Apéndice A

Neste apéndice estdo expostos os valores das cargas termicas obtidos com o
dimensionamento dos sistemas de climatizacdo inerentes ao modelo concebido, bem

como os valores totais resultantes do seu somatorio.

Edificio A Totais:

Carga térmica Arrefecimento [W]

14225

Carga térmica Aquecimento [W]

3955

Sistema Al
DESIGN COOLING DE SIGN HEATING
COOLING DATA AT Jul 1100 HEATING DATA ATDES HTG

(COOLING OA DB /WB 254°C/20,0°C HEATING OADB /WB 11,7°C/69°C
Sensible Latent Sensible Latent
ZONE LOADS Details wn w) Details ()] (w)
Window & Skylight Solar Loads 1m? 50 - 1m* - -
Wall Transmission 20m? 185 - 20m? 389 -
Roof Transmission 0m* 0 - 0m* 0 -
'Window Transmission 1m? 0 - 1m* 36 -
Skylight Transmission 0m* 0 - 0m? 0 -
Door Loads 0m? 0 - 0m? 0 -
Floor Transmission 15m* 0 - 15m* 123 -
Partitions 0m* 0 - 0m* 0 -|
Ceiling 0m? 0 - 0 m? 0 -
Overhead Lighting 40w 35 - 0 0 -
Task Lighting 0w 0 - 0 0 -
Electric Equipment 2861 W 2860 - 0 0 -
People 0 0 0 0 0 0
Infiltration - 4 95 - 68 -1
Miscelaneous - 0 0 - 0 0
Safety Factor 5% / 5% 157 S 5% 31 0
>> Total Zone Loads - 3291 100 647 -1
Zone Conditioning - 5371 100 - 543 -1
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -|
Exhaust Fan Load 0Us 0 - 0Us 0 -
Ventilation Load 0Ls 0 0 0Ls 0 0

Ventilation Fan Load 0Lls 0 - 0Lls 0

Space Fan Coil Fans - 0 - - 0 -|
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 5371 100 - 643 -1
Terminal Unit Cooling - 5371 0 - 0 0
Terminal Unit Heating - 0 - - 643 -|
>> Total Conditioning - 5371 0 - 6543 0

Key: Positive values are cig loads Positive values are hig loads

Nedgative values are hig loads Neaqative values are cla loads

Carga térmica Arrefecimento [W] 5371

Carga térmica Aquecimento [W] 643




Sistema A2

DESIGN COOLING

DE SIGN HEATING

(COOLING DATA AT Aug 1800
COOLINGOA DB /WB 262°C/203°C

HEATING DATA AT DES HTG
HEATING OADB /WB 11,7°C/6,9°C

Sensble Latent Sensible Latent
ZONE LOADS Details [0 n Details ) w)
\Window & Skylight Solar Loads 20 m* 1790 - 20 m* - -
Wall Tr 87 m* 1011 - 87 m* 1381 -
Roof Transmission 0 m* 0 - 0 m* 0 -
Window Trar 20 m* 104 - 20m? 925 -
S kylight Transmission 0m? 0 - 0m? 0 -
Door Loads 0m* 0 - 0m* 0 -
Floor Transmission 132 m# 0 - 132 m# 201 -
Partitions 0m?* 0 - 0 m? 0 -
Ceiling 0m* 0 - 0m?® 0 -
O verhead Lighting 464 W 423 - 0 0 -
Task Lighting ow 0 - 0 0 -
E lectric Equipment 950 W 920 - 0 0 -
People 32 2262 1724 0 0 0
Infitration - 96 96 - 6811 0
Miscellaneous - 0 0 - 0 0
Safety Factor 5% /5% 330 91 5% 156 0
>> Total Zone Loads - 6937 1910 - 3274 0
Zone Conditioning - 6965 1910 - 3312 0
Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0lUs 0 - 0LUs 0 -
Ventilation Load 0Us 0 0 0 Us 0 0
Ventilation Fan Load 0LU's 0 - 0LU's 0 -
Space Fan Coil Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 6965 1910 - 3312 0
Terminal Unit Cooling - 6965 1889 - 0 0
Terminal Unit Heating - 0 - - 3312 -
>> Total Conditioning - 6965, 1889 - 3312
Key: Positive values are clg loads Positive values are hig loads

Neaative values are hia loads

Carga térmica Arrefecimento [W]

8854

Carga térmica Aquecimento [W]

3312

Neaative values are cla loads




Edificio B

Totais:
Carga térmica Arrefecimento [W] 180356
Carga térmica Aquecimento [W] 51192
Sistema B1
| DE SIGN COOLING | DE SIGN HEATING
COOLING DATA AT Jun 1500 HEATING DATAATDESHTG
COOLINGOA DB /WB 26,7°C/206°C HEATINGOA DB /WB 11.7°C/69°C
Sensble Latent Sensible Latent
ZONE LOADS Detils (W) (W) Details (W) w)
Window & Skylight Solar Loads om? 0 - 0m?* - -
Wall Transmission 0Om* 0 - Om* 0 -
|Roof Transmission 0m?* 0 - 0m?* 0 -
Window Transmission om? 0 - 0 m?* 0 -
S kylght Transmission om? 0 - 0m?* 0 -
Door Loads 0m?* 0 - 0m* 0 -
|Floor Transmission 10 m? 0 - 10 m* 0 -
|Parttions om? 0 - om?* 0 -
Ceiing 0Om? 0 - 0m* 0 -
Overhead Lighting 16 W 15 - 0 0 -
Task Lighting oW 0 - 0 0 -
E lectric Equipment ow 0 - 0 0 -
[People 2 139 158 0 0 0
|infitration - 13 -14 - 81 0
|Misceflaneous - 0 0 - 0 0
Safety Factor 5% /5% 8 7 5% 3 0
>> Total Zone Loads - 175 151 - 64 0
[Zone Conditioning - 183 151 - 63 0
{Plenum Wall Load 0% 0 - 0 0 -
[Plenum Roof Load 0% 0 - 0 0 -
|Plenum Lighting Load 0% 0 - 0 0 -
|Exhaust Fan Load 0Us 0 - 0Us 0 -
[Ventilation Load 0Us 0 0 0Us 0 0
[Ventilation Fan Load 0Us 0 - 0Us 0 -
Space Fan Cod Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 183 151 - 63 0
Terminal Unkt Cooling - 183 151 - 0 0
Terminal Unt Heating - 0 - = 63 :
>> Total Condiionina - 183 151 - 63 0
Key: Positive values are cig loads Positive values are hig loads
Neagative values are hig lcads N values are clq loads
Carga térmica Arrefecimento [W] 334
Carga térmica Aquecimento [W] 63

Sistema B2
| DE SIGN COOLING | DE SIGN HEATING
OQOLING DATA AT Aug 1000 ATING DATA ATDES HTG

OOLINGOA DB /WB 246°C/198°C HEATING OA DB /WB 11.7°C/69°C
Sensible| Latent Sensible Latent
iZONE LOADS Details (W) (W) Details (W) (W)
[Window & Skylight Solar Loads 471 m? 28762 - 471 m 2 =
(Wal Transmission 612 m* 2426 - 812 m* 10507 -
Roof Transmission o0m? 0 - oOm* 0 -
(Window Transmission 471 m?* -1070 - 471 m?* 17458 -
Skylght Transmission 0m? 0 - om?* 0 -
Door Loads 0om?* 0 - om?* 0 -
Floor Transmission 235 m? 0 - 235 m? 969 -
|Parttions 29 m?* 54 - 289 m* 0 -
Celing 0 m?* 0 - 0m?* 0 -
Overhead Lighting 15626 W 15446 - 0 0 -
Task Lighting oW 0 - 0 0 -
|Electric Equipment 92410 W 78811 - 0 0 -
|Peopie 39 2181 2188 0 0 0
|infitration - -366 5147 . 9580 0
|Miscalaneous - 0 0 - 0 0
Safety Factor 5% /5% 6306 367 5% 1926 0
>> Total Zone Loads - 132432 7701 - 40440 0
[Zone Conditioning - 131000 7701 - 39948 0
Plenum Wal Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
|Plenum Lighting Load 0% 0 - 0 0 -
|Exhaust Fan Load 0Us 0 - 0Us 0 -
[Ventilation Load oUs 0 0 0Us 0 0
[Ventiation Fan Load olUs 0 - 0Us 0 -
Space Fan Coi Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total System Loads - 131000 7701 - 39948 0
[Terminal Unit Cooling - 131000 8090 - 0 0
Terminal Unk Heating - 0 - - 39948 -
>> Total Conditioning - 131000 8090 - 39948 0

