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Abstract

Taiwan is a modern and developed country locating in the subtropical area of asia.
The cities in Taiwan possess high building density. Due to high temperature and high
humidity climate in summer , HVAC system is one of the required equipments for the
buildings. However, the power consumption of the HVAC system is 50% more than the
total power consumption of a building. Therefore, reducing the power consumption of
HVAC system is an essential issue for energy saving. In this study, the power
consumption of a large square office building which can accommodate 300 working
officers was investigated. An energy consumption calculating software (eQUEST)
accompanied with a simple heat load calculating method (ENVLOAD) was used to
evaluated the power consumption of the building. The calculated values are well
consistent with the on-site measured data in a year. Some energy saving strategies for
the original HVAC system were proposed to further reduce the power consumption of
the building, including adding sun shading boards of 4 ft width around the windows,
reducing the chiller capacity for over design and reducing the flow rate and the
corresponding horsepower of the chilled and cooling pumps. Through theses strategies,
the total power consumption of the HVAC system in a year can be reduced 29.36%.
Otherwise, through the analysis, the total power consumption in a year can be further
reduced to 43.39% by applying the VAV and VWV controlling component to the system.

The results can be a useful reference for energy managers or system designers.

Keywords: Power consumption, HVAC system, eQUEST, ENVLOAD, Energy saving,
VAV, VWV
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(P2 PR Efioiss - eQUEST A FIEUARRE 9 [0 R - R 3T
271 BT 6 1LY BRSO R A R

18



STEP1 - E%ﬁl[ﬁm&,j\ {FH@ Tt

A 4

STEP2 © fii * i SEPOTrL 2497 5 4R

A 4

STEP3 : fidj * HE¥PrH &~ NS~ AT

A 4

STEP4 - ﬁl‘ﬁ?‘ Flﬂﬁifklvj « FFET f,%’(ﬁfﬁig[ (j,fﬁll

A 4

STEPS : & |- R Y B =t

A 4

STEPG © A5 * F1 > 91 5% » FPPIREfy 2 e = i LSO i

A 4

STEP? * 2 g 4 50 IS & &

A 4

STEPS : %’%’-ﬁﬁﬁ’a?ﬁﬂﬂ = BRI E'Jr%it

A 4

STEPO © 1% ~ [t M MRt pIe =l

PPN Sy SR AR e IR 2-2-2 = ({1 2-2-13 3 -

AP PEPID TSR - ST LA - R S A

MRS T - (DR 2-2-2)
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ai

Schematic Design YWizard

Use this for the earliest design phase (when information is most
lirmited), for smaller/simpler structures, simple schedules, and
simple assignrnents for internal loads and HwaiC.

Design Development Wizard

Use thi: . P ailed
information is available), for larger, more complicated
structures, ar for more detailed internal loads, schedules, and
HYWaC systerm assignments.

B 2-2-2 g g
7 BRI eQUEST (7 51— “HREfIfIs) (U 2-2-30) 1 RET 1 % 57 41
FUAFAEC 2-2-3B) -

=R A all= N %
8§ P13 < @ B R F16 B

Building Shell Internal Loads wiater-Side HYAC Air-Side HYAC Utility & Econorics

Ll

- Lie

2]

General Information

Project Name: |Project & Code Analysis: |- nons - -
ey BT Building Type: |0Ff|ce Bldg, Two Story j
Measure Wizard

Location Set; |Ca|\for’nia (Title 24) j

§ i Region: |Los Angeles Area (CZOE) j Jurisdiction: ChA Title2a j L7}
Simulate Building
Performance City: |Lns Angeles AP ﬂ
- Utility: Rate:
Ferform Compliar . -
o Electric: |SCE (CA) ~| |&s-2 (non-Tou, 20 < kw < 500, three-phase service)  ~|
Gas: [5CG (ca) > [=n-10 (buildings with < 20800 therms/ma) B

Review S!mu\atm fres ekl Al
Results View

Building Area: 25,000 ftz Murnber of Floors:  Above Grade: Z Below Grade: o
Cooling and Heating

€ Cooling Equip: |Di% Caoils ~| Heating Equip: |Furnace -

Other Data

ITF? B
M

Analysis Report

anal

Daylighting Controls: [Ho Usage Details: |simplified Schedules =

d Screen | 1 ofd41 w B (!) Help S%:axatn Finish %

\w%w LB E

20
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SHFFREST L FIF > SR SFPIfo Ry B9 S Qe BT R TR

By Y R-RETERT R o (VPR 2-2-4)

PAPED

Sl e T TR L 2l

— General Information

Project Mame: IPrDject ] Code Analysis: |- none - ;I

Building Type: IOf'ﬁc:e Bldg, Mid-Rise ;I

Location Set: User Selected ;I
weather File: ITMYZ\kaohsiung.bin Jurisdiction: - other - ;I 9)
Utility ; Rate:
Electric: |SCE (Ca) | JTou-sa (s 500 kw, < 2k |

&rea and Floors
Building Area;: I 125,000 fiz2 Mumber of Floors: &Abaove Grade: I 4 Below Grade: I u]

Cooling and Heating

9) Cooling Equip: IChiIIed Water Coils;l Heating Equip: IHot W ater Coils LI

Other Data

Analysis Year: I2UlU Daylighting Controls: |MHo - Usage Details: ISimpIified Schedules;l

Wizard Screenl 1 of 41 VI g) Help L Eéi:;oeuns S%fex;:n Finish E

B 2-2-4 RGP BFHE

SIEEHER 0 BT EIE 121 SRESEPI L ] RPN R
ISR AR IR e R AT ACAD TRR T i

VI = Rk o (iIDQ%ﬁ‘ 2-2-5A.B.C)
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B JPOUESTISEHpmatic s pn Wizl 21|

