at 97% RH and 1 atm v| a

Fluid density 0.0759 Ibift>

Fluid viscosity 0.0428 Ibift-h
Specific Heat 0.24 Btu/Ib°F
Energy factor 1.09 Btu/h®*F-cfm

Flow rate cfm
Head loss iIN.WC/00 ft
] velocity fpm

Equivalent .
- d?ameter E -
Duct size in X @ in
Equivalent Diameter 14.75 in
Flow Area 1.1858 ft=
Fluid velocity 1100.5 ftYmin
Reynolds Number 143,885
Friction factor 0.01977
Velocity Pressure 0.0764 Iin.WC
Head Loss 0.122 in.WC/100 1t

McQuay

wWWW.mcguay.com

(Duct Sizer) g=b_» a5 ‘7ea 2 (2-5) I3

:(Duct Sizer) zaliy alaisa)

Jaa) alill 138 iy W38y 6lsgl) (gylae el aluad (Carrier Duct Sizer) zaliy aladia)
ilats Alggaall al) sy AL il

:(Duct Sizer) galiy aladiu) clghs 7-2-5

£ USI (CFM) dsslladll ¢lsgl) 40a€ Jlaal 1

(@ o Jidiins) () g3 a3 .2

-(in.wg/100 ft 0.134) syl b sl dad JIay) .3

Al elsgll deyuy (gyaall sl Ao Jgasll .4
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telsgd) Slaal Liaraal clliada 8-2-5

(ASHRAE) ulae (335 dagamall 3g0all e gl (e 2SI Aasll) il jod) danlye 25 =
LYy eliagaall (el ddlad) Cile pud) it 5 -

tdexdiuall elsgl) (5)lae g5t

I & (Galvanized Steel) salk o (Rectangular Ducts) dldsica elsa (gylas pladin)

N L @l gyl

caganal) £ LY 3 glatall iR e i) S g ) ]

el il Aaliss et e Laleal) po g iV ly (el o 40l<a) L2

cpdsall iliajlan Cuiatg djlenal) clilliall JlY) .3

L) Juagill bl die gq 0l 130 & (Flexible Ducts) 4i)all elsgll (s)lae aladia) 25 LS
S5 ) WLVl (Hanger) alasiuls pSals lad) cuy Y dliss CaSl Jygest
(Fiberglass) gs: (1 )b~ J= S5y ,(Volume Control Damper) g3 ¢ aSaall ilaeda
.(FCU) s2a5 = Aa 2ic (Canvas) gyl Jie 5 Sisa Jieg

r 35Sl Wik Aldiinal) (gjlaall diaranall) c)liic) 9-2-5

) & aldlly sliaguall Qi (1:4 Jie) g Uny¥lg payed) Gn Lanlic Lous e Llall —
Hgay Liha dble dlge aladin) -

caaill die Jaziall 28 aieg bla¥) Qa1 (glaall aea -

okl asd Jlal gic 1.5 jslaay (el (gaall Jeha -

Al Clslial) Cuinty, RY) 8 s (S AlSa L (g)laal) s —

il el el 2 JS AUkl glaall aed -
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(Effective Duct Length) J@dl) £) 5¢d) sy Jsk 10-2-5

e Jady g oy seill aUas ara Jarall d a8al) Clus (8 G 5 U sSa Jadll o el (5 e sl it
&1 SV Jie LSlSpal) adadll LSl J) shaY) ) ALY dagiinall cileUhadll J) skl ¢ sana J shll
OsSall & 5 e RIS J) ol YL alall Jglaall e slaie V) &3y Aabisall <l sll s ciliaisall
il sedl

Lzl dag Da (e 2SU 5 ) sedl a3 53 361 lancal Tazzall i JSH S8 2 6 J skl 138 aadin

slladl Al Saliy)

21.14 2021 ASHRAE Handbook—Fundamentals

BLBTAREA\ S <
7 RETREN DEREE T Fan Outlet Conditions. Fans intended
T primarily for duct sys-tems are usually tested

\ with an outlet duct in place (AMCA Stan-dard
= 210). Figure 13 shows the changes in velocity
/ 7/ profiles at various distances from the fan outlet.
For fully-developed flow, the duct, including
transition, must meet the requirements for
2% 100%
S effective duct length [L, (Figure 13)], which is
calculated as fol-lows:

L

INLET COLLAR

FAN HOUSING CENTRIFUGAL

100% EFFECTIVE DUCT LENGTH

BLAST AREA

For V,>2500 fpm,
— v 4
= o —— = ___€ ] - AR == s L = 0 0
¢~ 10,600
v For ¥, <2500 fpm,

FAN HOUSING AXIAL
|4
0
43

E=

e
where
V, = duct velocity, fpm

L, = effective duct length, ft
A4, = duct area, in?

Jlsdl) clsgll (g3an Jsha s (3-5) J<a

Lpaaraill atll aa (38 55 adll Gf e 2SUN 5 o) g & 353 4800 JSI Jladl) J shall colas i o 5 5l
(ASHRAE) Ji» o 4 5l
(edis Cud gk e (Bffective Duct Length) Juxdl) ¢ sell (5 yae Jsb oz o JSE
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\/

Effectve Duct Length Calculaton LASHIN
= By
Plase Enter Duct With and Depth fo cale. Area of Duct d*\ﬂ

I [— e
To Caleulate Area of Duct WVo: Duct Velociy (FPH)
Input > Wieth of Ductin) | Depthof Duct (i Requied Input Data Qutput Data Ko: DuctArea(inZ)
0 § o= le= 0 f Le: Effectve Duct Length (1)
le= 0| N

Dipioflo= | ) Jif

T Vo0 _
To Calculate Area of Duct

ihere
Input> Wicth of Ductin) | Denth of Duct in) Qutput Data WVo: Duct Velociy (FPH)
i 8 le= | 294065337 | Ft Ho: Dt Aveain)
le= | 08720459 M Le: Effectve Duct Length (f)

Oulput»le: 100 |inZ

Jadl) clsgll (gaa Jsh bl 7 3ai zecass (4-5) J<a

:(ESP - External Static Pressure) (> &0 S8l baall 11-2-5

& alda e Jaxiall 8 38 il ues jgladle b i da g yall o cang Al Laraall lae g8
s 5 sl sl

.(Duct Friction Losses) ¢! sl s s 8 Jarall 268

.(.Elbows, Tees, Dampers, etc) 4l sl <l Sall e iUl aadl) -

.(Coils, Filters, Diffusers) 4l sell z jaall 5 e 5l culéla ¢ 3Dal) & addl)
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D odis Cud sk e (BSP) (ol Sty aadl) lea o4

External static _pressure calculation

e L DA ony W:AL
M o5 5
mm 400 UARE DIFFUSER 1 5
e 300 E DIFFUSER [
= T 7
) £ v
Sas B v
) r 0
an W 0
TOTAL FRICTION LOSS Pa 36 Ll -
ot v
125 W
o0 v
FITTINGS LOSSES ) 0
SECTION NO 1 2 3 4 0 0
= T 3 0
ELBOW-1 o %
(CR3-1) < 023 75 [
< < s 0 ] v
TOTAL 20.000
o & 5 5
= ==
oo 5
TRARBION 5 - - CALCULATION SUMMARY
= T “oe
R > - 2 T ESP OF FCU
s x - TOTAL FLOW CFM 1305
5 — - FITTINGS LOSS a 2
= ISPICIAL FITTINGS LOSS a 2
. iFOS 10%
: 5 3 5 5 —
v = {TOTAL PRESSURE DROP a 51
¥ = 32625
. e
FRCTTTT - iNPUT DATA
Do s 90 T g AIR SYSTEM TYPE SUPPLY AIR
= 5
sonlidson I s g S G AIR FLOW UNIT CFM
Al ¥~ 0
ool ms e —— EQUIPMENT TAG FCU
sy 3 = = - = FACTOR OF SAFETY 10%
o e = AIR DUCT MATERIAL Galvanized steel smooth
(losses inskbe brunch T) o AIR TEMPERATURE
— — DUCT ABSOLUTE ROUGHNESS 0.09
WYE, 7
SYMMETRICAL B AIR DENSITY T84
(SRS-14)
ns ©
ROUND TO REC L]
TRANSITION Diag)
& 3 3 3 3
REC TO ROUND.
TRANSITION
e - - - -
PLENUM BOX
s 0 G 0
PLENUM BOX
3 3 5 5
o
w 3 5 3 3
T
5
ey
Iy T 5 0 T
A 3
. o
. T T [Swem] o
Tiee
3
. S 0 s 5
. e T 5%
Pa 22.78