Key: Positive values are cig loads Positive values are hig loads

Neaative values are hig loads Negatve values are clg loads

Carga térmica Arrefecimento [W]

133030

Carga térmica Aquecimento [W]

33948




Sistema B3

| DE SIGN COOLING | DE SIGN HEATING
OOLING DATA AT Aug 1000 HEATING DATA ATDESHTG

OOLINGOA DB /WB 246°C/19.8°C HEATING OADB /WB 11.7°C/69°C
Sensible| Latent Sensible Latent
IZONE LOADS Details (W) (W) Detals (W) (W)
\Window & Skybght Solar Loads 41 m 1830 - 41m? - -
[Wal Transmission 73m? 87 - 73m? 1108 -
Roof Transmission 0m* 0 - 0m?* 0 -
'Window Transmission 41 m? 83 - 41 m? 1347 -
Skylight Transmission om? 0 - 0m? 0 -
Door Loads 0m? 0 - 0m? 0 -
Floor Transmission om? 0 - 0m? 0 -
Parttions gm? -19 - g m? 0 -
Ceiing 0m? 0 - 0 m? 0 -
[0 verhead Lighting 2098 W 2099 - 0 0 -
Task Lighting ow 0 - 0 0 -
Electric Equipment 12953 W 11044 - 0 0 -
|People 2 124 84 0 0 0
[infitration - -38 678 - 950 0
[Miscellaneous - 0 0 - 0 0
Safety Factor 5% /5% 751 38 5% 170 0
>> Total Zone Loads - 15779| 798 - 3574 0]
[Zone Conditioning - 15568 798 - 3587 0
|Plenum Wal Load 0% 0 - 0 0 -
[Plenum Roof Load 0% 0 - 0 0 -
[Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0Us 0 - 0lUs 0 -
[Ventiiation Load olUs 0 0 0Us 0 0
[Ventiation Fan Load 0Us 0 - 0Us 0 -
Space Fan Coil Fans - 0 - - 0 .
Duct Heat Gain / Loss 0% 0 - 0% 0 -
[>> Total System Loads - 15566 - 3587 0
Terminal Unik Cooling - 15565 - 0 0
Terminal Unt Heating - 0 - - 3587 -
>> Total Conditioning - 15566 821 - 3587 0}

Key: Positive values are cig loads Positive values are hig loads

Neaative values are hig loads Neqative values are cla loads

Carga térmica Arrefecimento [W]

16377

Carga térmica Aquecimento [W]

3587

Sistema B 6.1

DESIGN COOLING | DE SIGN HEATING
(COOLING DATA AT Jul 1000 ATING DATAATDESHTG
ICOOLINGOA DB /WB 246°C/198°C ATINGOA DB /WB 11.7°C/69°C

Sensible| Latent Sensible Latent
ZONE LOADS Details W) (W) Details (W) W
(W indow & Skylght Solar Loads 4m* 255 - 4m? - -
V¥ all Transmission im? 2 - im? 107 -
Roof Transmssion Pm 7 - BPm* 273 -
W indow Transmission 4m? 8 - 4m? 135 -
Skylght Transmission om? 0 - om® 0 -
[Door Loads om? 0 - om* 0 .
F loor Transmission om® 0 - 0m® 0 -
Parttons om? 0 - om? 0 -
Ceiing 0m?* 0 - 0m?* 0 -
0 verhead Lighting 106 W 106 - 0 0 -
Task Lighting ow 0 - 0 0 -
€ lectric Equipment 201 W 1877 - 0 0 -
[Peopie 0 21 14 0 0 0
[infitration - £ 108 - 146 0
Misceflaneous - 0 0 - 0 0
Safety Factor 5% /5% 116 6 5% 33 0
>> Total Zone Loads - 2439 126 - 693 0|
Zone Conditioning - 2399 126 - 679 0
[Plenum Wal Load 0% 0 - 0 0 s
[Plenum Roof Load 0% 0 - 0 0 -
[Plenum Lighting Load 0% 0 - 0 0 .
E xhaust Fan Load 0Us 0 - 0Us 0 -
Ventiation Load OUs 0 0 0Us 0 0
Ventiation Fan Load 0Us 0 - 0lUs 0 -
Space Fan Coi Fans - 0 - - 0 -
[Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Totsl System Loads - 2399 126 - 679 0
[Terminal Unk Cooling - 2399 131 - 0 0
Terminal Unt Heating - 0 - - 879 .
>> Total Condioning - 2399 13 - 679 0
Key: Positive values are cig loads Positive values are hig loads

Carga térmica Arrefecimento [W]

2530

Carga térmica Aguecimento [W]

679

Neaative values are hin loads

Negative values are cig loads




Sistema B 6.2

| DE SIGHN COOLING | DE SIGH HEATING
COOLING DATA AT Jun 1200 HEATING DATA ATDES HTG
COOLING OA DB /WB 254°CI20.1*C HEATING OA DB /WB 11.7*CI69°C
Senable Latent Sensible Latent
ZOME LOADS Details L] L] Details W W)
Window & Skyight Solar Loads 4m? 459 - 4m? - R
v all Transmission 20 m* 133 20 m* 294 -
Roof Transmission 1T m? 55 - 17T m? 136 -
Window Transmisson 4 m* 0 = 4 m* 135 =
Skylght Transmission 0 m* 0 0 m* 0 -
Door Loads 0 m? Lt - 0m? Q -
F ipor Transmisson 0m* i) - om* i) -
Parfitions 0m? 0 - 0m? 0 -
Ceing 0 m* 0 - 0 m? Q -
O vemead Lighting S8wW 86 - 0 0 -
Task Lighting oW 0 - ] 0 .
E leciric Equipment 238 W FIE - 0 0 -
People 0 18 14 0 '] 0
In filtration - 1 54 - T2 1]
Miscelaneous - 0 0 - ] ]
Safety Factor 5% I 5% 50 3 5% 32 5]
>> Total Zone Loads - 1060 T2 E63 Q
Zone Conditioning = 1034 T2 = &71 0
Flenum Wal Load 0% 0 . 0 1] .
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% ] = ] ] -
E xhaust Fan Load OL/s 0 - 0L's 1] -
Wentiation Load OLs 0 OLUs ] ]
Wentilation Fan Load OLs 0 0L 1] -
Space Fan Coi Fans - 0 - - Q -
Duct Heat Gain / Loss % 0 - 0% ) -
>> Total System Loads ] 1034 T2 . BT a
[Terminal Unk Cooling - 1034 73 - Q 0
Terminal Unit Heating - 0 - - 671 -
>> Tofal Condifioning - 1034 T3 - 671 Q
Key: Positive values are clg loads Positive values are hig loads
Hegative values are hig loads Hegatve values are clg loads
Carga térmica Arrefecimento [4W) a7y
Carga térrnica Aquecimento W] E71