Building Footprint

Faotprint Shape: - Building Crientation

| C Plan Morth: |Morth -

Zoning Pattern |Perimeterf Care

Footprint Dirm

Perimeter Zone Depth: 15.00 ft

=1 176,80 ft 1t 176.80 ft

Zone Characteristics

A

Area Per Floor, Based On
Building Area / Mumber of Floars: 31,250 ft2

i Dirensions Specified Above: 31,256 ft2

Floor Heights
Flr-To-Flr: 130 ft Flr-To-Ceil: 9.0 ft

Roof, Attic Properties

™ Pitched Roof
#l

31.1% Percent Perimeter Zone

Yiizard Screen | Jof 41 ?/l Help Eég:;i';s S%fex;n a Finish %

[ 2-2-5 JT R BT

IR L] ~ AL+ cQUEST ALIABRIRTR 1R » (12 3

Pl Igﬁl JE/‘;‘I7 FIxE ™ [ET-E ] e b fF[ 0 (ﬂ[[ﬁ‘2—2—6)
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R JPOUESTSchiematic i psiead ol 21x]

Exterior Windows

Window Area Specification Method: |Percent of Met Wall Area (floor to ceiling) j

Describe Up To 3 Window Types

Frame
Glass Category Glass Type Frame Type wd {in)
1: [Double Clr/Tint | [Double Clear 1/4in, 1/Zin air (2004} | falum wo Brk, Fixed x| | 1.30
2: |Doub|e Clr/Tint j |Doub|e Bronze 1/4in, 1/4in Air (2203) j |.°.Ium win Brlk, Fixed j | 1.30
3: |- select another =
Window Dimensions, Positions and Quantities
Typ Window Window sill % Window (floor to ceiling, including frame):
ridth (ft)* HE (ft) Ht (ft) Morth  South East fest
1: | 0.00 | s22 [ 300 | s73| oo o0 | 00
2 | 0.00 | 522 [ a0 | o0 | 573 573 | 573

Estimated building-wide gross (flr-to-flr) % window is 39.7% and ne ta-ceiling) is 57.3%.

# - Awindow width of O results in one long window per facet (ched

i Custom Window/Door Placement, .,
adjaining box if window width is to take precedence over % windo) | 4

] 7| Previous Mext
Wizard Screen | 7ofd4l - ‘!/l Help Sereen Soreen

[l 2-2-6 P iR LI

oy

G

5y 13 FI=53 18@[33*%%@,;&;@%[*%[5 SR BRI T
R DPSp > ST 1T FURIF=B 53 s 2 2 PO P RIS 2 = Al e

<= A IR (O 2-2-7)
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PR S0 UEST Seiwaiie Uz ol Lj a‘

Main Schedule Information

First (& Last) Season: ¥ Has Second Season
01/01/10 - 05/31/10 & 09/01/10 - 12/31/10 |E88=, #=A ~| thru [28Z, B~
Mo Tu We Th Fr Sa Su Hol CDHD Mo Tu We Th Fr Sa Su Hol CDHD
Dayl (¢ & & & & O O O & & Dayl (¢ & & & & & & & [ &
WDaye  C  C ¢ & & & WDaye C C O C CCC O
Mpays  C C O ¢ [ Day 3
Day 1 Day 2 Day 3 Day 1 Day 2

opens at:  |aam »| [10am =] Opens at:  [Midnt =] [Noon  v]
Closes at:  |spm =| [spm =] [5pm ] Closes at:  |spm  =| [Spm =]
Oceup %: | 900 % [ 00 % | 00 % Occup % | 0.0 % [ 0.0 @
LtesLd %: | 90.0 s [ 00 % | 00 % litesLd %: | 0.0 % | 00 %
EquipLd %: | 900 % | 00 % | 0.0 % Equipld %: | 0.0 % | 00 %

itizard Screen (17 of 41 = ?‘) Help ESF'E:;DEUHS S%:ex;n a Finish %

A 2-2-7 A - AR IR

E'li'l

ST19 FIZ 3T 30 F1 o ALATHAREE S RIREE > SO 2R W i
o RN ORI o RS R - [AGESY 25 F1 o I
ESEPIRIS o (PR © (R 2-2-8)
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BPODESTSohpmtic ey ol 2][%]

HYAC System #1 Fan Schedules

HWAC Systern 1: Standard WAW, HW Reheat

Operate fans hours before open and ’_1 hours after close,

First or Only Season v Second Season
01/01/10 - 05/31/10 & 09/01/10 - 12/31/10 Period: |BHIZ, 7B =| - |B8Z, MR +|
Mo Tu We Th Fr Sa Su Hol CD HD Mo Tu We Th Fr Sa Su Hol CD HD
Dayl{?(?(?l’?f?l’"l’"l“(?ﬁ“ Daylﬁ“l’?ﬁ“ﬁ“l’?l’?ﬁ“ﬁ“ﬁ“ﬁ“
Wroaye O O &+ & & WDaye © C ¢ CCCC O
MDaw3s O C CCCCC C [ Day 3
Day 1 Day 2 Day 3 Day 1 Day 2

on at: |? am j |9 am j |Midnt ﬂ on at: |Midnt j |11 amﬂ
Off at: |6pm j |6pm j |E-|3m j Off at: |6pm j |E-|3m j