(ESP) o> il  Soliny) adal) cluad #3 gai " g3 (5-5) S

Esp=51pa/.205 in.w.g

AN el (glaa Jlshl ) ALY cidlogll zlaally cctlilall ¢ D e clisSally (glaall
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sl ad¥) aall jolam Y daslll (ESP) sl (Saiuy) bl dad o) (e B &

V) 8 (mlads) Gigas aaey dasdill 5eli€ Glawal (FCU) Leaiiiasal) culassll 4

telogd) (Sl Lnasanalll yulaally 38l 12-2-5

Aablly 5oy ) G Bl 3aa3 deaaall (glaall gaen o (e @Il S -

gl Cligiay chgraally ccile pull dailhe o SEl (ASHRAE Standard) ) gsall & =
g zsandl)

s elogd) golda aladiu) 12-2-5

Lghnlial Hlas daté (Square Ceiling Diffusers) daye dutt z)lde aladic ggdall 1o 4 &
Blieal) (i) ol ae lgmad Alggan diidal) cule)jall

elsel) bl diaracaill julaally (gaail)

Aalias U1 Dgllaal oloell GaeS po caanlily Ly zydall pas lis) 3 1(CFM) glsgll (3855 Jaes —
Gy Lae a1 Glalat¥) L (gslealls elogd) ays zlaall o cpana 1Ly dudasall Ay
Al dsh

daiye din o Bliall (NC < 30) [aidie sbiagin (ggime @ld zlae Lid) & teliageall —
Adalag

cllead) <Al e E (50 8latinall (i) aracal ae Ll o3a (35 1 g lanall JalSill —
slsgll 4S Laral (Volume Dampers) oSai cilasdar z)yldall 2g5 &8 sdnll 4 oSal) —

O)lgl) (3aatg
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t a ) Gl Gl a1 A8 £IS Ga slogl z)lae (alia ang (3-5) Usas

Space No. FCU Air Terminal Size (ft)
Break Area 1 -GF 1 1515
conference room 1 -GF 1 66
1212
conference room 2-GF 2 212
Entrance 1 — GF 1 99
Entrance 2 -GF 1 99
Office 1 -GF 1 99
1212
Offioel0-GF 2 1212
1212
ffice 2 -GF
Office 2 -G 2 12
2 1212
Office 3-GF Db
Office 4 — GF 1 99
1212
Office 5 -GF 2 Db
Office 6-GF 1 66
1515
Office 7 -GF 3 1515
1515
Office 8- GF 1 99

: JsY) Gl dpul 501 AS 8 o IS (e o) el 7 Jlie (ulia"n s (4-5) s

Space No. FCU Air Terminal Size (ft)
Break Area 1 -FF 1 1515
conference room 1- FF 1 1212
1818
conference room 2- FF 2 1318
Entrance 1 -FF 1 1818
Entrance 2 -FF 1 1818
1212
Office 1 -FF 2 BB
Office 10-FF 1 1515
1818
Office 2 -FF 2 1313
1515
Office 3 -FF 2 1515
Office 4 — FF 1 1818
Office 5 -FF 1 1818
Office 6 -FF 1 1818
1818
Office 7 -FF 3 1818
1818
1818
Office 8 — FF 2 1313
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AI;AEDALQSIA.W

PERFORMANCE DATA

MODEL 4SCD FOUR-WAY THROW
SQUARE DIFFUSER

NEC[:(:IE 200 | 300 | 400 500 | 600 | 700 | 800 | 900
019 | 039 | .067 | .10 .14 .19 .24 .30

6"x6" TOTAL CFM 50 75 100 125 150 175 200 225
CFM each side —a 13 19 25 32 38 44 50 57

AK=0.13 Throw each side —a 2-3 3-5 4-7 5-9 6-11 7-13 815 9-17
9"x9" TOTAL CFM 112 168 224 280 336 392 448 504
CFM each side —a 28 42 56 70 84 98 112 126

AK=0.28 Throw each side —a 2-3 3-5 4-8 5-10 6-12 7-14 9-17 9-18
12"x12" TOTAL CFM 200 300 400 500 600 700 800 900
CFM each side —a 50 75 100 125 150 175 200 225

AK=0.5 Throw each side —a 2-4 4-7 5-9 6-11 7-14 8-16 10-19 11-21
15"x15" TOTAL CFM 312 468 624 780 936 1092 1248 1404
CFM each side —a 78 117 156 159 235 273 312 351

AK=0.79 Throw each side — a 3-5 4-8 5-10 7-13 8-16 10-19 11 12-24
18"x18" TOTAL CFM 450 675 900 1125 1350 1575 1300 2025
CFM each side — a 113 169 225 281 338 394 450 507

AK=0.13 Throw each side —a 3-5 4-8 5-10 7-13 9-17 10-20 12-24 13-26
21"x21" TOTAL CFM 612 918 1224 1530 1836 2142 2448 275
CFM each side — a 153 229 306 382 459 535 612 689

AK=1.54 Throw each side —a 3-5 4-8 6-11 7-13 9-18 11-21 13-25 14-28
24"x24" TOTAL CFM 800 1200 1600 2000 2400 2800 3200 3600
CFM each side —a 200 300 400 500 600 700 800 900

AK=2 Throw each side —a 3-6 5-9 6-12 7-14 10-19 11-22 13-26 15-30

Diffuser selections which will result in noise criteria not exceeding

L1 Approximately 20 DB based on room attenuation OF 8 DB

"ﬁ Reculting criteria not exceeding 30 DB

Reculting criteria not exceeding approximately 40 DB.

D Reculfing criferia exceeding 40 DB.

Al 531 A 53 o IS " g (6-5) IS

&) 56l (5 e mraaiy (FCU) 32s 5 ‘7oia 5 (7-5) JS&
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: (Chiller Selection) L&) J\id) 3-5

U s (g Al 138 4wy W 1 ka3 (Air-Cooled Chiller) § s (s sl jlia) ¢ 5 piall 138 o
Ay Las coball @Blginl 5 Abpall Glllaia (alias) ) 48] e 8 7 ) daladl axe 5 s il
Ao siall o jliall Lidlia

:(Air-Cooled Chiller) _tid) Gl 1-3-5

Sl Aglee Jaa Las ey 5 e S 55l 5Ll (e g il 108 callaly W Sl g S il Al g ]
Al adsill e Jlsy

o A sl olall s (e Alad G (shaliall Ul | SLA s olaall 430 sane <13 ) gall dae D) 2
LSSl 2l il

Alalall labudl Slo Lalay e cisad) man e 4uS 5 (S Aalalall dalud) 3 yd gl 3
A aldassay

Dbl S i

7 sihe Sl dalgialy Bl Y @llys ((Roof-mounted) i) zhaw (558 Ll caS 55 o
A sl Alal) Jlae§ ol agl) J goa ol Jagonil UK 5 ¢ sl Jala elia guzall Julés g dablisall yid i
:(Standby Chiller) alis) Hlud (ppanas

Slaie) a3 dilpall Jual ol ya) ol i 5 ) shall @V alaill Jee 4 ) jaiul Gl e Ua ja
aal Jlas Jla 8 Laddl) (a8 65 aiay 5 allaill 48 65 g0 ) Jry Law il Ciliual gall (dy Jlalgial L
Al o gl

;S (e Sl SLEAY dpasanall) julaall 2-3-5

bl Jaall el 2pall ale e g Hlall Jaall Jaa) :Total Coil Load (MBh) -
RN

el ) Jalall ¢) sell (Dry Bulb) 48lall 3 all 4a 53 :Coil Entering DB (F) -

O gAY o) sell duda 1l 5 Al 5 ) all Aa )2 :Leaving Chilled Water Temperature (F) -
Al aay Calall

Adkiall 4y slladl) 3Ll 48 :Water Flow Rate (GPM) -

bl Jaria maléds) :Water Pressure Drop (ftwg) -

: (Chiller) )b JLis) 2-3-5
A5Y) (Hap) el Sila aal ks cuidiall Ll s oty
- Total Coil Load (MBh) = 1418.87 BTU/H , 118.24 TR.
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Total Water Pressure Drop (ftwg) = 386.58 ft.wg.
Coil Entering DB (F) = 109.8 F.
Leaving Chilled Water Temperature (F)=45 F.