Sistema B6.3
DE SIGH COOLING | DE SIGH HEATING
COOLING DATA AT Jul 2300 HEATING DATA ATDESHTG
COOLNGOA DB IWB 236°C 119.5°C HEATING DA DB /'WB M.7°CIE8"C

hnﬁl Lateni Sensible LMJ
IZONE LOADS Details L] (1] Details W) ]
[Wmdow & Skylbght Solar Loads 0m? 0 - am?* - -
vl Transmissaon 11 m® 112] . 11 m® 168
Roof Transmission 18 m? B2 - 16 m? 135
[Window Transmission 0m? o - 0 m* 0 -
|5 ioybghit Transmission 0m! i - i mt i
Dioor Loads 0m? 1] - 0 m? 0
Fioor Transmission 0m? [1] - 0m? L] -
|Paritions O mt 0 - 0 mt [/
Celing 0m? 0 - am? 0 -
Qvemead Lighting W 54 - [1] 0
Task Lighting oW 0 = 0 0
E bectric Equipment 2300 W 1846 - ['] [1] -
People [ 20 14 0 [7 ']
|Imffiration . «11 53 - T2 a
[Miscelaneous - [ 0 - ] [
Satety Factor 5% /5% 104 3 &% 19 [
»»> Total Zone Loads - 83| 71 - 343 [
[Zone Conditining - 2153 i | - 154 Q
Plenum Wal Load % [1] s 0 7 s
|Plenum Roof Load 0% 5] - 0 0
Plenum Lighting Load 0% 0 - [1] ]
E xhaist Fan Load 0Ll 0 - OLs 1 -
[Venkilakion Load 0 Ls 1] 0 0Lis 0 0
IVentiation Fan Load oUs 0 - 0L's 0 -
Space Fan Coil Fans . o N - 0 -
Duct Heat Gain / Loss 0% 1] - % [1] -
»> Tolal System Loads 21563 i - J94 ']
(Terminal Unit Cooling 2153 72 = [/ 0
[Tarminal Unit Hsating 1] - - 154 -
»>» Total Condiioning - 53| 72 - 194 0
Key Positve values are cig loads Positive values are ig loads

N emative vaues are hig loads

Hegative values are clg loads

Carga térrnica Arrefecimento ['W

2225

Carga térmica Aquecimento W]

234




Sistema B 6.4 Sistema B 6.5

DE SIGH COOLING DE SIGN HEATING DE SIGHN COO LING | DE SIGH HEATING
COOLING DATA AT Jul 1000 HEATING DATA AT DES HTG COOLING DATA AT Jun 0900 NEATING DATA ATDES H1G
COOLING DA DB /WB 246°C/19.8°C HEATING OA DB /'WB 11.7*CI68*C ICOOLING OA DB IWEB 23.3°C/10.5°C HEATING OA DB /WB 41.7°C/69'C
Sensible Lateni Sensible Latent Senable] Latent % ensible Latent
|ZONE LOADS Details (L] (1] Detals o o E LOADS Deads [0} w) Detals W w)
Window & Skylght Solar Loads 4 m? g4 - 4 m* - - [iWindow & Skylight Solar Loads 4m? E - 4m B -
Wal Transmission T m? 19 - 7m* 107 - ' al Transmission Mme T - Mmt 754 -
Roof Transmission 16 m* e - 16 m* 135 Roo! Transmssion 17T me 11| B 17 me 138 B
W indo'w Transmission 4 m* =8 - 4m* 135 i indow Transmisson 4m? 25| - & m? 138 -
Skybght Transmission 0 m* 1] 0 m* 0 |5 kylight Transmission om? o B Dm? 0| B
Door Loads 0 m* [} - 0m* ] IDoor Loads 0m? 0 - 0 m? 0 -
Floor Transmission 0 m* Q - 0 m* 0 = Fiar Transmission bm? 1] - 0 m? 0 -
Paritions 0 m* 0 - 0 m* 1 - P itions Qm? B - 0 m? ] L
Ceding am? Q - 0 m? g = ICeiing bm? 0 - 0 m? [ -
Qverhead Lightng 5B W % - 0 2 |0 verhead Lighting MW 54 - 0 0
Task Lighting 0 W ] 0 ] [Task Lighting [T 0 - 0 0 -
[Erectne Equipment TOEW B4 - ] f - € lactnic Equipmen B9 W &8 - [1] i R
People ] H 14 1] [ 0 People 0 20 14 [ 0 9
InFllratan - -3 £3 . 72 0 in fillr abon - KT 6 72 [
Miscelansous - 0 - 0 0 U iscelanesus - 1] [1] . ]
5afety Factor Ty T2 3 o 2 0 S abety Factor B4 1 5% 57 4 5% 32| [
> Total Zone Loads - 1514 [ - 47 0 > Totl Fone Loads 1196 T4 =] 0|
Zone Conditioning = 1451 T - 455 [1] [Zone Conditioning . 178 T4 . &51 0
Plenwm Wal Load 0% [ 0 0 - Planum WWal Load % 0 . [ 0 .
Plenum Roof Losd e a - ] [i] N #lenum Roof Load 0% ] [} ]
Plenum Lighting Load 0% a - 0 [ g Plenum Lighting Load % o - L o -
Exhaust Fan Load 0Ls i - 0Ls i 8 |Exhaust Fan Load 0Lis 0 - AL o -
Ventiation Load 0Us [ 0 oUs q 0 [Wentiation Load 0L o 2 aus b g
\Ventiation Fan Load [ [ s [ i = [Wentiation Fan Load OLs 0 - s o
Space Fan Cod Fans - 1] - - 5] Space Fan Col Fans - ] - . ] -
Duct Heat Gain / Loss 0% i 0% ] . [Duct Heat Gain / Loss k. 0 = k] 0 =
»> Towl Systam Loads = 1491 T - 459 o > Total Sysiem Loads - 173 T4 - B51 o)
[Terminal Unk Cocling - 1491 72 - [ 7 erminal U nit Cooling 179 i 0 ]
Terminal Uni Heating - [ - - 459 N [Terminal U nit H eating [ - g51 -
»> Total Conditioning - 149 T2 - 453 0 > Total CondiSoning 1178 - [33] ol
Key: Posifive values ame cig loads Positive values are hig lads L Pokiive values am ci loade Fosittee valubs am hi loads
Hamative values are hin oads H eqatve values are cig loads Neative valuesarehigioads | = Negafivevahwsarecigloads =~ |
Carga térrmica Arrefecirmento W) 1563 Carga térrmica Arrefecimento ['W) 1254
Carga térmica Aquecimento [ 455 Carga térmica Aquecimento ['w] 651