] Prewious Mext .
Wizard Screen (25 of 41 - 9) Help Soreen Soreen a Finish %

i 2-2-8 F " IR e

f BEFEAESY 31 F1 = 40 F1 o RALRUFIRED - AR ECVRE ()
BRSO Al P AT (I O 2-2-9) o RO SR S
PORORLER L o 157 41 F1 b UL SEPpoR i o il f'rﬁ% cQUEST #=py 2% -
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2|

Cooling Primary Equipm

Chilled water System

CHW Loop:  Head:

CHW Loop Flow:

Loop Pump: Head:

Estimated CHW Load:

Describe Up To 2 Chillers

Chiller Type(s):
Condenser Type(s):

Compressor(s):

ent

G ft Design DT: | 100

Pump Configuration: |Sing|e Systern Pumpls) Only

=

|Constant

|

Chiller 1

=

Flaw: apm

125,033 ft?Served x Size Factor: | 1200/

Total Chiller Capacity by Type:  Type 1: (auto-sized) Type 2: (none) =

Murnber of Systern Pumnps: 1

Motar Efficiency: |High hd

480 ft2/tan

312.6 tons.

{auto-sized)

Chiller 2

|Electric Centrifugal Hermetic

[~

|Water-CnD|ed

[~

|C0nstant Speed

i

[~

|- select another -

Chiller Counts & Sizes: ’_1 |.0.uto-size j |>=300 tnnsj
0.576 |kiitfton v|

Chiller Efficiency: |

Previous
Screen

Next
Screen

Wizard Screen |31 of 41« E Finish %

(!) Help

i 2-2-9 AT BRI

BRI S o (UM IH 1 eQUEST A Al 91 Building Shell fi >
FIEE PRV 3D B (UM 2-2-10) f 91 Water-Side HVAC Fifl 1 - £ 2] R F AR

B (Y 2-2-11)
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@) e
File Edit Yiew Mode
b d
@

Project & Site

- [=]x]

2 F

B X

Internal Loads water-Side HVAC Air-side HUAC utility & Economics

Building Shell
x|

a$\

Energy Efficiency
Measure Wizard

3-D Geometry | Spreadsheet | Summary |

Building Cr
wizard

Simulate Building
Performance

Perforrn Cornpliance
Analysis

Review Simulation
Results Wiew

Revisw Compliance
Analysis Report

ftiars Component Tree

Ready CAP NUM

= =]

1) e
Fie Edit Yiew Mode Took Help

D S &% s I S ]
bl | 1= NNy | LAk a8 ax Z

Project & Site Building Shell Internal Load Water-Side HVAC Air-Side HUAC Utility & Economics

2lx | Plant Equipment | Spreadshet | Summary |

Building Creation
Wizard

Eneray Efficiency
Measure Wizard

Simulate Building
Performance

Perfarm Compliance
analysis

Review Simulation
Results Yiew

Review Compliance
Analysis Report

Component Tree

CAP NUM

[ 2-2-11 kA A
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D fi@%?aﬁfﬁﬂsk"?}%z ’ TEIE'J%EIF[J%E Simulate Building

performance » # eQUEST 7t fTIF 5= & puffpl » f/['ﬁ%ﬂ‘ 2-2-12» ™R

O 2-2-13

Fle Edit View Mode Tools Help

e NS A TRl ey S| T

DEE S @7 v YEIHS
SRR I ALy ¢ g Bax
Project & Site Building Shell Internal Loads Water-Side HYAC Air-Side HYAC

-5

Fi61$

Ltility & Economics

Ax | ep Geametry -0 Geametry I Spreadsheet ] Summary I

Building Creation
Wizard

3

Energy Efficiency

/Meauﬂ%

Eﬁ Simulate Building
B} Performance

Run 1 of 1: Project & - Baseline Design

Analysis

B Review Simulation
Results Yiew

Review Compliance
Analysis Report

Performing Loads Calculations for

Tuesday, December 21, 2010

i

-

Actinns Component Tree

' 2-2-12 #F-FH i

28




Electric Consumption (kWh)

(k000)
80

i

40

20

Jan Feb Mar Apr May Jun Jul &ug Sep OctMov Dec

[] Area Lighting

B Task Lighting B rumps & Aux,

B misc Equiprnent O ventilation Fans

Electric Consumption (k\Wh x000)

Jn Feb  Mar Apr My
Space Cool 177 1367 1807 01 300
Haal Reject, 168 108 28 418 &7
Relngeuamn

Space Heat - - - - 2
HP Supp.

Hit Water - - - - -
Vent, Fans 7 LW Im 13 1H
mmpddx, 560 540 615 07 69
Eul. Lizage

Mise. Equip. 1301 1300 1576 1505 1369
Task Lights 13 13 18 15 140
Area Lights 13 1124 1360 130 118
Total 70 82 B0TE 6T TLOT

Ol Exterior Usage

O water Heating

[ Pump Supp,
[ | Space Heating

Jun
3861
823

1%
10.45

60.85

Jul
4195
9.4

.68
10.80

65.67

Aug
4033
B&d

167
10.78

0.01

0.00
6343

' 2-2-13 = & FHoBA

g =155 eQUEST -

29

Sep
2141
5.3

14
6.04

14.38

1.47
12.43
1.5

Oct
7.1
.96

3.00
6.17

1369

1.40
11.54
68.39

[ Fefrigeration
B Heat Rejection
B cpace Cooling

Nov
16.88
i1

148
5.85

13.68

1.40
1163
54.84

Dec
14.93
115

157
5.89

14.38

147
1243
5.0

Tatal
0746
58,05

3610
85.39

12664

12.95
109.48
136,07



2-3 ENVLOAD /7 &
ENVLOAD [ L S ST 1 3 170 » L2 3R 2 RIRSAN I i - $URUi D
TSR VPRI R 1995 5 PV RN R pSEL S
H17¢ ENVLOAD EREJFEFAE » 0% 1998 & Tt 2 oty ™ g Srapoys ) | o
ENVLOAD = fol (1) [*|5R£E G (2) IHHPE B LxDH (3) F T MRXTHK
TP A ERRERLER o N SERIRN A 5T bR B (G1,62) 0 T
ETRH BRI (B2) - WEERXE(B4) > BABREE(FL)H P2 > S0P pl By PR