Model NO. Chiller Coil Load (MBh) Flow Rate Water Pressure
(GPM) Drop (ftwg)

APCN S 2+1 (Stand By) | 792.435 BTU/H 158.3 76
5070 S

(SKM) 48,4 z41S (e (Chiller) Ll jlaa)

SKM Air Cooled Packaged Chillers

APCN-S Series - R-134a

CAPACITY RATINGS - 50 Hz
(Standard Efficiency)

Condenser Entering Air Temperture °F {C)
Model Lowt 95,00 (35.0) 108.00 (40.5) 116.00 146.1) 12500 51.71)
P WFR | WPD | CCap PF VIFR | WPD
APCN § o K| USgpm | g R 2 USgpm | fawvg
EER *c KV s Ry o W Is fwg
L 542 | 171 | 54 | 467 | 6t1 1084 | 45
5] ] 7 811 B7 33
4 % 110, 48
50508 8 55 7 143
100 45 564 1122 49
2 54 71 148
& E 18| 55
89 %6 538 74 | %3
2 619 28 1213 | 45
56 519 98 77| 85
4 8 ne 1256 48
5060 8. 5 8 708
104 4 2 i)
7 2 714
8 647 28
(1] 647 729
2 44 86
55 743 B46
4 5 &7
50708 87 754 857
101 4 T 83 4
7 759 2 2 %3 | 15 | 25 | =@ 8
I 774 | 817 | 0 | 728 | 88 | 1746 | 93 10
8 4 5 5 7
i
51
5080 8. g
108
7
48
89
42
56
4
50905 8
103 45
7
&
8
42
58
#
51008 87
10.0 45
72
8
89 788 12 | 156 |29 | 3u 08 | 308
(A 1081 7 | 29 | 74 | w87 57
58 3802 127 157 22 U7 21
—a 119 1344 | 2577 | 78 | 102 2
5158 B e 14 | 163 | 237 | e
103 45 1138 1363 | 2623 82 104 75
7 4005 133 | 165 | 246 | %67 23
48 1199 138 | 21 | o1 | 15 82
89 a7 13 | 174 [ 272 | 62 %7
42 1531 | 2008 | 123 | 151 112
58 131 13 [ 39 [ 448 B4
“ 1307 155 | 305 | 132 | 119 118
61308 8 450 6 155 19 34 | 4184 55
105 & 1328 1% 54 136 | 1209 123
7 4671 156 | 193 | 407 | #53 %7
48 1393 158 302 15 168 135
B9 4898 159 202 448 | 450 @4

(SKM) 48 i & IS “ria 5 (8-5) JS&
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Gl Ul LEA) § cunll ASud avanati 4-5

:(Pipe Network Design and Pipe Diameter Selection)
el JE LeIDA (e aly a5 3S yall Cag€l ol & 4pulul) jualiadl aaf 30 juall elpall 4805 Jias
2308y aela ) & (FCU) Alalall Al bl cilas 5 ) (Chiller) 28l sas 5 (e a0l

telsgd) @b.a e:\.uai 1-4-5

ahatinly A sl a3 g g il 128 b

Ll 8 awl) Jaee Sle 2Ly ) Uil aaal (Friction Loss Method) 4& sk -

A8y dulaall Y1 el (Pipe Sizer) gl -

Jaill 830l 5 Janis 8 (g 53 Wl (Black Steel) g 5 (e il -

OB OB als xe ae 25 e Ju Y asal e (Fiberglass) ¢ 58 (e i ool Joadl -
2323 4 (ASHRAE) Slaa iy JalSI o) 51 5 caranaill 8 (SMACNA) 28 e alaie ) -
L2800 g eyl

:(Pipe Sizer) z=tx 2-4-5

i zali a5 el Ul lus 8 G 5 31IS (Pipe Sizer) gebi_n aladiul 54

Ading 5 cdalading) A s aay 25831 5 30 el olpall oS il HUaB] liead addi) Ganadiia
.(ASHRAE ,SMACNA) Jis Laallall pranaill 13 S go o2lai 883 <¥alas o

@bl We 3-4-5

Jllaall 5 eLall Jio ol guall 4885 4,831 5 o 5 4 )l ja paibiad o (g 5iad Sl Bl e adiay -
Aaalal

Sl sl Jgha g chasall 8 S8l e pudl e alall jlaall Jadi dy ) 8 il g -

(ST) Lsiall 5 (TP) A4Sy e ) i) s g ae s -
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Ll d s ol glde ju ol e 2l arealll LS aadiiall sy -

) avaradll d;\fgog)uljggﬁyﬂu\&u!dw-

<®~ DesignTools PipeSizer Version 6.2 — O X
Exit Print About
| Sch 40 Steel | | 50°F Water ~|

- B ] usgpm
Outside Diameter 1.05 in Fluid density 62.411 |bift®
Wall Thickness 0.113 in Fluid viscosity 3.1667 Ibift-h
Inside Diameter 0.824 in Specific Heat 1.002 Btu/lIb°F
Inside Area 0.533 in® Energy factor 501.6 Btu/h*F-gpm
Cross Section Area 0.3325 in®
Section Modulus 0.07056 in® Fluid velocity 1.8 fts
Moment of Inertia 0.03705 in*4 Reynolds Number 8,793
Radius Gyration 0.3337 in Friction factor 0.03496
Weight of Pipe 1.131 Ibift Head Loss 2.577 100 ft
Weight Pipe + Fluid 1.363 Ibift Elbow loss 0.086 ft

McQuay

www. mcguay.com

(Pipe Sizer) gt _» 4al s maa » (9-5) <&

sl ) pladin @l gl 4-4-5

Acaatll Jlea¥l Croa 33yl sbaadl 5355 Jane JA0) ]

.(Water at 60°F) Wle ¢ Jilull ¢ o HLas)

L sl el soll rlendl i ¢(f/100 ft 4) Jie Joraall 3 6l e apai
Asapaail) gl e gLy cal) kil &) Al

aaall itilaa (e 2SUN Jazucall 8 S68)) 5 (383100 Aoy Ara) ya

(O T S VS B 8]

sdsaraail) julaall g pu) 5-4-5

(i) el aaatl 4000 el Lol o3

/a8 4 55aii Y de pu Jili A 5 2 la el Calil -

23100 ISV sle a8 4 (i 5 Y dniaa 388 1m0 2 (e ST il -

(ASHRAE) 85 (asbl 258 205/038 15 :o¥lall man e pull oY) sl -
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shasiiiaal) Gugaall s clelaall 6-4-5
{(FCU) &l s .1

Supply Line:
Gate Valve, Strainer, Flexible Hose, Bypass Gate Valve.

Return Line:
Gate Valve, Flexible Hose, Balancing Valve ,2 Way Control Valve.

:(Chiller) kil 2
Supply Line:
Flexible Connection, Pressure Gauge, Thermostat Gauge, Balancing Valve,
Motorized Butterfly Valve, Gate Valve, Bypass Gate Valve, Automatic Air Vent.