Sistema B/ Sistema B 8.1
DESIGN COOLING DE SIGH HEATING DESIGN COOLING DE SIGN HEATING
COOLING DATA AT Jul 0900 |HEATING DATA ATDES HTG COOLING DATA AT Oct 1600 HEATING DATA ATDES HTG
COOLING OA DB /WB 23.9°C [19.5°C HEATING QA DB /WEB 11.7°C/69°C COOLING OA DB I WB 24.9°C /194 °C HEATING OA DB /WEB 11.7°C/69°C
Sensble Lateni Sensible Latent Sensble| Lateni Sensible
ZOME LOADS Details W W Details L] W ZOME LOADS Detils W W) Details W
Window & Skylight Solar Loads 4m 217 - 4m - - Window & Skybght Solar Loads imt & - im* -
Wal Transmission im* 0 - 7m 107 - [Wall Transmission 7 m 29 = T md 107 -
Roof Transmisson 2&m &8 - 26 m* 32 - |R oot Transmission 17 m?@ -2 17 m® 136 -
Window Transmission 4 m? -16 - 4m? 135 - Window Transmission 4 mt T . 4mt 135 -
S kybght Transmssion 0m* 0 - ome 0 - Skybght Transmisson om 0 - o ] -
Door Loads 0 m* 1] - 0m? '] - Door Loads 0om? 0 = 0me o -
Flpor Transmission 0 m* 0 - O0m* 0 - Figor Transmission om® 0 - om* 0 -
|Pariitions 0m® 0 - Om® 0 - Paritions 0m* 0 R om* ) -
Celing 0 m® 0 = om® 0 - Ceing 0m* 0 - 0 m? o -
Overhead Lighting 361 W 361 - 0 0 Dverhead Lighting ow 0 0 ] -
Task Lighting ow 0 - 0 0 - Task Lighting oW 0 - 0 0 -
Electric Equipment 2158 W 1818 - 0 0 - [Electrc Equipment ] 9 - 0 0 -
[People 0 20 14 0 0 2 Feopk 0 7 0 0 0 0
|infitration - -15 a2 - 124 o Infiltration - -1 41 - 72 ]
[Miscelaneous - 0 0 - 0 0 [Wiscelaneous - ] ] - 0 0
Safety Factor 5% /5% 123 B 5 30 0 [Satety Factor Ty T > = = 5
»> Total Zone Loads - 2575 111 = 627 0 | -~ Total Zone Loads N 873 43 472 i
[Zone Conditioning - 2568 111 - B14 0 Zone Conditioning B [ 43 . 432 )
Plenum WWal Load 0% 1] - 0 ] - Plenum Wal Load 0% 0 B 0 ) _
|Plenum Roof Load 0% 0 - 0 o - Plenum Roof Load 0% 0 . 0 0 .
[Flenum Lighting Load 0% 0 : 0 0 - Plenum Lighting Load 0% 0 - 0 0 -
Exhoust Fan Load OLs 0 - ELh 2 - Exhaust Fan Load 0Us 0 - 0Us 0 -
Ventiation Load OUs 0 0 OUs . . Ventiation Load 0Us 0 0 0 Us 0 0
Ventilation Fan Load 0Us 0 - 0L's o - entiation Fan Load 0 Ls 0 - oUs 0 B
Space Fan Col Fans - 0 - - o -
Duct Heat Gain / Loss 0% 0 . 0% 0 - :E:.“H :;"GE:: ::::: o E = E
>> Total System Loads - 2566 111 : 614 0 == T : 358 o) - 50 3
Tenmne und ooty - = LLE : = g Terminal Unt Cooling 858 4 - 0 0
erminal Uni Heating - = = 14 = : .
>> Total Conditioning - 2568 B - 614 0 ol gm;q - = = = . -
Key Positive values are cig loads Positive values are hig loads Key: Positive values are clg loads Positive values are hig loads
Hegative values are hia loads H wvalues are clg loads Megative values re hig loads Negatve values are clg loads
Carga térrnica Arrefecirmento [\ 2681 Carga térrnica Arrefecimento ['W) 02
Carga térmica Aguecirmento [W] E14 Carga térrnica Aguecirmento ['W] 432




Sistema B 8.2

DE SIGH COOLING DE 51GH HEATING
COOLING DATA AT Jumn 10040 HEATING DATA ATDESHTG

COOLING OA DB /WB 240°C /1 19.8°C HEATING OA DB /WB 11.7°Ci63"C
Sensible Lateni Sensible Latent
ZONE LOADS Details w w Detals wn i
Window & Skylight Solar Loads 4 m* 222 - 4 m* - -
WWal Transmission 7m? -5 - T m? 107 -
R oof Transmission 2B m* 52 - 28 m* 232 -
Window Transmission 4 m? =18 - 4 m® 135 -
S koyight Transmission 0m* 0 = 0 m* 0 =
Door Loads om* 0 - 0m® 0 -
Floor Transmission 0 m* 0 - 0 m® 0 -
Parttions 0 m* 0 - 0 m* 0 -
Ceiing 0 m? ] - 0 m? 0 -
0 werhead Lighting 381 W 361 - 0 0 -
[Task Lighting 0w 0 - 0 0 -
Eleciric Equipment 2159'W 1841 - 0 0 .
Peopke 0 21 14 0 0 0
Infilration - -14 100 - 124 0
Wiscalansous - 1] 1] - 1] 1]
S afety Factor 5% I/ 5% 123 & 5% 30 0
>> Total Zone Loads = 2576 120 = 627 0
Zone Condiioning - 2564 120 - B20 0
Plenum VWal Load 0% 0 - 0 0 -
Plenum Roof Load 0% [V} - 1] 0 -
Plenum Lighting Load 0% [1] - 0 0 -
Exhaust Fan Load 0L's 1] - 0L's 1] -
‘Ventilation Load 0LUs 0 0 0Ls 0 0
‘Ventilation Fan Load 0Ls 0 = Olis 0 -
Space Fan Col Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
=> Total Systam Loads - 2564 120 - G20 0
[Terminal Unit Cooling - 2564 121 - 1] 1]
[T erminal Unit Heating - [1] - - B20 -
> Total Condiioning - 2564 i - 6520 0

Key: Positve values are cig loads Positive values are hig loads

Heaative values ane hig loads Heoative values are cha loads

Carga térmica Arrefecimento W 2635

Carga térmica Agquecimento [W] G20

Sistema B 8.3
DE SIGN COOLING DE SIGN HEATING
COOLING DATA AT Aug 1500 HEATING DATA ATDES HTG
COOLING O DB /'WE 256°C | 204 HEATING OA DB /'WEB 11.T*C /&S5 °C
Sensble Lateni Sensible Latent
ZOWE LOADS Deails W W Details i [
[Window & Skylght Solar Loads 0m* 0 - Om* -
|'||'.‘|I Transmigson 11 m* ] - 11 m* 168
{Roof Transmission 17 m* 51 - 17 m* 136
[Window Transmission Dm" o - Om? 0
|Skylight Transmission 0m® 0 . 0m? 0
Door Loads 0m® 0 - 0 m* 0
Flnor Transmission 0m? 0 - om?* 0
Panitions 0m® 0 - Qm* 0
Ceing Oms 9 - Qm? 0
Owverhaad Lighling 0w 0 = ] 0
Tagk Lighting 0w Q - o 0
£ hectric Equipment 0w 9 = 0 0 .
|Peogple [ 18 14 0 0 [
|Infitration . 5 £ - 72 [
Wiscalaneous - 0 0 - 0 1]
Salety Factor 5% 5% 3 0 Ee 19 0
> Total Zone Loads - 181 9 - 395 ]
[ Zone Conditioning - 179 9 - 369 )
|Plenum Wal Load % 2 - o 0 -
[Plenum Roof Load 0% ] - ] 0
|Plenum Lighting Load 0% ] - ] [
Exhaust Fan Load 0 LUs 1 - 0Lis 0 .
Vientiation Load 0Lis 0 0 0 Lis 0 1
Wentiation Fan Load oLs 0 - 0Lis 0 -
Space Fan Col Fans - 0 - - 0
Duct Heat Gain / Loss 1% 0 - % 0 -
»» Toial Svsiemn Loads - 179 8 - 389 d
Terminal Uni Cooling 174 ] - 0 )
Terminal Unit H eating 0 - - 388 -
> Totl Conditioning - 1739 9 - 389 0
Key Positive values ame clg loads Positive values are hig loads
N valuss are loads Neoative values are clg loads

Carga térmica Arrefecimento [W

138

Carga térmica Aguecimernto ['W]

339




Sistema B 8.4

Carga térmica Aquecimento ['w] s o]