S TSR3 S B LY SR - (A 3-3-1)

#<2-3-1 ¢ #Bh ENVLOAD JLYE (16)

ENVLOAD £L¥&(ifi (kWh/m' . year)

S SERIN] Bt FI Bk ey Bk
B oy 480 290 2115
FIETRY S 2240 2270 2315
igsc] 2100 2120 2135
e 2140 Z155 2190

(1) ENVLOAD ST (16

ENVLOAD=a0+ alxG+ a2xLxDH+ a3x X MKXIHK --------------- (74 2-1)

30



a0 * R ek RGN 20 (1A 2-3-2) -
al, a2, aj3: ['ﬁi@@%l’hﬁig‘\'f(@?)(ﬂ['? 2-3-2)
Gt =& o Pkl (R -

L BEFTEH RN R -

DH & H #5056 " [ () (USRS =

ZMK = R 5ETH Y AT R RT R -

THK ST 0 FLRLCh ) (TSR -

% 2-3-2 & T FFISR Y (16)

AL A A A A
24hr Ak -20947 0.250 -0.054 1.127
12hr #Ak -10070 1.713 0.413 1.457
10hr Ak -20370 2.512 -0.326 1.079
6hr <Ak -21093 1.523 0.309 0.911

31




Gi = F T [MEEEHS(Ch Fo) (U 2-3-3) -

Ac + BB (IR ) -

Ac=a+bxTu— C><Tu2

------------------------------------ (30 2-3)
a.b.c: fﬁﬁig?(ﬁ?*)(f/['[‘ﬁf@g‘?) °
Tu=G1/L
#2-3-3 FHF Gi i) (16)

ek BN FIET 2 Wﬁﬁ@irﬁ
FEHII El ik 24hr 10hr 24hr 12hr 10hr 6hr
G1 [:El 13.5 16.2 39.5 20.9 6.8 16.2 9.0 9.5
L= {((F@E) [ GEY) ZuixAi+(T5EA) DuixAi )+ CRFREE) (0.5 G&

Ui+ 2 GERECA 3) (TSR -

Al - YA

) YuixAi+(PEN) ZuixAl )} /AFr+Lax

AFe : TRl BR UGS A (T [ SRR [ 7] Sm BTN D 9 G ESRS TR

Lax * B BB (A #) (P 2-3-4)

B ’J‘E‘l T TﬁjE‘f& FlE o

32




#2-3-4 ?‘I%EﬁLax fll (16)

R A s LR
| f#h | 24hr | 10hr | 24hr | 12hr | 10hr | 6hr

Lax ffi 1.011 | 2.022 | 4.95 |1.88 0.472 | 2.022 | 0.674 | 2.022

MK={ (5B (GER D) KX ixAi (1A 0.035uixAi ) + (TFF GG )
(0.5 CGARF1) DKixTixAi+ (B X Fr) 0.035uixAi 1} /AF»

---------------- (1 3-6)

ki = PR RO o) (DPBRTER) -
Tis PURRgEER (3 (W) -

Al T EEFIFFATAE

()FHTHER
STEP1 : i 5¥P5L 4 <Vl » i sz
() TH5B0~ FE 0 Yy -
(D) EETI | ST ~ GhRAFET B
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STEP2 :

STEP3

STEP4 :

STEPS

STEPG

STEP7 :

STEPS

STEP9

STEP10 *

()P ] - BT
(d)?Vfﬁﬁ%“@ﬁ%[ﬁ' ikt E'[Qﬁ.ﬂ °
e [ﬁu—;ﬁgﬁ L '[zu%*@q E?Eﬁ”%’ﬁ& o

R A L N R b R A R

AFffll o (F% 7 4 2-5,51 2-6)

%E.Tfﬁ % ﬂ“bQﬁn /b%. R R u e
[’?ﬁﬂﬂnjuﬁff;};}ﬁﬁﬁgﬁhﬁpﬁ AL B
YT AL fl

(A28 hlan b 22 Giflon 73 I BT B 2 D
B X uixAi fifi o (F87F 24 2-5,242-6)

(24 e 2 Z R Gl 23 IR ok i Y B EA
Bl ZuixAl ffi o (F8 7 20 2-5)

(A2 w2 B Gllon 73 I B9 sk f . BT
EkixJixAi ffi e (471 2-6)

T R - Ki=1

FTETG L MK fifi o (F8 7 54 2-1)

& 5T ENVLOAD fifr -
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(3)I"} ENVLOAD @;f%fﬁ&“%‘é BAE (170 ¢