Return Line:

Automatic Air Vent Pressure Gauge Gate Valve, Bypass Gate Valve, Thermostat
Gauge, Flexible Connection, Drain Connection.

pe 99 9 9 9 ° 9 9

©
Q ﬁ
L
o:» +j
Hoe
5
Biastsis
s |

Al
|
I. ]
I3 =
e el =5

@
I
b
+: B -+
e
=
=8
BA |
Y & [
[ Al E - v'k
I
I

‘;a.'aj\}“ LB"U“S‘ ‘;A:E.J).}A\ o\,}d\&u@);ﬂmm“@aﬁ (IO_S)JS..I:

94



dj‘y\ @LH‘&SJJ,LA\ Sw\&ﬂ@)ﬂw@m“@aﬁ(ll_S)dﬁ

Blaall A0l Jaa 63 ae L a3 (12-5) JSG
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Slaall 3<d Jrasi pe (FCUS) hangll g (13-5) J<a

:(Selection of Pumps) cliaall jLis) 5-5

tdiiaall Lad) dueaf 1-5-5

o bl S8 S35 Cua oyl sbidll Al areal (8 dogaall pualiall (e diadll jlod) oe
aliall ddiad) 5 aaas J el bl 328 Ay o Al L AU 3plSy alaill ¢l
3l bl dadail 8 Glaiad) Jaags 3ol

gl Clang Jia plaill lisSa g ore slall 305 Glacal 53 jual) sbaall dadai] & cilaaall aadid
Jahy Glacad)l Juag sug . (Chiller) ayully (FCUs) duilall dagjall cilangg (AHUS) clsgl)

todanhll gaals Bale 4S5 yugll WA
96



:(Series Connection) sl e Juagsill .1

s L o SN g iy¥) Head D) ad st ) (35 Lae «AY) 2a sanlsll iliadll Juads
sl dals @l 5S Laxie 506 <V (3 sk) 138 aaand Bl (Flow Rate) (saxl) Jae
Aaiye ol Algh ASus A s Jle Lk

:(Parallel Connection) (sjlsill Ao Jragill .2

oo gail 13a il Y aes pendy Tl Head ) (lay Gas ccuin ) Lis ciliad)) Joasi
e it Anlaly edsil) 8 Aigpe g 4 Byl obll Aalifl i lenua FSY) s Juagil
LU eDigind e Qg cgtlaall Jeall s Gl

sl (8 padiad) Juagl 44k

Ciual) alaif 8 Lol SV LA sag egilsill e cildima) duag JLia) & gy pdall e
oo il aa dagie o culs (Head) awe piie 385 Jare ) dalall v Lageady 43Sl
) 8eUS o e Lan caldaill Lol (bl o ST o ddiae it Liad iy Jpall
Al e Jdayg

:(Total Head) AN el 2-5-5

(ft) pdl Basgy sole aie jualy caldatll b olall fual dicadl) Lgalind ) (agall) Z8UAD) loe 50
Gasand) &LVl ccanl) Jahy slaall (i daglie e bl AU agall (Say sag . il
bl SUsSd) & jileall ) dilayl sl

:(Total Head) Sl ¢ )yl clas 4k

«(Dar Al-Handasah) d.xigll s (i€ (10 2aina (e Cudaladiul (Total Head) lua o

koY) sk s
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el Joha -
RELY NS
cOlaglly pulaall 2ae -
Sleleaally (FCUs) ayall culile Jaly Iarall 3 aaall —
.(Evaporator Head Loss) ,Lall Jals haaall 228 —
:(Total Head) I ¢ Lis;¥) (olad Zauas ) dlalaal
Total Head = Friction Loss + Static Head + Pressure Drop in Coils and Valves
Y1 Ghass el dllSia) (e il saall :Friction Loss
el 8 akad ely daaal) om ¢ UV 8 (4l :Static Head -
il Slile Pha slall g 0 e Jaiall 8 2adll :Pressure Drop in Coils and Valves -
 elaally
adinall drasanalll ail) 3-5-5
Al al bl & clleal) e sl
(GPM) Zady J<I ()slla158,3 ranlsll Hhall oo milil)  asecaill 805l Jana —
(ft) 87,5 a8 :aglladll SN g i)y -
Adaa) g4 4lad) 4-5-5
g9 (e ddas HLod] & caseaill aaall paad ae
sl t\}fi\ (= 45 (End Suction Centrifugal Pump) )l s &ld (53550 2yha ddias
Caladnia)

liadlly (aisd) (Grundfos) adse (e Hlasy) CRENEECIR:
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@bly Jaab medd Al ((Grundfos) Aa el adsall (e dawad) HLaa) sl aladin)

Y bkl ananl (GPM ,Total Head) aUail

Aigises Aadiie Yol Jigis cliiaall auieai 8 833)) Apallal) IS0 (g (Grundfos) ASys aeb

Gy daslial) dscad) Hlady ddlpal Lady gl g AS5a) iy Lgeall dalail Jlas

.aalll) )33}3} M\ AP cﬁ‘) @ (sAL.u:: Lae ceUa.ﬂ\ C_tujalaj

Design calculation sheet

E;.? daral-handasah
shair and partners

Project no lDate ##M##M##ISheel no. | of 1 Computed by
Subject: P-49th-1 Checked by
Approved by:
Pipe Material Steel Safety Factor 20%
Pipe Sizing Criteria Results
Maximum Velocity Maximum Friction Head
[mvs] [ [fus) [nv/km] [ [f/100f1] ml | 1ap | (Bar] [ [Psi]
24 | 80 500 | 50 267 | 875 26 | 379
Input

Pipe Equipment, Fitting or Flow Length Diameter  Velocity Fricion  Head Loss
Section Accessory type |gpm] 1) [in] [fuUs] [fV100ft] |ft)
1 Pump Accessories 107.44 229 R 2.70 0.96 220
2 107.44 33.1 Rl 2.70 0.96 0.32
3 287.27 17.1 6 3.18 0.81 0.14
4 287.27 42 6 3.18 0.81 0.03
5 287.27 10.2 6 3.18 0.81 0.08
6 287.27 75 6 3.18 0.81 0.06
7 287.27 69 6 3.18 0.81 0.06
8 287.27 1.7 6 318 0.81 0.01
9 287.27 0.6 6 3.18 0.81 0.00
10 104.77 144 4 2.64 0.92 0.13
11 Fan Coil Unit 420 15914 1 1.56 1.66 2642
12 104.77 0.5 4 2.64 0.92 0.00
3 51.61 363 2.5 3.46 2.68 0.97
14 51.61 1.1 25 3.46 2.68 0.03
15 51.61 0.7 25 3.46 2.68 0.02
16 51.61 8.5 2:5 3.46 2.68 0.23
17 51.61 1.1 25 346 2.68 0.03
18 51.61 0.5 25 3.46 2.68 0.01
19 31.41 24 2 2.99 2.53 0.06
20 31.41 0.5 2 299 253 0.01
21 31.41 6.3 2 2.99 253 0.16
22 23.74 40.5 2 2.26 1.50 0.61
23 23.74 52 2 2.26 1.50 0.08
24 23.74 03 2 2.26 1.50 0.00
25 16.07 11.7 1.5 253 2.49 0.29
26 16.07 69 1.5 253 249 0.17
27 16.07 12.0 1.5 2.53 249 0.30
28 16.07 03 1.5 253 249 0.01
29 8.40 7.6 1.25 1.80 1.58 0.12
30 8.40 74 1.25 1.80 1.58 0.12
31 8.40 45 1.25 1.80 1.58 0.07
32 8.40 24 1.25 1.80 1.58 0.04
33 8.40 6.2 1.25 1.80 1.58 0.10
34 4.20 10.7 1 1.56 1.66 0.18

dunigdl Sl cwd o (Head) gLy clua JSA) s i (14-5) 8
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Submittal Data

PROJECT: Adminisstrative Office Bilding UNIT TAG: QUANTITY:
TYPE OF SERVICE: Hvac Service
REPRESENTATIVE: SUBMITTED BY: DATE:
ENGINEER: Salah El-deen Tarig APPROVED BY: DATE:
CONTRACTOR: ORDER NO.: DATE: 3/27/12025

NBG 65-50-160/158 AAFE2CESBQQELW1

Close-coupled pumps according to ISO 2858

Nole! Product picture may differ from actual product

Conditions of Service Pump Data Motor Data
Flow: 172 US GPM Liquid temperature range: -25..120 °C | |Rated power - P2: 5.5 kW
Head: 87.5ft Maximum ambient temperature: 40 °C Rated voltage: 380-415/660-690 V
Efficiency: 65.9 % Shaft seal: BQQE Mains frequency: 50 Hz
Liquid: Water Product number: 99796349 Enclosure class: IP55
Temperature: 7°C Insulation class: F
NPSH required: ~ 8.02 ft Motor protection: NONE
Specific Gravity:  1.002 Motor type: WEG
Eta 1/1: 89.7-90.1 %
H [NBG 65-50-160/158, 50Hz eta
) [%]
Q=172US GPM
1204 158 H=875f
ULLL O — Pumped liquid = Water
1104 \Liquid temperature during operation = 7 °C
100 Density = 999.9 kg/m? L 100

i | \ 190
804 2 /o 80
70 — T— L70
60 60
50 50
40 L40
30 30
20 20
10 L10

o Eta pump =73.4 % "
0 20 40 60 80 100 120 140 160 180 200 220  Q[US GPM]
P2 NPSH

[kw] Iff

6 L30

4] 120

2 L10
P2 = 4.543 KW
NPSH = 8.02 ft

(Grundfos) & se (e 3 liaal) daadl) (KA “mia 5 (15-5) JS

A il gally dian aladiuly a8 sall aa gl (JBDY) 22
—Flow Rate (GPM) = 172 GPM.