DESIGN COOLING I DE 5IGN HEATING
COOLING DATA AT Aug 1000 HEATING DATA ATDES HTG
COOLING OA DB /WB 246°C[198°C HEATING OA DB |WB 11.7°C/68°C
Sensble Latent Sensible Latent
ZOME LOADS Details W) W Detals W W
Window & Skylght Solar Loads 4m* 539 - 4m - -
Wal Transmission Tm* B - Tm* 107 -
Roof Transmssion 28 m* 50 - 28 m* 232 -
ww?unnmn 4 m* =10 = 4m* 135 -
5 kylght Transmission 0m® 0 - 0m" 0 -
Door Loads 0m* 0l - 0m* 0 -
Fliaor Transmission 0m* 0 - 0 m* Q -
Partiens gm* 0 - Om* ] -
Ceiing 0m* 0 - 0m* 1]
0 vemead Lighting /W 351 . 0 0
[Task Lighting 7] [ - ] 0 -
Elecinic Equipment W 1841 = 0 0 -
Pe ople 0 21 14 0 1] 0
Infillration - £ 92 - 124 0
Miscalanepus - 0 0 - 0 0
Safety Factor 5% 7 5% 140 ] 5% El] 0
== Total Zone Loads - 941 111 - 627 a
Zone Condtioning - 2T 11 - 298] 0
Flenum Wal Load 0% 0 - 0 0 -
Flenum Roof Load 0 0 - 0 o
Plenum Lighting Load % 0 - 0 0 -
Exhaust Fan Load 0Ls 0 - 0LUs 0 -
"Ventiation Load 0L 0 0 OLs 1] 0
[Ventiation Fan Load 0Lis 0 - OLs 0 -
Space Fan Col Fans - 0 - - 0 -
Duct Heat Gain / Loss 0% 0 - 0% 0 -
>> Total Sysiam Loads - T 11 - 5a8| a
[Terminal Uni Coaling . znT 114 . | 0
[Terminal Uni Heating - 0 - - | -
>> Totl Condiioning . 2T 114 593 | ]
Key. Positve values are cig loads Positive values are hig loads
Neaative values are hin loads Neaatve values are chg loads
Carga térmica Arrefecimento [W 061

Sistema B 9.1

DE SIGH COOLING [ DE 50GN HEATING
COOLING DATA AT Aud 1900 HEATING DATAATDES HTG
(COOLING OA DB /'WB 256°C | 201 *C HEATING OA DB /| WB 11.T*CI/69°C
Sensble Latent Sensible Liatent
ZOME LOADS Detils ] W Details {11 W)
[Vindew & Skykght Solar Loads 0 m* o - 0m® - N
iilal Transmission 11 m? 100 - 11 m® 168 -
|ﬁWmemmn 17 m* 53 - 17 m* 136 -
[Wiindew Transmisson o m ] - 0 m? 0 :
|5 kyight Transmasion 0 m* ] - 0 m* 1
Door Loads: Qm* 0 - om® 0 -
Floor Transmission 0 m® 0 - 0 m* 0
Partiions 0 m* 0 - 0m? [ -
Ceding 0 m* ] - Om® 0
0 weread Lighting 0w 0 - ] [
Task Lighting Tl ] - 0 0
[Eleciric Equpment W o - ] 0 .
|Peopie [ 18| 14 o [ []
|Infitration - [ -2 . 72 0
|Miscelaneous = 0 ] B 1 0
|5 atety Facior 5% | 5% ] 1 5% 13 [
=> Totl Zone Loads - 186 13 - 395 0
Zone Conditioning . 183 13 . ) [
Plémum YWal Load s ] - Q 0 -
Flanum Roof Load e ] - a [
Plenum Lighting Load % 0 - ] i
Exhaust Fan Load 0L's 0 - 0Lis 0 -
[Ventiation Load 0Lis 0 0 0LUs [ 0
Vientiation Fan Load 0 Lis 0 - 0Lis 0 -
|Space Fan Cod Fans - ] - - 1]
Duct Heat Gain / Loss ] 0 - 0% 0 -
= Total Systam Loads - 183 13 - 389 0
Terminal Unil Cooling 183 12 - 0 [
Terminal Unit Healing . ] - 389 -
»> Totasl CondiSoning - 183 12 - 389 0
K ey Positve values are cig loads Positive values an hig loads
Hegative values are b lads Hegatve valees are cig loads
Carga térmica Arrefecimento [W 135
Carga térmica Agquecimento [w] 389




Sistema B 9.2

DE SIGN COOLING DE SIGN HE ATING
COOLING DATA AT Aug 1000 HEATING DATA ATDES HTG

COOLING OA DB /WEB 2406 °C /19,8 °C HEATING DA DB /WB 11,7°C /69 "C
Sensble Laten Sensible Latent
(ZONE LOADS Details {L0)] (L] Detals (L] W)
Window & Skylight Solar Loads 4m? £24 - 4m* - -
Wl Transmisson im?* 9 - I m? 107 -
Roof Transmission 2Bm? 53 - 2Bm* 233 -
W indow Transmisecn 4 m# - - 4 m* 135 -
Skybght Transmission 0 m* ] - 0m* 0 -
Door Loads 0 m* U] - 0 m* ] -
Fiogr Transmisson 0m* 9 - 0 m® 9 -
Parifions 0 m* ) - 0m* ] -
Ceding 0m* 9 - 0m* 9 -
0 verhead Lighting /IW 351 - 0 ] -
Task Lighting 0w 9 = 0 9 =
E leciric Equipment 2159 W 1841 - 0 ] -
Peopls 0 H 14 0 ] 0
infifraton - -5 g2 - 124 0
M iscallanegus = ] 0 = ] 0
Safety Factor % 15% 140 ] % 30 0
»= Total Zone Loads - 2935 112 = 629 |
Zong Conditioning - 2511 112 . 602 0
Plenum Vi al Load 0% [/ - 0 d =
[Pienum Roof Load 0% 4 = 0 0 =
Plenum Lighting Load e ] - ] 1] -
E xhausi Fan Load OLl's 1] - 0L 0 -
entiation Load OLs 0 0 QLs 0 0
[Ventiation Fan Load OLl's 0 - oLs 0 -
Space Fan Col Fans - 1] - - 0 -
Duct Heat Gain | Loss 0% 1] - 0% 0 -
>> Total Systam Loads - 281 112 - 602 0
Terminal Unt Coaling : 2511 114 B 0 ol
[Terminal Unt Heating : Q - B 802 -|
>> Total Conditioning - 2041 114 - 802 [1]]

Key Positve values are clg loads Positive values are hig loads

N vlues arg Hegative values are cla loads

Carga térmica Arrefecimento W] 2025

Carga térmica Aquecimento [W] G0

Sistema B 9.3

I

] {} {7
DE SIGH COOLNG ] DE SIGH HEATING
COOLING DATA AT Jul 1700 HEATING DATA ATDES HTG
COOLING QA DB /WB 268°C | HAC HEATING OA DB /WB M.7*C/839*C
Sensible Lateni Sensible Latent
ZOME LOADS Details W wl Detals W |
Window & Skylbght Solar Loads 0 m" 1] om* = -
(W all Transmission 11 m? 102 11 m¥ 168 -
R oof Transmsson 18 m* B0 18 m* 145 -
[Window Transmisson 0 m* ] - om* 0 -
S kylght Transmission 0 m* [/ i m* 0 .
iDoor Loads 0m? 0 Om* 0 -
F loor Transmission 0m? 0 Om? ] -
P8 rikons 0 m? ] - 0 m? 0 -
IC eding 0 m* [/ ) m* 0 -
[0'verhead Lighting aw 1] ] 0 =
T aisk Lighting oW [ [ ] .
£ lecinic Equipment QW 0 - 0 0 -
Paople 0 T 0 [1] 0 0
Clinfitration . 17 4 Fi] [ B
Wiscallaneous . 1] L - ] o
S afety Factor 5% [ 5% g 0 £ 20 ol
> Total Zone Loads - 1946 4 - 416 [
[Zone Conditicning . 196 4 - 410 o
P lenum Wal Load 0% 0 0 0 -
Plenum Roof Load 0% 1} 0 ] -
Plenum Lighbing Load 0% ] 0 0 -
|E xhaust Fan Load 0Ls 1] . 0Ls 0 =
[Ventiation Load OLs 0 0 0Lis ]l ]|
[Ventiation Fan Load oLUs [1] - [} 0 -
Space Fan Cod Fans = 1] - - 0 -
{0 uct Heat Gain | Loss 0% [/ - % 0 =
> Total System Loads 196 4 - 410| o)
[T erminal Unk Coaling 15 5 : 0 o]
[Termnal Unt Heatng P ] - - 410 -]
»> Total Conditioning - 196 5 - 410 [
Positive values are cig loads Positive values are hig loads
ot [ values loads N values are cha loads |
Carga térmica Arrefecimento W] 201
Carga térmica Squecimento [ 410