ACsc=(bo—bixENVLOAD—bax AFr/AF )x X

ACsc - Hf/usRT(%Yﬁ@ﬂﬁEﬁ’?ﬁ:fﬁ ’E%%“’%E&:E‘l%) °

bo . b . bzl@fﬁﬁggﬂg\[%)(ml% 2-3-5) ¢

AF: © 91 B R -

AF © 2 SRR -

X [ET-{78f > AHU 57k @ 1 FCU =3k © i 2-3-5

ACer=AF/ ACSC = ccmccmmcccicceoo o

ACwr - USRT > Z“’Ffﬁj; jﬁ‘&f?‘lil °

AF & 2 RS -

ACw s 9 VIRIFFAE ek Sl [ 7 -
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#2-3-5 HHF0 ~ b1~ b2 (17)

o B . B
war | L | e
- g | D
il o8
24hr 10hr 24hr 12hr 6hr
1% 1 63.693 | 39.601 | 62.748 | 105.703 | 152.668 | 45.535 | 36.004
bo
FIT | 63.399 | 38.145 | 62.145 | 103.497 | 153.936 | 43.728 | 37.171
b()
ﬁq 62.807 | 37.670 | 61.687 | 102.697 | 154.273 | 43.093 | 37.139
11 0.179 0.057 0.148 0.148 0.236 0.074 0.100
bt
I 0.127 0.040 0.107 0.105 0.170 0.051 0.076
b
FH 0.110 0.034 0.092 0.091 0.147 0.044 0.065
1% 1 30.810 | 9.417 30.480 | 101.380 | 166.533 | 12.342 5.682
b2
FIT | 31.545 | 9.430 | 30.404 | 101.525 | 166.961 | 12.348 6.725
b2
FH 31.267 | 9.289 30.241 | 101.725 | 167.106 | 12.151 6.621
FCU 0.96 0.95 0.97 0.95 0.97 0.95 0.94
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1= 3 B RS

FRFREGRRE [~ FTFATIBES N SR T
s PR T "‘i'ﬁl'ﬁ%: FHBh P9 e B aEs 200 NPT 0 ER- AR

F'J li;[—k FI JTJI’)[ a:{[‘%&

3-1 B3l 2 ¥vR]

FEPE g B BT e (T T ) ENVIOAD FHED |, L Ryl
NP 50 2t AL R TR 20 2R ARIFS AR 7000 1 = AR EL RC AR o BERL
20cm > IF #5041 F » S TLA5E5 P 90cm > 2F 1) B2 TF > A& 3.3m > =45
ffi 90cm = o [ A D 41.3% 0 PEIBEERD 31% 0 1F gl 15 x
8.5 W T3 8 I8 SEANINS 200 x 10 0 88
SHAZAEAAT > Fyp 2 /P PSS 7 30 ARG VERSER < 2F = 7F St L+ 15
x 5 AR 4 T3 g 1070 7107

i/['ﬂ%\[? 3-1-1. 3-1-2. 3-1-3. 3-1-4. 3-1-5 -
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3-2 BPpfiE | F1Es
BES SEr300 % o R T o 20W FEREX3204PC - 40 FEEX685PC - SOW

FEREX14PC » SOOW FEhinxTPC » it~ i el 165Wx300PC » FIAB5F ekl 662N

20PC » SYHIBF#FFrE! 1320Wx12PC > P = #5FFErRl 4850Wx2PC - BRI F &

4000Wx7PC » ?E’i%‘f%%{ D 218,284W o (Y[ 3-2-1)

%321 PRI i

B i L PC WERFf-(W)
~E 300
200 20W 3204 64080
40N i 40W 685 27400
SOW Feky S0W 114 5700
S00W F 500W 7 3500
i - BT 165W 300 49500
HIFH 662W 22 14564
SYHIES 1320W 12 15840
PR B 4850W 2 9700
B4 4000W 7 28000
HFFE 218,284
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3-3 ?ﬁéiﬂ‘afﬂ?“
¢;L$#*J4“§%‘T”?ﬁ ’ F‘i{%&fﬁ’%‘?gﬂ F/C 3k » %('ﬂﬁiﬁjﬂiﬁif’/f ok o R g
ER7°CR12°CH 2 &%Fﬁﬁ% 53 fiel £ 380RT > Fli— jﬁ* 30HP - 47 * kiR Ry

% ¢ SOHP ﬁt“%ﬁ@%%ﬁ@ * (I 3-3-1)

(=
(=3
= | R
50HP
=== H50m
6.2cmm
==
=3
==
L
@ FEiO @

Z »ﬁ{ B ﬁ;ﬁk

50HP 30HP
H50m H25m
6.2cmm 3. 8cmm

[ 3-3-1 A AT
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3-4 B R B RS IRA (W)

1975 9 Fl= 98 5 8 F| » B M o= 2 A o A= Ul D el ?ﬂﬂ?'f@g@k

UPRIERC— ) > B P HERR R £ R PR 3441

-4-1 = F 5K 0 Tt &
#3412 5 DEFTERS AR
97 * T & 97 & 97 = 98 F 98 ¥
FIG
9 k| 10 %] Lkl 12 %] 1| 2 k|
PR
143950 | 151450 | 103950 | 108950 | 103950 73950
kWh
98 ¥ 98 F 98 98 * 98 F 98 * By Z“’?ﬁf
37 4% 5% 6*| 7 E| 87| | A
113950 103950 98950 153950 156450 157700 | 1471150
%\EZ‘J%%FJ%FJ\:E' B 1,471,150 KWh ceeeeeeeeeemmrmeeeneennns (:ﬁl) 3-1)
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SYPUF AU

4-1 eQUEST AR HIRFISR 4t
I CQUEST FEFP= M= | SRRV PR S W IRR A L
P M o 1) M o AR

eQUEST %ﬁ?ﬁﬁ%ﬁm :

EAIFME 5 < (STEP1)

S he W azarit, 31

Schematic Design Wizard

Use this for the earliest design phase (when information is most
limnited), for smallerssirmpler structures, simple schedules, and
simple assignments for internal loads and HY&C,