—Head(ft) =103 ft.
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Ala 5 Jeall blsia) ddme 1 28LYL 5 )5S all cilieal gally (yiidmal pling g o el o) 2a g

Jadl e il gasl i g

sbaall 405 Jaa 68 e (PUmps) liiadll A1 T 53 (16-5) JSG

:(Selection of Expansion Tank) a3l &) 33 i) 6-5
: aaail 38 parl 1-5-6

(sl Lyl e il slaall aaa 8 sl (e (e gill 82 yuall slyall dakail L aaaill Gl 34 padind
A Gl Kl piay gAY 2 gaall e Jazall e dadlay Cua

: adiauall AN £5i 2-5-6

& sisy ¢l 5 « (Diaphragm - Closed Expansion Tank) g si (s (lie 220 () )& aladi) &
Mdﬁj@\dﬁ&ﬁ)\h&zdb L_tS);j ch\jcw\wMu‘)A&hcw&

.(Air Speparator) ) s¢ll Juald
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s LAY luall 48 b 3-5-6

E dar al-handasah
shairand partners

Design calculation sheet

Project no. | Date: Isheet no. I of 1 Computed by:
Subject: Checked by:
Diaphragm type Closed Expansion Tank sizing Approved by:
Sizing is based on ASHRAE 200 HVAC Sytems & Equipment, Chap 12, Hydronic Heating & Cooling System Design
v, /V)) =1]|=3xaxATl
I (YL |
1-(B/P,)
Vi = Volume of expansion tank (gal)
Vi = Volume of water in systcm (gal) = 1.584
4 = Lower temperature (°F) = 44 (6.7 °C)
t = Higher Temperature (°F) - 110 (43.4 °C)
R, = Atmospheric Pressure (psia) = 14.7
P; = Initial Fill or minumium Pressure at tank (psig) [ 10 (0.7 bars)
P, = Absolute Pressure at lower (psia) = 24.7
temperature (P; + P, )
Piaic = Maximum System Allowable Pressure (psig) [ 183.92 ( 12.7 bars)
P, = Absolute Pressure at higher (psia) = 198.62
temperature (P, +P,)
) = Specific volume of water (ft'/Ib) = 0.01602
at lower temperature
V2 = Specific volume of water (ft'/1b) = 0.01617
at higher temperature
Va/ vy - 1.009%
o = Linear Coefficient of thermal expansion (in/in.°F) = 6.5E-06
for steel
Vi = 1584 x [(0.01617 /0.01602) -1]- ( 3 x 65E-06 x (110 -44))
1 - ( 24.7 / 198.62 )
V., = 15 gal - 57 liters
Selected Tank Capacity: 1 Tank 500  Liters
Note to user: Selection shall be based upon actual
atalogue data as available from various.
manufacturers

2l ) A aaa Glual daodiigl) dalaall

53_gaall olpall dakail aranad Julo (e 33 salall 5 20N saizall Ualrall alasiuly aaad) Gl
V.T=V Sx((v2/vq1)-1-3aAt)/(1-(Py/Py))

Al U e 2 5

.(Liter,Gallons) «sthadl aaaill Gl 33 aasn 'V T
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.(Liter,Gallons) pUaill 8 oluall ISl aaall 1V S
ool da )y i elall o sl paall i dusi i(vy / vy)
oLl sl il Jelas 1

) 5 ) s s pn ol (el o G 1AL

OVAY el U8 L lara Bale) ol & s bakia 01 1Py
Al 4 lesi e i P,
o Anigll 1 Casd pe bl

Liter 57=V_T

arial 8 daadiall Wessels 4S8 il 55 ySIY) a8 sall (e aaaill ) 38 a3 i) e 2l

Jaail) bl A

Y] 3 saill aanl amall g alaill & g5 Can LA gl 4 sall i gy
(Wessles) 48 1 adi sa (30 2241l ol 33 sl oy

SINCE 1908

Il wessels

) company

~N
@)
S €

NTA-SERIES

HVAC EXPANSION TANKS

Models: NTA-15 to NTA-280

Submittal Sheet No. A-1004C  Rev. 4 4/6/2020

Job Name Submitted By Aaminisstrative Office Biking Date 5/30/2025
Location Approved By Date
Order No. Date
Engineer Salah El-deen Tarig Notes
Contractor
Sales Rep.
Construction:
Description: Shell: Carbon Steel
Wessels NTA series are ASME fixed diaphragm type Heads: Carbon Steel
pre-charged HVAC expansion tanks. They are designed to Exterior: Red Oxide Primer
absorb the expansion forces and control the pressure Interior: Heavy-duty Butyl
in heating / cooling systems. The system's expanded
water (fully compatible with water / glycol mixtures) is Design Parameters:
contained in a heavy-duty diaphragm that prevents tank Maximum Design Pressure:
corrosion and waterlogging problems. All NTA expansion 150 PSIG (NTA-15 thru NTA-60)*
tanks can be installed vertically or horizontally. 125 PSIG (NTA-80 thru NTA-280)*

Temperature Range: -20°F to 240°F
*200 and 250 PSIG available

Tank  [Acceptance]

Model Part i i 1
Number | Numbet (\écgll-l‘t;rr‘i) (\éoclwgpﬁ) Tagging Information Quantity
NTA-15 | 19010015 7.8 6.3
NTA-20 | 19010020 1 8.8
NTA-40 | 19010040 25 20.2
NTA-60 | 19010060 35 28
NTA-80 | 19010080 45 36
NTA-100 | 19010100 40 48.5
NTA-120 | 19010120 70 56.5
NTA-144 | 19010144 80 65
NTA-180 [ 19010180 20 73
NTA-200 | 19010200 115 93
NTA-240 | 19010240 140 113.5
NTA-260 | 19010260 158 128
NTA-280 | 19010280 211 171
Typical Specification
Furnish and install, asshownonplans, a__~~ gallon __ " diameterX ____ "tall pre-charged

HVAC expansion tank with a fixed heavy-duty butyl diaphragm. The tank shall be equipped with a NPT
system connection, and a 0.302"-32 charging valve connection (standard tire valve) to facilitate the on-site
charging of the tank to meet system requirements. The tank must be constructed in accordance with most
recent addendum of Section Vil Division 1 of the ASME Boiler and Pressure Vessel Code.

Each air separator shall be Wessels model number NTA-, or approved equal.

"Iessels 101 Tank Street Greenwood, IN 46143
P:317-888-9800  F:317-865-7411

COMPANY  vnvwestank.com

(Wessles) 48 b a8 5a e 2268 () 3 “ia 52 (18-5) JSi
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oAl sl o A cldal ga 4-5-6

:é}d\ % J\i';x.]\ Aol U‘P U_Mm\}nuc.a.'aﬁ (6—5) d}l;

Item Value
Type NTA-40 (ASME Tied Diaphragm Type)
Part Number 19010241
Tank Volume Gallons 25
Acceptance Volume Gallons 20.2
Bladder Type Replaceable Diaphragm
Pre-Charge Pressure PSIG 40
Maximum Working Pressure PSIG 125
System Connection Inch 1

ol sell Jald s anaill () 53 “a gy (19-4) IS
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83 all lpal) AUAT Ma) A5 ¢z Mai 7-5

:(3D Model of The Chilled Water system)

133 sall slaal) AUail a1 B 3lad a5 olia) JISSY)

~- Level Roof
(€,

~5~ Level First Floor)
@ evel st Floor)