Edificio C

Totais:
Carga térmica Arrefecirmento [4W) 18923
Carga térmica Aquecimento ['W] 1]

DE SIGN COOLING DE SIGH HE ATING
COOLING DATA AT Aug 1500 HEATING DATA ATDES HTG

|COOLING OA DB /WB 27.2°CJ206*°C HEATING OA DB /WB 14,7°C/639°C
Sensible Lateni Sensible Latent
ZONE LOADS Detils Wi wi Detals W iwi
WWindow & Skylght Solar Loads om?* 0 - 0m* - -
Wi all Transmission 10 m* B8 - 10 m* 141 -
Roof Transmssion 0 m* 0 - 0 m* 0 -
WWindow Transmission om* 0 = 0m* 0 =
Skyhght Transmssion 0m?* 0 - 0 m? 0 -
Door Loads 0 m? 0 - 0 m? 0 -
F bor Transmission 6 m? 0 - SE m? 1] -
Partitions 0m* 0 - 0m* 0 -
Ceding 0m? 0 - 0m? 0 -
Dwerhead Lighting 396 W 291 - 0 0 -
Task Lighting oW 0 = 0 0 -
Electnic Equipment B43 W 727 - 0 0 -
P& opke S 280 176 0 0 0
Infitration . 73 147 - 263 0
M igcalaneous - 0 0 - 0 0
Safety Factor 5% I 5% 72 16 5% 20 0
>> Total Zone Loads - 1511 339 - 425 0
Zone Conditioning - 1584 38 - 1 0
Plenum VWall Lead 0% 0 - 0 ] -
Plenum Roof Load 0% [] - 0 [1] -
Plenum Lighting Load 0% 0 - 0 0 .
Exhaust Fan Load 0L's 0 = 0Ls 0 =
Ventiation Load OLs 0 0 0Lis 0 0
Ventiation Fan Load 0Lis 0 - 0Lis 0 -
Space Fan Cod Fans - 1] - - 0 -
Duwct Haat Gain / Loss 0% 0 - 0% 0 -
>> Total Systemn Loads - 1584 339 - 1 0
ITerminal Unit Cooling - 1584 338 - 0 0
Terminal Unit Heating - 0 - - 0 -
»>> Total Condiioning - 1584 33 - 0 0

Key: Positive values are clg loads Positive values are hig loads

Hegative values are hig loads Hegative values are clg loads

Carga térmica Arrefecimento ['W] 1923

Carga térmica Aquecimento ']

Edificio D

Totais:

Carga térmica Arrefecirmento [YW

60437

Carga térmica Aquecimento ['W]

14713

| DE SIGH COOLING | DE SIGM HEATING

COOLING DATA AT Aug 1900 HEATING DATA ATDESHTG

COOLING OA DB /WB 2568°C 1 20,4 *C HEATING QA DB /WB 11.7*Ci69%C

Sensble Lateni Sensible Latent
IZONE LOADS Details (W) Wi Detals W) (W)
Window & Skylight Solar Loads 82 m* 5545 = g2 m® - -
Wal Trangmisson 437 m* 3899 = 437 m* 6491 =
Roof Transmisson 251 m? 779 - 251 m? 2088 -
Window Transmisson 82 m*® 242 - 82 m* IT06 -
S kylight Transmission 0 m* 0 - 0m* 0 -
Door Loads 0 m* 0 - 0 m?* 0 -
Floor Transmission 198 m? 0 - 198 m? 0 -
|Pariitigns 0 m* 0 - 0m* 0 -
Ceiling 0 m* 0 - 0 m* 0 -
0 verhead Lighting ‘0w 3601 - [1] 0 -
Task Lighting 0w 0 - 0 0 R
E lectric Equipment 45441 W 38252 = 0 0 =
People 1 1448 2372 0 0 0
|l Filtr i - 203 B85 - 2383 1
[Miscalaneous - [] [] - 0 0
S afety Factor 5o J 5% 2698 167 5% 732 0
>> Total Zone Loads - SGEEE J504 - 153719 2
(Zona Conditioning - SE203 3504 - 15353 2
|Plenum Wall Load 0% 0 - 0 0 -
Plenum Roof Load 0% 0 - 0 0 -
Plenum Lighting Load 0% 0 - 0 0 -
Exhaust Fan Load 0OL's 1] - 0Ls 0 -
'Ventiation Load oLs 0 0 0L's 0 0
entiation Fan Load 0Ll 0 - 0LUs 0 -
Space Fan Cod Fans . 640 - - -£40 -
Duct Heat Gain / Loss 0% 1] - 0% 0 -
>> Total System Loads - 56543 3504 - 14713 2
Terminal Uni Cooling - s6843] 3594 - [} [}
Terminal Unit Heating - 1] - - 14713 -
>> Total Condifioning - 56843 3554 - 14713 0
ey Positve values are cig loads Positive values are hig loads
Hegative values are hig loads N values are c

Carga térmica Arrefecimento ['W]

B0437

Carga térmica Agquecirnento [

14713




Poténcias instalada de climatizacao [RP]

Carga térmica Arrefecimento [kW]

236

Carga térmica Aquecimento [kW]

269

Potencias determinadas HAP

Carga térmica Arrefecimento [W]

256941

Carga térmica Aguecimento [W]

69860

Validacdo

Carga térmica Arrefecimento [kwW]

256,941

FEEE B>

Carga térmica Aquecimento [kwW]

69,86

1,088733

>

8,87 %

VERDADERO



Apéndice B

Neste apéndice estdo expostos 0s valores dos consumos energéticos de cada edificio
obtidos com a simulagdo dindmica do modelo concebido, bem como o valor total
resultante do seu somatorio.

Edificio A
Site Eneray
Component (kWh)
Air System Fans 0
Cooling 8.295
Heating 129
Pumps 0
Heat Rejection Fans 0
HVAC Sub-Total 8.425
Lights 18.132
Electric Equipment 72.900
Misc. Electric 0
Misc FuelUse 0
Non-HVAC Sub-Total 91.033
Grand Total 99.457

Edificio B
Site Eneray
Component (kKWh)
Air System Fans 0
Cooling $0.993
Heating 351
Pumps 0
Heat Rejection Fans 0
HVAC Sub-Total 51.344
Lights 106.804
Electric Equipment 268.658
Misc. Electric 0
Misc. FuelUse 0
Non-HVAC Sub-Total 375.462
Grand Total 426.806




Edificio C

Site Eneray
Component (kWh)
Air System Fans 0
Cooling 804
Heating 0
Pumps 0
Heat Rejection Fans 0
HVAC Sub-Total 804
Lights 67.465
Electric Equipment 124.440
Misc. Electric 0
Misc. Fuel Use 0
Non-HVAC Sub-Total 191.905
Grand Total 192.710
Edificio D
Site Energy
Componemnt {kWWh]
Air System Fans 5.606
Cooling 12872
Heating 4
Pumps 7.404
Heat Rejection Fans 0
HVAC Sub-Total 25686
Lights 176380
Electriz Equipment 43855
Misc. Electric 0
Misc FuelU=se 0
Non-HVAC Sub-Total 61.535
Grand Total ar.2m
Validacao

Consumo total obtido com simulac¢do dinamica [kWh] 806,2
Consumo total reportado no relatério de auditoria [kWh] 784,3
1,027915 >>> 2,79 % VERDADERO




Apéndice C

Neste apéndice estdo expostos obtidos com o pré-dimensionamento do sistema de
climatizacdo. Contudo em anexo a este trabalho é apresentada a folha de calculo em
formato digital de modo a apresentar todos os dados utilizados neste procedimento.