Design Development Wizard

Use thi: ) . :ailed
information is awvailable), for larger, more complicated
structures, or for more detailed internal loads, schedules, and
HWAC system assignments.
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SIS gt Rosien sl

— General Information

Project Mame: Iﬁﬁf:ﬁ Code Analysis: I— none - LI
Building Type: IOf'fice Bldg, Mid-Rise ;I
Location Set: ILlser Selected ;I
Wweather File: ITMY2\ka0hsiung.bin I Jurisdiction: - ather - LI 9)
Uility Rate:

Electric: I— none -

Lef L

Gas: I— none -

Area and Floors
Building Area: I 87,120 ftz Mumber of Floors: Above Grade: I 7 Below Grade: I 1

Cooling and Heating

@) Cooling Equip: IChiIIed W ater Coils;l Heating Equip: IND Heating ;I
Other Data
Analysis Year: IZDDQ Daylighting Contrals: |[Mo Usage Details: ISimpIiﬁed Schedules LI

Wiizard Screenl 1 of 41 VI 9) Help — Eég:éoeuns S%fex;n Finish E

G HERPIRPrN] R AR o (STEP3)

SIS gt Rosien sl

— Building Footprint

Footprint Shape:

Building Orientation
Zoning Pattern: I— custor - LI I Flan Morth: |South LI

Footprint Dimensions

Zone Characteristics I
Xl:l 165.00 ft ¥l I 66,00 ft
Area Per Floor, Based On
Building Area / Murnber of Floors: 10,590 ft2
w1 Dimensions Specified Abowve: 10,590 ft2
Floor Heights
Flr-To-Flr: I 11.0 ft Flr-To-Ceil: I 5.0 ft
®l
Roof, Attic Properties
I Pitched Roof
N

Wwizard Screen I 3 of 41 VI

€

| Previous MNext & e E
L=l e Screen Screen Hmislh
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eQUEST Schematic Design Wizard

— Building Envelope Constructions

Roof Surfaces Above Grade Walls

Construction: 3i e IB in. HW Concrete LI

Ext Finish / Color: IConcrete (no ext finl:;l IGI’EIY, dark ;I IConcrete [no ext finleLI IGI’EIV, dark LI

Exterior Insulation: I— no ext board insulation - vI I— no ext board insulation -

Add'l Insulation: II‘IU LtWt Conc Cap ;I I— no integral insul -

Interior Insulation: I— no furred insul -

Ground Floor

Exposure: IDver Parking Garage LI Cap & Finish: I- no concrete CE;I I— no surface finLI

Construction: IEE in. Concrete ;I

Ext/Cawv Insul.: I— no batt or board insulation - ;I

Interior Insul.: I— no board insulation - ;I

Below Grade Walls

Construction: IS in. Concrete vl Insulation: I- no wall insulation - v|

Infiltration (Shell Tightness): Perim: 0.350 CFM/ft2 (ext wall area) | Core: 0.350 CFM/ft2 (floor area) I

s S IR @ Q@i M B e @B

SIS gt Dosien pfisanl

— Building Interior Constructions

Ceilings

Int. Finish: Batt Insulation: I— no ceiling insulation - LI
Floors

Int. Fimsh: ICarpet {no pad) Rigid Insulation: I— no board insulation - LI

Construction: |8 in. Concrete [~ Slab Penetrates wall Plane

Ll L] L]

Concrete Cap:l— no concrete cap -

Wizard Screenl S of 41 vI g) Help e. Esf’z:éoeuns S%fexn:n Finish E
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LB S iigniiing Lgsis

— Exterior Doors

Describe Up To 3 Door Types

# Doors by Orientation:
Doar Type South  MNorth  West East

L EE - [ o [ of o

I
z: [Glass [ 2] of of o

=
=l

3 I— select another -

Door Dimensions and Construction ¢ Glass Definitions

Frame
HEt (ft) wid {ft) Construction -or- Glass Category and Glass Type Frame Type wd (in)
1:| .0 I 20.0 ISingIe Cle/Tint ;I ISingIe Clear Low Iron 1/5in (1003) ;I I.f\lurn wi Brk ;I I 3.0
z:| 70 | 30

ISingIe ClrdTint ;I ISingIe Clear Low Iron 1/5in (10030 ;I Inlum v Brik ;l I 3.0

Wizard Screen I & of 41 VI

| Previous Mext . %
sl e Screen Screen 9 ELED

ST SEPIg E I NS AT~ B BSR o (STEP4)

SOIITESE S iniie L

— Exterior Windows

window Area Specification Method:

Describe Up To 3 Window Types

Frarne
Glass Category Glass Type Frame Type wid (ind
1:|single PPG ~| |starphire 6mm  (S501: U=1.03 SHGC=0.% ¥ _v| [Alum w/o Brk, Operable »| [ 1.30

2i|zingle PPG  _~| |Starphire 6mm  (5501: U=1.03 SHGC=0.9 ¥ x| [alum wio Brk, Operable »| | 1.30

3 I— select another VI

Wwindow Dimensions, Positions and Quantities

Typ windaow Window =ill %% window (floor to floor, including framej:
width {ft)* Ht (ft) Ht {ft) South Morth Ywest East
1 | 15.00 | .00 | z.00 | 5.7 | 5.7 | 5.3 | 7.1
2 | 1500 W | so0 [ zaoo | 307 | 354 | 285 | 354

Estimated building-wide gross (flr-to-flr) %% window is 38.3% and net (flr-to-ceiling) is 52.7%.