(1) Level Ground Floor

33 _gaall olyall alail (3D) ) 3D 23 s a3 (21-5) IS
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(Exhaust Air System Design) s s¢) 3k alsi avaal
ro) sed) 2yl aUai arena Jal 1
celsedl a sk 7 5l e LA
o)l 7 o JLIR) 5 o) sell 5l AS0d pranal D
:(Selection Exhaust Air Fan) s)s¢d) 2 b z )« L33 1-6
2aa 188y cAihaie JS o sllaall 4 g3l Jare 3aal Uil 3,83 23 LS CFM/Person 4&y sk sldic|
o) sedl (3835 ApaS (O a5 A pl) lia dag s ISl Lgaladin) asall o) YY)
CFM 2050 :J5Y¥) Gadall -
CFM 2050 : AUl gUall —
CFM 4100 : ) -
s £ osdal) b dardiall 7l el g5 1-1-6
.(Wall Mountend Fan , Rooftop Exhaust Fans) ¢« g« 1z sl el g 58 —
«(Canvas) )l e e duals acl @ e € i (Roof Top Fan) <aiudl Glas 5 1S il -
il e L 24 5 (Wall Mounted Fan) dskailall clas i

oY) Gl 8 Leasied) )5l £ 53 gy (1-6) Jsasl

Name Fan Type CFM

Toilet 1-1
Toilet 1-3
Toilet 1-2
Toilet 1
Toilet 2-2 Roof Top Fan 2000
Toilet 2-1
Toilet 2-3
Privet toilet 1
Toilet 2
Privet toilet 2 Wall Mounted Fan 50
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1Y) Gl G Aesdid) 5l all ¢ s (2-6) Jsaal

Name Fan Type CFM

Toilet 1-1
Toilet 1-3
Toilet 1-2
Toilet 1
Toilet 2-2 Roof Top Fan 2000
Toilet 2-1
Toilet 2-3
Privet toilet 1
Toilet 2
Privet toilet 2 Wall Mounted 50
Fan

1Tl ) pulae 2-1-6
Ashiall 4 Ll ¢) 5¢ll 48 : Air Flow Rate (CFM) -
OB Sy lasasll :External Static Pressure (ESP) (in.w.g) -

:(CAPATIVEAIR) 48 s z 5lUiS (e clan LA ) &y

:(CAPATIVEAIR) 48 i # §US (4a 3 lia4ll (Roof Top Fan) 3 5'zeia s JSN

Performance
RPM RPM RPM RPM RPM RPM RAPM RPM RPM
MODEL CFM Sone/BHP Sone/BHP Sona/BHP Sona/BHP Sona/BHP Sona/BHP Sone/BHP Sone/BHP Sone/BHP
NCABFA 1000 1038 1236 1397 1534 1658 1778 1896
47/007 61/013 7.6/0.20 1167028 12.3/0.33 13.1/04 13.2 /049
NCABFA 1200 1246 1415 1562 1680 1805
617013 9.0/0.20 1307027 140/0.35 1487043
NCABFA 1400 1454 598 73 1854
11.6/0.20 199/0.28 154/ 0.7 16.4/0.45
NCABFA 1600 1661 1788 1912
150/0.30 16.3/0.39 16.0/049
NCASFA 1800 1868
17.8/0.43
NCAT0FA 1400 896 1017 1% 1252 1367 1480
7.2/000 9.1/016 115/0.23 1217031 144 /040 1671050
NCA10FA 1600 1024 13 1235 1339 1439
9.9/0.14 11.9/0.21 139/0.29 14.9/0.38 158/0.48
NCA10FA 1600 1152 1247 1340 1432
181/020 146/0.28 164 /0.37 16.6 /046
NCATOFA 2000 1280 1366 1450
14.8/0.28 17.1/0.36 17.9/0.46
NCATOFA 2200 1408 1488
1841037 194 /046
NCA10FA 2400 1536
217048
NCAT4FA 1600 700 7 m 1034 1161 1263 131 1475 1573
717008 787014 94/023 96/032 126/043 147/ 0.55 15.3/0.69 16:3/0.83 17.6/098
NCAT4FA 1800 719 544 964 1077 1184 1389 1486
8.1/0.10 96/018 108/027 10.8/037 12.5/0.48 154/0.74 16.5/0.89

(CAPATIVEAIR) 4853 7 sl ‘a5 (1-6) JS5
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7 M (30 5,34 (ROOF TOP Fan) 4534 palbiad ass (3-6) Jsaal

Air Flow Static
MODEL '\(/'Hog;r Rate Pressure F‘?&ﬁ,‘\’/f)ed
(CFM) (in.w.g)
NCA10FA 46 2000 5 1450

CEPRSM Integral Shutter-Direct Drive
Axial Wall Mount Exhaust Fans

Models CEPRSM7 thru CEPRSMZ24 are UL Li
are in compliance with UL 705 (Electrical) St

isted and
andards.

wall wredgnt
Opaning._(Ioe]
B2 9

(CAPATIVEAIR) 48 )i 7 U “reia 3 (2-6) JS5

.z ABS) e 303 (Wall Mounted Fan) 4s 5 e gaibad %@g (4-6) Jsxall

. Static
Air Flow Fan Speed
MODEL | Moror (Hp) Rate (CFM) Izirr(]ai?/ugr)e (RPM)
CEPRSM7 1/30 62 125 1730
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£ 56d) e LR g ¢l sgd) g lae A8l araai 2-6
(Air Duct Design and Air Outlet Selection)
18196 (sl Al anaal (galie 1-2-6
(el Jahy CaSAll el sell 355 e J gsaall ¢ 3all 58 (Duct System) ¢l sell (s ot alas
prasali 383 55 A8l lgial 5 allaill 3o US 5 (peddiisall dal ) (e jdlie Sy Si 2al) 4aseal
AUl ealiall e (5 lal)
HAP Jie Jlea) Jalai el o pladiuly dabiee JS (551 all Jeall aaai | ]
24l gl all Jaall e 2L (CFM) ) sed) (3833 Jara 2aa5 2
aseall 8 S8l 5 ol gall (5 ginne Qi alial o) gl Ao e i) 3
A8Y538 1500-1000 s 5 -
A8y, 900600 e i -
38 sial) Clalisall 5 4 jlenal) colllaiall G (A yila sl Alidaiie) 490 sl 5 jlaall & 53 LA 4
oiall 8 aill Sl g o) sqll Lalaiia 183 (385 Cumy (5 jlanal) dlasl S 5
Al 5 £ Jlaal (SMACNA, ASHRAE) Jie 4aallall el ol 530Y1 6
10158l sl pradli 35k 2-2-6
roind 5 ¢ 5 phall aaa AL CAHAY (o gl (g jlae el b Faddiiee Aanash 5 (3 30 llia
:(Constant Friction Method) <l ellSiay) 8 saal) 44 )l ]
Sl (e 228 100 IS M) (e ) laraall 288l A5 Aad jlid) o adiad -
A bl 5 A4Sl Ll (8 420l ry o g Ugas 1D Spaall -
:(Static Regain Method) (Sbudl Jaxcall salain 48 1 2
O)) s el 9 & 58 Glanal Al & 5 dll IS (8 SLull Jaraall (5 gl ) gl -
(Bsnill S0 pe sl il jUnall Jia Baixall 5 5 Sl dadail) 8 anaind -
:(Equal Friction Method) <\Siayl & o)) sill 48,k 3
&3l an 8 G gludie Y oo il Jaiall 8 S8 Jaa e aaiad -
O s 5aaa) (g jlaal) sl 5 ) shal haes caldati -
sl i st B
28] e 10nT e ¢ty aanad JLAS ) SN ) Ak aladia) o3 g g phall 138 b
i) e sl b
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0.033 in.w.g/100 ft

rAaal) 028 LA

kel 2 5 o i Falia Ay e o -

el 5 s g o) sell Ao s (g laall pas (s ) 5 -

ALY g 8 A e 8IS (3inT

:(Duct Sizer) g<U_» aladiu) 3-2-6

shaall aldai 8 o) sell (5 )laa maanal 8 Ll o SO &3 WS (Carrier Duct Sizer) gebi_n pladia) o
el 138 ey A8y eyl ity o) 5l 0 sk alail o sgdl (5 jlae alag] ol A Liagl 33 yudl)
0 A el il ey AdEA) ol il JLA

spladiuy) cighd 3-2-6

&) A8 U (CFM) 4xsthaall o) sell dpaS Jaa) ]

(12 sl dilatase) (5 sl & 55 aaai 2

(in.wg/100 ft 0.033) NSiaY! 8 2idl) iad JR3) 3

Al o) sell Aoy s paall aladd e Jsaanl) 4

15 54 gl Araranal cilBiadl 4-2-6

(ASHRAE) _lae 335 Aa gansall 3 g2al) (pania Ll (ga 2SUH Al e judl anl e o -
) a5 elia guall SIS Alal) e pual) cuiat o5 -