Pré dimensionamento Sistema de
Climatizacdo centralizado Edificio B

1. Esquema de principio do Sistema
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2. Descricao do Sistema

Trata-se de um sistema de climatizacdo centralizado munido de um chiller/Bc. A
climatizacdo dos espagos é efetuada através da insuflacdo de ar novo tratado e da
acdo de ventilo-convectores.

O ar que € insuflado nos espagos é captado e tratado através de uma unidade de
tratamento de ar. Este ar é condicionado através de baterias de aquecimento e
arrefecimento alimentadas pelo chiller, instaladas na UTA.



Os ventilo-convectores realizam circulacdo e climatizacdo do ar interior dos
espacos. Analogamente as baterias térmicas instaladas na UTA, estes equipamentos
sao também eles sustentados por agua fria ou quente proveniente do chiller/bc

Todo este sistema esta instalado na cobertura do edificio.

Descricao teodrica do problema

O dimensionamento de um sistema de climatizagdo trata-se de um rigoroso conjunto
de complexos métodos de célculo, dos quais poderdo surgir variadas questdes e
demorados célculos para obter incognitas chave no processo.

Néo sendo objetivo concreto do trabalho, o dimensionamento realizado a jusante
trata-se na verdade um pré-dimensionamento, o qual ndo sera de todo realizado com
o rigor nem contemplando todas as variaveis que um dimensionamento real requer.

Com o concreto objetivo de determinar o consumo do sistema este pré-
dimensionamento tem 3 variaveis alvo distintas a determinar: os caudais de ar, 0s
caudais de agua proveniente do chiller e as perdas de carga no sistema.

O consumo do sistema de climatizagdo sera entdo obtido através da soma do
consumo energético do chiller/ bc com as 3 parcelas referidas a montante.

Consumo energético chiller/bc (necessidades dos edificios):
Estacdo de arrefecimento: 236 kW

Estacdo de aquecimento: 269 kW



1. Caudais de Ar

E proeminente determinar os caudais de ar no sistema pois estes tém grande
influéncia no consumo total do sistema. Na verdade tais caudais irdo determinar o
consumo energético dos ventiladores instalados na UTA.

O caudal de ar novo a insuflar em cada espago sera estipulado de acordo com o
RECS.

Todo o ar insuflado dentro dos espagos é ar novo ndo existindo qualquer tipo de
mistura entre o ar a insuflar e o ar de retorno.

Assumindo esta caracteristica do sistema o caudal de ar admitido pela UTA é igual
ao somatorio dos caudais necessarios em cada espago. O caudal de retorno sera
logicamente igual ao caudal admitido pela UTA.

Valores a determinar:

Qar UTA = z Qinsuﬂagéo todos os espagos *
e Caudais de Ar para os diferentes espacos requeridos pelo RECS — Q [m?/h].

2. Caudais de agua proveniente do Chiller

E necessario também determinar os caudais de agua provenientes do chiller. Tais
caudais serdo Uteis para a determinacdo do consumo energético parcial por parte das
bombas de circulacéo de agua.

Valores a determinar:

Q =mcp AT

Q — Poténcia térmica fornecida pela maquina [W]
Cp- Calor especifico da agua [k /kg];
AT — Diferenca de temperaturas da dgua a entrada e a saida da maquina;

3. Perdas de carga no sistema



Determinar as perdas de carga nas redes de fluidos do sistema é estritamente
necessario pois com tais valores é possivel determinar os consumos energeéticos por
parte dos ventiladores e das bombas.

Valores a determinar:

APar = APrede + Z APEquipamentos

e AP.;. =AP/m X Comrpimento de rede



Caudais de agua
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Anel Primdrio / Agua fria proveniente do chiller

Q [kW] 237,496
CP [kj/kg oc] 4,18
T entrada 12 m [mA3/s]
ATl | 5 | »l mlkg/sl | 11,36 | 0,0113634
| Tsaida | 7
Anel Secunddrio / Agua fria alimentacdo bateria Uta
Q [kW] 57,14
CP [kj/kg °c] 4,18
T entrada 12 m [mA3/ s]
ATl | s | »I mikg/s]| 273 | 0002734
| Tsaida | 7
Anel Secunddrio / Agua fria alimentagdo VC
Q [kW] 180,356
CP[ki/kgec] | 4,18
T entrada 12 m [mA3/s]
ATl | 5 | »l mlkg/s]| 863 | 00086295
| Tsaida | 7




| ve o

Anel primario / Agua quente proveniente da BC

Q [kW] 95,602
CP [kj/kgec] | 4,18
Tentrada 35 m [mA3/s]
ATl | 5 | »l mkg/sl] 457 | 00045743
| Tsaida | 40
_ Anel Secunddrio / Agua quente alimentagdo bateria Uta
Q [kW] 44,41
CP[kj/kgec] | 4,18
Tentrada 35 m [mA3/s]
ATl [ s ] »| mikg/sl] 212 | 00021249
| Tsaida | 40
Anel Secundario / Agua quente alimentacdo VC
Q [kW] 51,192
CP [kj/kg 2c] 4,18
Tentrada 35 m [mA3/s]
ATl | 5 | »l mlkg/sl] 2,45 | 0,0024494
| Tsaida | 40




Q = cp AT

e Q —Poténcia térmica fomecida pela maquina [W]
e Cp- Calor especifico da agua [k] /kg];
e AT - Diferenga de temperaturas da agua a enfrada e a saida da maquina;

m [kg/s]
11,36
2,73
8,63
4,57
2,12
2,45




Caudais de Ar novo

Método Analitico

Codigo zona Nome Zona Area [mA2] Volume [m#*3] N2 de pessoas | Taxa de metabolismo [Met] G CO2 [m*3 / h.pessoal Q ar novo [m”3 / h]
B.P0_00 Sala de jogos 236,2 885,75 50 1,75 1,481 1721,51
B.PO_01 Ginasio 46,7 175,125 6 5 0,508 590,23
. . -
. ™ .
. ™ .
B.P5_11 Zona Técnica(Elevadores) 10,42 27,092 0,000 0,00
B.P10_00 Escadas acesso 4 cobertura 15,24 39,624 0,000 0,00
B.P10 01 Zona técnica Cobertura 29,86 77,6306 0,000 0,00
10041,82 Total [m~3 / h] |

Métodos Prescritivos

Em Funcao da Carga Poluente devida a Ocupacao

Codigo zona Nome Zona Area [mA2] | Volume [mA3] N2 de pessoas Taxa de metabolismo [Met] Caudal de ar novo [m”3 / h.pessoa]
B.P0_00 sala de jogos 236,2 885,75 50 1,75 35 1750
B.P0_01 Gindsio 46,7 175,125 7] 5 98 588
. : .
. - ™~
. ™
B.P9_11 Zona Técnica(Elevadores) 10,42 27,092 0
B.P10_00 Escadas acesso a cobertura 15,24 39,624 0
B.P10_01 Zona técnica Cobertura 29,86 77,636 0
10196 Total [m~3 [ h]




Em Funcgao da Carga Poluente devida ao Edificio

Caudal de ar novo [m”3 / h . mA2]

Caudal de ar novo [m”3 / h]

Codigo zona Nome Zona Area [mA2] | Volume [mA3]
B.P0_00 Salade jogos 236,2 885,75 3 708,56
B.PO_01 Gindsio 48,7 175,125 3 140,1
. . .
-» . *
. -
B.P9 11 Zona TécnicalElevadores) 10,42 27,092 0
B.P10 00 Escadas acesso a cobertura 15,24 39,624 0
BE.P10 01 Zona técnica Cobertura 29,36 77,636 o
15066,84 Total [m*3 / h]|

Selecdo do Caudal de Ar novo

Codigo zona Caudal de ar novo [m”3 / h]

B.P0_00 1750
B.P0_01 588
.