Aerdid) ¢l sel (5 jlan g 5

1 4 (Galvanized Steel) 33k (1« (Rectangular Ducts) Aliaivs ¢f 58 (5 las aladin) o3
AU Gl ld g g 5 )

2 sanall oL,V i3 B jlaisall CaiuY) (e Cadill 3335 5l | ]

o) il Aalise i e Jalial) g 5 V15 Giajad) Juas AlSa) 2

8 sall Clia e it g i jlasall cilllaiall JUeY) 3

Ailedl) Jaa gil) Ll i ¢ 5 piall 138 8 (Flexible Ducts) 43 all ¢ sell (5 o aladin) o3 L
S 5 G ALLYL (Hanger) pladiubs alSaly (5 laal) i g < 51 i Y1) Jlis g S il Jagast]
g5 ) a e € jis (Volume Control Damper) g s (e oSaill Gilaedsa

.(Roof Top Fan) s 5 z 3« die S ea J e 5 (Fiberglass)

3 0 ks ALl (5 aall Leapanadll ) i Y
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ol b 88l g el gual) Jliid (1:4 Jie) gla5,Y1 5 (o yadl (s dpaslie A e Blaal) -
Lga s Byl oa A jle o ge plasiin) -

22l die Jakiall 288 ata gl ) aY) a8 s 5 el aea -

Laall a3 I e 1.5 S5y el sk -

Balall lelial) Caiad g (SLY) )08 aiiune JS AlSaly (o jlaall i -

a il aiel yia],2 IS aUaSL (g slaall aea -

:(Effective Duct Length) Judll £ 3¢l s e Jsb 5-2-6

38 Jady g oy sqill alai Cpana Jarall 8 28l Ciliea 8 Gt ) U 50 JUrall ¢) sgll (5 jan Jsh yiind
&1 58V Jie LSSl adaill LSl JI k) ) AiliaYl dagiioad) cileUadll JI ghl ¢ gane J skl
OsSall & 5 G DS J) sl YL Aalall Jglaall e slaie V1 25 Aabisall ¢l sll 5 ciliadiall
s sel)

Ll dag Da (e ST g o) sell 1y 353 861 Clacal Tapzall 8 JSH S8 apan 8 J skl 138 padig
sl s Al sty

21.14 2021 ASHRAE Handbook—Fundamentals

HMTARLA\‘ o o DISCHARGE DUCT Fan Outlet Conditions. Fans intended
o / primarily for duct sys-tems are usually tested
‘ with an outlet duct in place (AMCA Stan-dard

/ 210). Figure 13 shows the changes in velocity

]
]
7/ ?, profiles at various distances from the fan outlet.

For fully-developed flow, the duct, including
transition, must meet the requirements for
2% 100%

s effective duct length [L, (Figure 13)], which is
calculated as fol-lows:

INLET COLLAR

5%

FAN HOUSING CENTRIFUGAL

100% EFFECTIVE DUCT LENGTH
BLASTAREA

For ¥, > 2500 fpm,

i 3
— 10,600 G3)

FANHOUS w\aum,/ For Vu <2500 fpm.
L= ﬂ (36)

where
¥, = duct velocity, fpm
L, = effective duct length, ft
A, = duct area, in?

Jadll o1 5ell (s yan Jsh ‘s (3-6) U8

111



:(Effective Duct Length) Judl &) sl (5 yan J g lus

) e (3855 sl O (ge 2SN 5 6 a a8 A0 IS Jdl) Jshall s 3 g 5 0
(ASHRAE) Ut i 4 il fsayancl

(emdia Cud g sk e (Effective Duct Length) Jiadl) o) sell (s yaa J sha Hlus o

[Effective Duct Length Calculation | LASKIN
Remark ¥\
Please Enter Duct Width and Depth to cal, Area of Duct] a*\
|I-=or V0>W &;_l Where
To Calculate Area of Duct Vo: Duct Velocity (FPM)
Input >>>| Width of Duct (in) |  Depth of Duct (in) Requiredllnput Data Output Data o: Duct Area in)
2 8 Vo= | Le= 0 ft Le: Effective Duct Length (f)
Le= 0 M
Ouput»>lao= [ 160 Jin’
For o< B50FPH]
__ ToGaloulte Areaof Duct 1 Where
Input >>>| Width of Duct (in) |  Depth of Duct (in) Output Data Vo: Duct Velocity (FPM)
2 8 Le= 2941653637 |  Ft o: Duct Aea (in')
Le= 0897204359 | M Le: Effective Duct Length (f)
Qupulho= [ 16 [’

Ileall ;\}@J\Lg)udjja&_\wcdjmw@aﬁ(4-6)ds.&

:(ESP - External Static Pressure) (> J&) Sl kil 6-2-6
euﬁw\gﬁ\)ﬂ\@m))\aﬂaﬁyhjﬂ\éc&_\A:\Lgﬂ\.l_u.aaj\ )\As.o&_\meﬂb.ag\
el g ool gell @) 58

.(Duct Friction Losses) ¢! sl (s las & Jorall 238

.(.Elbows, Tees, Dampers, etc) 4 sell b sSall (e zilal) aadl) -

.(Coils, Filters, Diffusers) 4 sl z Jlaall g e yiill culila ¢ 5l & aadl) -

di Legzal 5 (Roof Top Fan) ¢fias sl s3aY (ESP) (o ) Sty aédl) s o3

(e Gl (kb oo daall) palladll
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uExrernal static pressure calculation

DUCLS PRESSURE LOSSES BOAR SPECIAL FITTING PRESSURE. DROPS

SECTION NO fi “L : 3 :" V-‘: 3 )0 _'7~ : < FD(PA] [ TOTAL
1) 3 8% K] 23 i 2% £ 1 0
i v . EX 3 =z *y 1 B
- N B e B :
b ax or | ¢x  an e | e | e
s K ] F E v
JuM (72 2 3 ax [P Lt 1 1 L)
0 ) 23 FN & E T ) I i ’
AL KGO s P 55 - . :
1 ] v
FECLINGS LOSMS | :f:.: '
SECTION NO i 2 3 4 5 [ i 8 9 T 50| 0
[ - = G = ! L B z
RS [ aa [ DX E 0
1 (l v
ILBOW-3 TOTAL 75.000
e
v 5
=
i
TRANSITION K
h n CALCULATION SUMMARY
K -
I i ESP OF Roof Top Fan
‘“‘ TOTAL FLOW CFM 2050
P — = FRICTION LOSS Pa 6
s n el FITTINGS LOSS Pa 12
it < 2 o 'SPICIAL FITTINGS LOSS Pa 75
T F ] F.0S 0% 9
3 TOTAL PRESSURE DROP Pa 101
INPUT DATA
= : - = - = - = 2 AIR SYSTEM TYPE EXHAUST AIR
AIR FLOW UNIT CFM
. . : : 5 . : . . EQUIPMENT TAG Roof Top Fan
Libire 3 FACTOR OF SAFETY 10%
¥ AIR DUCT MATERIAL Galvanized steel old average
== - AIR TEMPERATURE 15
Rrrin Tas DUCT ABSOLUTE ROUGHNESS 0.15
s b AIR DENSITY 1.225
s
0 < 3 5 < 3
et o
TRANSITION
et n . [
. ¢ 5 c >
PN WO
7 3 3 5 3 5
BN
T T T 5 - 3
v "5
{inked [ [} {3 F) E) [ 3 COAMAR
W
S [ [ 3 K} [ El
m o o o e [ I v
AL FITHINGS IBROP L 1A

(ESP) (o> ) (Saliny) adal) Cluad 73 503 " 0 (5-6) JS&
sl sl Saliay) hall
Esp=101 pa/.405 in.w.g
e Jrall 8381 6ill ¢ gana o 2l 6l sell o jlae alail s LAl Salin) dariall s Liay) o3
Al o) sgl) (5l I shal 1) A8LeaYL il sel) gz Hlaall s ecnlalall ¢ aall Jia il Sall g (5 sl
R00f) deaiisall cilas sl 4y 7 gansall (oY) 2all 5 lai Y 4ailil) (ESP) 4asd () (g ST 5 38
1Y) 8 (alias) ¢ gas axe g il 30U el (Top Fan
151540 sl dparanatl) yulaall g (38a3l) 7-2-6
A 5 5ol 5 o oY) 0 U ) 55 (3885 daanaall (5 jlaall aaen () (e (38 Liay) 3 -
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ganall il s g da siall 5 «le il Aaias (e S (ASHRAE Standards) ) g s>V & -
e 7 sansdll

18196 g L) 8-2-6

Leilial 1 5kas dadd (Disk Valve Diffusers) e dll slaall & jlaa aladinf ¢ o plall 138 o
Apsall ghial i Laladin) JSYI g8 5 5 latiuall CauY alad ae Lgaed A g 5 ddlisal) cile ) jall
o) se) 7 ol LAY Gpasenaill yulaall 5 Gaaill

Aalie JS 4 slhall o sell 4paS ae sl Loy  jaall aaa L) &5 :(CFM) ) sl (3835 Jana
=il )l el ol lalad) 33 8 el gell au ) 58z JAall 38 auial : HLIEY) g dadaaill 4y ) )
A58l sy Las ¢(radial Distribution)

dag e Ay e BUsll (NC < 30) pnidie sl s (5 50me Gl 7z )lde L) &5 1ol gl -
Al

aadl JSal) e Sl 508 el G araal pe il o3a (3853 g lanall JalSil)
83 5 o) g¢l) A Janal (Volume Dampers) aSa3 Cilaedias z jlaall ay g 35 a3 ; gduill A oSl -
o)

oY) Sl dpl 511 AS 55 2 SIUIS (e o) sed) i (e %—fdﬁ (5-6) Jsaal

Name Fan Type Air Terminal Size (ft)

Toilet 1-1

Toilet 1-3

Toilet 1-2
Toilet 1
Toilet 2-2 Roof top fan 6
Toilet 2-1
Toilet 2-3
Privet toilet 1
Toilet 2
Privet toilet 2 Mounted fan Non-Ducted

DY) Gl Faad i1 A5 2 IS e 66l 7 e (lia gy (6-6) Jsaal

Name Fan Type Air Terminal Size (ft)
Toilet 1-1
Toilet 1-3
Toilet 1-2

Toilet 1
Toilet 2-2 Roof top fan 6
Toilet 2-1
Toilet 2-3

Privet toilet 1
Toilet 2
Privet toilet 2 Mounted fan Non-Ducted
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A 3V A 53 o) sel) 7 lae LA m g IS

.
= Andalosia

PLASTIC PERFORMANCE DATA

Nominal | Neck Velocity, fom | 400 500 600 700 800 900 1000 | 1200 1400 | 1600
Neck Size | Velocity Pressure 010 016 022 031 .040 050 062 090 122 160

Total Pressure 034 053 076 103 134 169 209 300 407 531

6" Airflow, ¢fm 7 (] 118 137 157 177 196 236 205 34
Dia. Throw 12:3 | 225 | 237 | 349 | 3640 | 4642 | 4713 | 6944 | 741415 | 81347

NC - - - . 16 2 2% 30 36 4

Total Pressure 033 052 075 104 136 174 216 315 A32 569

8" Airflow, cim 140 175 200 24 19 34 349 M9 489 559
Dia, Throw 123 | 225 | 238 | 3410 | 3542 | 4713 | 4815 | 64417 | 71419 | 9-18-24

NC - - - - 17 Pl 25 3 40 4%

Total Pressure 048 074 106 143 185 232 285 405 546 707

10" Airflow, ¢fm Fat] m 37 382 436 491 545 654 764 873
Dia. Throw 125 | 226 | 238 | 3410 | 3643 | 4843 | 5944 | 61520 | 84621 | 10-18-22

NC — - — — 15 20 2 28 3 37

Total Pressure 047 073 104 A4 184 233 287 411 558 72

12" Rirflow, cfm 314 303 A 550 628 707 785 042 100 | 1257
Dia. Throw 249 | 2641 | 3743 | 4844 | 59045 | 64047 | 7-14-18 | 94349 | 124521 | 14-18-22

NC - - - - 17 20 22 2% 3 3

Total Pressure 051 080 116 159 209 265 228 A76 651 854

14" Airflow, ¢fm 428 535 641 748 855 962 1069 | 1283 1497 1710
Dia. Throw 4744 | 5946 | 64047 | 71248 | 94320 | 10-44-21 | 144521 | 14-48-23 | 17-20-24 | 20-22:25

NC — ~ 16 20 2% 28 36 4 4 54

Total Pressure 058 090 130 177 232 293 362 522 it 929

16" Rirflow, cfm 559 698 838 977 117 1257 | 1306 | 1676 1955 | 2204
Dia. Throw 6842 | 740416 | 912448 [10-14:21 | 12:45-23 | 13-17-25 | 14-19-26 | 17-22-29 | 20-25-31 | 22-28-33

NC — — - - 15 19 25 30 3 4

A 52V A4S ) 7 SIS “im 5 (6-6) S
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&) 9gd) JJE‘QLEHWGSLAJJQ%3-6
(Air Exhaust System — Design Schematics and 3D Models)
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&) oedl J)J:: e\.kﬂ (3D) salasy) ‘;'im Cd_yu “@'4_9:1 (9-6) JG

Bz gai " g (10-6) JSG

Sy d

-
]

a5 ((3D)

¢ sel) s law s (Roof Top Fan)
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(Wall Mounted Fan) 33a 5 (3D) 32} 3 23 501 “7eaza 53 (11-6) JS&
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Cpalaill ALalSia dpasaial 7 3l 4-6
(Integrated Design Models for Both Systems)

:c\}gj‘ .J)ja em C.JLAJ c.\aﬂ sl dLS.J:Y\

¢ 56d) 3k 5 53 yaall sLaall el (3D) B2l (DG 723 g “ran 53 (13-6) JS
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bl L)

(Conclusion and Recommendations) <bua gill g AiAl)
:(Conclusion) 4ailill 1-7
R A5l Bagas ALY 5ol Aaleiall ells dalay cdiaal) L) g Ul 3 salfial) bl aiad b
Aligha d5igally dphall dablly bl seliSl) G pans AlalSia CauSs dalil sk ) dalal)
(FCUs) Lkl clangl) aladials 530l slaall ASui] (LolSia ol anaca g pdiall 138 Jolis a5 . 20|
ayes dona A1 By s 2yl ool (puat Ciags g slaal) elsgll By i cails )
Slasall lia) hall Jlal) dilas caled 3883 apasal cilshia o Ll dawigl juleall Gaal Guks 2
bl alaiBV) Calall L) o 3 LS LA 8 Sl ) s a3y cailial
AiSae Db A4S Bl ghall (gl e alaill dalvis) (panay Loy o g pdiall
ggilly CanSall Aadat] ara a8 Al duivigh Jolal) A5 gal desia Bshd gy pdal) 138 Sing

Al i gsunally 8l o131 o Clsh ol IS5 8 atigall (rgmal) ysall (uSass
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:(Recommendations) cluagil) 2-7

O Capdan Ailual) sda Jadiiy ((FCU) cilasgg 53ymall olaall alail &1y50 &ilua 20 8y i . 1
Jae ¥ iy 56Ul (lacal aSanll Bigal Bplaag hall clasyg agrcall (asd ddyhall ¥ alulls
il e

slaall (385 Y ane Jaaty ¢ aial) il 8 aUail ola) G (BMS) 4S3 oSan dalail pladia .2
Syiall Al Cag plall AUl dlatic) (yesg A8Ual) SDlgial (e o Lae cddadll Jlea¥) Caes lsglly
3855l hlsall b Liagead ¢ gAY pUaill il sSag cilihially sl (ghad) Jiall 53500 plaiall) .3
B (e 2all cdish pumlidl jacy (aidie (Gha duasi dalae @l Jie dlse phiials cilighll
Hladl @layy Jhil Gladas gyhad)

Dlgind Jlirid ((VFD) depuall 53 oS Aadaily 353 56Ul ddle mglhay cldae e olac) 4
By oaeally JSTI ol ) sage Lo e edl) Jaall Gavs lig€all 03 aad o laciag ¢ eliygSl
il jeel)

oo el sl Gl DA e aUaill edll el pe 4liay (550 Ui manaill danya .5
eyl illlie duliy 8eUSH il lacal Za ) el ehals col) 8 pead o il (gl
Glang sl of (Jlaall e i L3 dpwadd) 28D (o Miiivee saaie 48l jolas alael .6

il A< e slae) g 2ull dvea e Giiad gad 85laS cdae bl Ciliiadlly Al
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