.

.

B.P9_11 0
B.P10 00 0
B.P10 01 0

18615,83

Total [m*3 / h]|

Caudal de ar novo [l / s]

486,11

163,33

0,00

0,00

0,00

5171,06

Total [m*3 / h]|




Perdas de carga

_ Anel Priméario / Agua fria proveniente do chiller

| Comprimento da rede [m] | 5 |
| Obstrugdes na rede C. equivalente [m] ou AP obstrugdo [m.c.a.] | AP obstrugao [kPa]
1 entrada 0,3 0
1 apoio antivibragao 1 0
1v. de corte 1 0
1v. antiretono 1 0
1bomba 1 0
1v. anti retono 1 0
5joelhos 5,5 0
1 coletor 1 0
1v. controlo de caudal 0 0,6 5,8836
1v. de corte 1 0
1 apoio antivibragao 1 0
lentrada 1 0
1 permutador 1 0
| Total [m] | 15,8 | | Total [kPa] | 5,8836

| AP / comprimento [kPa /m] | 0,2 | ‘ | AP rede [kPa] | 10,0436 I




_ Anel Secundario / Agua fria alimentac3do bateria Uta

| Comprimento da rede [m] | 30 I

| Obstrugdes na rede C. equivalente [m] ou AP obstrucdo [m.c.a.] AP obstrucao [Pa]
lentrada 0,3
1 apoio antivibragao
1v. de corte
1v. antiretono
1 bomba
1v. antiretono
8 joelhos
1v. de corte
1 bateria
1v. de corte
1v. controlo de caudal
1v. anti retono
1bomba
1v. anti retono
1v. de corte
1 entrada
1 coletor

(BN

e T e T

0o
0o

3 29,419

0,6 5,8836

N EIE =R

| Total [m] | 22,1 | | Total [kPa] | 35,3026

| AP / comprimento [kPa /m] | 0,2 I — | AP rede [kPa] | 45,7226 |




Anel Secundario / Agua fria alimentacdo VC

| Comprimento da rede [m] | 64
| Obstrucgdes narede C. equivalente [m] ou AP obstrucdo [m.c.a.] AP obstrucdo [Pa]
1lentrada 0,3 0
1 apoio antivibracao 1 0
1v. de corte 1 0
1v. anti retono 1 0
1bomba 1 0
1v. anti retono 1 0
12 joelhos 13,2 0
18 Tés 12,6 0
1v. controlo de caudal 1 0,6 5,8836
1v. de corte 1 0
1v.3vias 0 3 29,419
1 ventilo convector 0 3 29,419
1v. de corte 1 0
1v. controlo de caudal 0 0,6 5,8836
1v. anti retono 1 0
1 bomba 1 0
1v. anti retono 1 0
1v. de corte 1 0
1 entrada 1 0
1 coletor 1 0
| Total [m] 40,1 | | Total [kPa] | 70,6052
| AP / comprimento [kPa /m] I 0,2 — | AP rede [kPa] | 91,4252 I




| Comprimento da rede [m] | 5 |
| Obstrucdes na rede C. equivalente [m] ou AP obstrucdo [m.c.a.] |AP obstrucdo [kPa]
1l entrada 0,3 0
1 apoio antivibracao 1 0
1v. de corte 1 0
1v. anti retono 1 0
1bomba 1 0
1v. anti retono 1 0
5joelhos 5,5 0
1 coletor 1 0
1v. controlo de caudal 0 0,6 5,8836
1v. de corte 1 0
1 apoio antivibracao 1 0
1 entrada 1 0
1 permutador 1 0
| Total [m] | 15,8 | | Total [kPa] | 5,8836

| AP / comprimento [kPa /m] | 0,2 | - | AP rede [kPa] | 10,0436 |




_ Anel Secundario / Agua quente alimentac3do bateria Uta

| Comprimento da rede [m] | 30 |

| Obstrucdes na rede C. equivalente [m] ou AP obstrucdo [m.c.a.] | AP obstrucdo [Pa]
1 entrada 0,3
1 apoio antivibragao 1
1v. de corte
1v. antiretono
1 bomba
1v. antiretono
8joelhos
1v. de corte
1 bateria
1v. de corte
1v. controlo de caudal
1v. antiretono
1bomba
1v. antiretono
1v. de corte
1 entrada
1 coletor

[SR (TSN [REN Y

o0
(0]

3 29,419

0,6 5,8836

RRr[(Rr|lRr|Rr[,|lO|R|[O]|R

| Total [m] | 22,1 | | Total [kPa] | 35,3026

| AP / comprimento [kPa/m] | 0,2 | - | AP rede [kPa] | 45,7226 |




_ Anel Secundario / Agua quente alimentagdo VC

| Comprimento da rede [m] | 64 |
| Obstrucdes na rede C. equivalente [m] ou AP obstrucdo [m.c.a.] | AP obstrugdo [Pa]
1entrada 0,3 0
1 apoio antivibragao 1 0
1v. de corte 1 0
1v. antiretono 1 0
1bomba 1 0
1v. anti retono 1 0
12 joelhos 13,2 0
18 Tés 12,6 0
1v. controlo de caudal 1 0,6 5,8836
1v. de corte 1 0
1v.3vias 0 3 29,419
1 ventilo convector 0 3 29,419
1v. de corte 1 0
1v. controlo de caudal 0 0,6 5,8836
1v. antiretono 1 0
1 bomba 1 0
1v. antiretono 1 0
1v. de corte 1 0
1 entrada 1 0
1 coletor 1 0
| Total [m] | 40,1 | | Total [kPa] | 70,6052

| AP / comprimento [kPa /m] | 0,2 | — | AP rede [kPa] | 91,4252 |




Rede 7

Rede de insuflacao de Ar novo

Comprimento da rede [m] 66 7
Acessorios: 9| 1 H*7</Z ~
: © A=
12 joelhos C. equivalente [m] | 12 8
T 7
Total [m] 78 | |
| |
| |
| |
Acessorios AP definido: AP [m.c.a.] AP [kPa) : :
1UTA - 0,6 | |
1grelha de insuflagao - 0,03 : :
| |
| |
| |
i AP rede [kP I |
AP / comprimento [Pa/m] | 1 => | rede [kPa] 0,708 | |
| |
| |
| |
| |
| |
| |
| |
| r—t=-————= - |
| é | |
I ! |
I : |
| |_ ___________ - J |
- - _
Rede 8 Rede de retorno de Ar
Comprimento da rede [m] 66
Acessorios:
12 joelhos C. equivalente [m] | 12
Total [m] 78
Acessorios AP definido: AP [m.c.a.] AP [kPa]
1UTA - 0,6
1 grelha de retorno 0,03

AP / comprimento [Pa/m]

—

AP rede [kPa] 0,708




Consumos equipamentos

208,34

REDE 7

6128,92

REDE 8

5822,12

Rendimento Bombas e Ventiladores

| 0,6 |

Total Ventiladores [kW]

[ 11,95 |

Consumos Chiller /BC Carga térmica a remover + Poténcia necessaria Ar novo
Poténcia necessaria no chiller Arrefecimento [kW]]| 237,5
Poténcia necessaria na BC Aquecimento [kW] 95,6
R ———— Poténcia necessaria + Consumos nos equipamentos

Consumos totais sistema

Poténcia no sistema Arrefecimento [kW]

251,2

Poténcia no sistema Aquecimento [kW]

108,1