# - Aoindov width of O results in one long window per facet (ched Custorn Window/Door Placement I
adjoining bos if window width is to take precedence over % window)

Wizard Screenl 7of41 VI @) Help 67 Brevious Mext Finish 3

Screen Screen
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(ET-REGRMTIR S 1 ST (ARl FTy © (STEP4)

@) custom window/Doar Placement View T =)
& Ground © Mid  Top

Selected Window/Door ————————————————————
x[ 136 & width: [ 15.00 ft
vi[ 200k Height: [ 6.00 ft

Frame Width: [ 1.30 in

Glass Type: Is Opaque T

1 - Starphire 6mm  (5501: U=1.03 SHGC=0.9_v|

Create New Window/Door |

Delete Selected Windew/Deor |

Prev Next Elevation View Options:
& Ft Window (" Fit Height ¢ Fit Width

(AR T - (STEP4)

. ‘Custom Windowy/Door Placement View Te b@
& Ground € Mid  Top

Selected Window/Door —————————————
x[ o7t width: [ 15.00 ft
v 200 & Height: [ 6.00 ft

Frame Width: [ 1.30 in

Glass Type: Is Opague 7

1 - Starphire 6mm  (5501: U=1.03 SHGC=0.9_v|

Create New Window/Door |

Delete Selected Window/Door |

Prev Next Elevation View Options:
& Fit Window (" Fit Height ¢ Fit Width
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(AR ety il - (STEP4)

@) custom wi wﬂurp\awmeﬁ Te @
& Ground < Mid € Top

Selected Window/Door

x: [ 075 & width: [ 15.00 ft
l vi[ zoo & Height: [ 6.00 f
Frame Width: [ .30 in

Glass Type: 15 Opague [0

1 - Starphire 6mm  (5501: U=1.03 SHGC=0.9 ~|

Create New Window/Daor |

Delete Selected Window/Door |

Prev Next Elevation View Options:
@ Fit Window ¢ Fit Height ¢ Fit Width

(AR - (STEP4)

@) custom wi ow/ﬁurp\amme Te h‘@ﬁ
& Ground " Mid  Top

Selected Window/Door
k[ o7t width: [ 15.00 ft
[ 200 & Height: [ 6.00 ft
Frame Width: [ 1.30 in

Glass Type: Is Opaque [

1 - Starphire 6mm  (5501: U=1.03 SHGC=0.9 ~|

Create New Window/Door |

Delete Selected Window/Door |

Prev Next Elevation View Options:
@ Fit window  C Fit Height " Fit Width
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@) custom Window/Door Placement View T E=I==)
" Ground @ Mid;  Top Selected Window/Door

X 0.75 ft Width: 5.00 ft
o 3.00 ft Height: 5.00 ft
Frame Width: 1.30 in

Glass Type: 1z Opaque [
2 - Starphire 6mm (5501; U=1.03 SHGC=0.9 7]

Create New Window/Door |

Delete Selected Window/Deor |

Prev Next Elevation View Options:
& Fit Window (" Fit Height " Fit Width

A&t = R = (STEP4)

@) custom Window/Door Placement View T Q@E‘
 Ground @+ Midi  Top Selacted Window/Door

4 0.75 ft Width: 5.00 ft
i 3.00 f Height: 5.00 ft
Frame Width: 130 in

Glass Type: 1s Opague [©
2 - Starphire 6mm  (5501: U=1.03 SHGC=0.9 x|
Create New Window/Dioor |
Delete Selected Window/Door |

Prev Next Elevation View Options:

@& Fit Window (" Fit Height (" Fit Width
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stom Window/Door Placement View Test

" Ground & iMid:  Top Selected Window/Door

x: 0.75 ft Width: 5.00 ft
7% 3.00 ft Height: 5.00 ft
Frame Width: 130 in

Glass Type: 1s opague T
|2 - starphire 6mm  (s501: U=1.03 SHGC=0.9 =]
Create New Window/Door |
Delete Selected Window/Door |

prev Next Elevation View Options:

& Fit Window (" Fit Height (" Fit Width

FI A& N T o (STEP4)

 Ground & iMid:  Top

Selected Window/Doar
x[ o075 f width: [ 5.00 f
v:[ 300 & Height: [ 5.00 ft
Frame Width: [ 1.30 in

Glass Type: 1s opaque [

2 - Starphire 6mm  (5501: U=1.03 SHGC=0.9 |

Create New Window/Door |

Delete Selected Window/Door |

rev Next Elevation Wiew Options:

@ Fit Window ¢ Fit Height " Fit Width
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" Ground © wid @ Topl Salecter Windew(Door

x: 075 f Width: 5.00 ft
i 3.00 ft Height: 5.00 ft
Frame Width: 1.30 in

Glass Type: 1s Opague

2 - Starphire 6mm  (5501: U=1.03 SHGC=
Create New Window/Door |
Delete Selected Window/Coor |

T Next Elevation View Options:

@ Fit Window " FitHeight  C Fit Width

Tt o (STEP4)

" Ground © Mid @ Topi Selecor Windaw/ Dooe

X 0.75 ft Width: 5.00 ft
Y 3.00 ft Height: 5.00 ft
Frame Width: 1.30 in

Glass Type: Is opague [
2 - Starphire 6mm (5501 U=1.03 SHGC=0.3 x|
Create New Window/Door |
Delete Selected Window/Coor |

Prev Next Elevation View Options:

@ Fitwindow O FitHeight " Fit width
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istom Window/Door Placement View Te

C Ground € Mid “Ter Selected Window/Door

X 0.75 ft Width: 5.00 ft
] 3.00 ft Height: 5.00 ft
Frame Width: 1.30 in

Glass Type: 1s Opague

|2 - starphire 6mm  (5501:

=1.03 SHGC=|

Create New Window/Door |

Delete Selected Window/Door |

Pr Next Elevation View Options:

@ Fit Window (" Fit Height (" Fit Width

[t e IR o (STEP4)

< Ground © mid & Topl Selected Window/Door

X 0.75 ft Width: 5.00 ft
¥ 3.00 ft Height: 5.00 ft
Frame Width: 1.30 in

Glass Type: 1z opaque 7
2 - Starphire 6mm  (5501: U=1.03 SHGC=0.3 v|
Create New Window/Door |
Delete Selected Window/Door |

Do Next Elevation View Options:

@ FitWindow " FitHeight " Fit Width
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Ay

b S i DTz L f el

— Exterior Window Shades and Blinds

Exterior Window Shades

Owerhangs:

Fins:

Einish E

Next

Previous
g help é Screen Screen

wizard Screen I g ofdl VI

KAy

= B - (STEPS)

A 0TS e i it DT fail

— Roof Skylights
Al

Skylit Rooftop Zones: i)

Next Einish  (OF)

Previous
Screen

9) Help (_ Screen

Wizard Screen I 2 of 41 VI
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— Activity Areas Allocation
Design Design
Percent Max Ocoup wentilation
Area Type Area (%) (sf/person) (CFMAper) 1st Flr
1: [ 1ooao | 3110 | z0.00 T
2:|— select another - vI
Percent Area Sum: I 100.0
. I I 1 Previous MNext " P
Weizard Screen |13 of 41 - @ Help e Sereen Seroen Finish E

PN M PR 2 e - (STEP6)

— Dccupied Loads by Activity Area

Percent Lighting Task Lt Plug Lds Schedule

Area Type Area (%) (W/SgFt) (WSS gFt) (urSSgFt) Main Alt

1: Office {(Executive/Private) 100.0 I 1 I o.00 I 0,44 [

B I I ] Prewvious MNext ' & e
Rl e 1+ of <1 !’) Help 6 Screen Screen Hmislh E
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i | FESTETn

SLILESTT e g e Rasien plianl

2]x]

— Unoccupied Loads by Activity Area {% of occupied load}

Fercent QCcocupancy Lighting Task Lt FPlug Lds
Area Type Area (%) (&Y (%) &) (&Y
1: Office (Executive/Private) 100.0 | 100.0 | 0.0 | 100.0
. | Previous MNext - P
Wizard Screen |16 of 41 VI 9) Help = e S Finish E

D B AR 0 H LTSI o (STEP6)

h eQUEST Schematic Design Wizard

— Main Schedule Information

First (& Last) Season:
01/01/09 - 12/31/09

Mo Tu We Th Fr Sa Su Hol CD
Dayl @ & & & & & & & &

Day 1
Cpens at: m
Closes at: gpm -
Occup Ya: I 100.0 =g
Lites Ld %&: I 100.0 =g

Equip Ld %&: 100.0 =4

HD
&

[~ Has Second Season

Wizard Screen |1I‘r of 41 VI

t_)) Help

56
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— H¥ALC System Definitions

Describe Up To 2 HVAC Systemn Types

Cooling Source:

Systern 2

System 1 @)

Heating Source: Mo Heating ;I LI
Systemn Type: ISingIe Zone Air Handler {cooling anly) ;I LI
Return Air Path: IDirect ;I

Wiizard Screen |19 of 41 VI 9) Help

2 @ o @
Screen 9 Hmislh

EXk Jiﬁl@r.%ﬁigw VAV ;fztﬁju > (STEP7)

— H¥YALC Zones: Temperatures and Air Flows

Systemis): 1: Sgl Zone Air Handler {cooling only)
Thermostat Setpoints
Occupied Unoccupied
Cooling Setpoints: I 75 .53 I S2.0 i
Heating Setpoints: I Fo.o 4 I &.0 g
Design Termperatures
Indoor Supply

Cooling Design Temp: I Fa.e I 55.0 gF

Air Flows
Minimurm Design Flaw: I 0.50 cfmAfte
Core Perimeter
WAN Minimum Flow: I 100.0 9% I 100.0 9%

Wizard Screen |2D of 41 VI @) Help

S
Screen 9 (Einiel
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ELH [ Digiee

-3 ATl Bt S I AT L TR T - TR ALY

— HYALC System Fans

1: Sgl Zone air Handler {cooling only)

Systemis):
87,120 SqFt Served (87.5% perimeter)
Supply Fans
Fower & Mtr Eff: Iﬁlin. WG LI IHigh ;I
Fan Flow & OSA: Auto-size Flow (with 1.15 safety factor) I
Fan Type: I\.-'ariable Speed Drive ;I

Return Fans
™ Mone © Return O Relief

Wiizard Screen|24 of 41 VI 9) Help 6 Eég:éoeuns S%fex;n Finish E

H BB - (STEPT)

h eQUEST Schematic Design Wizard

— HVWAC System #1 Fan Schedules
HWAC System 1: Sgl Zone Air Handler (cooling only)

Operate fans hours before open and I 0 hours after close.

First or Only Season [T Second Season

01/01/09 - 12/31/09

Mo Tu We Th Fr Sa Su Hol CD HD
Dayl & & & & & & & & & &
I” pay 2

Day 1
Oon at: I? am vl

Off at: |8 pm -

Wizard Sc:reer1|25 of 41 'l 9) Help 67 E;:;::s %ﬁn '9 Finish %
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— H¥AC Zone Heating, ¥ent and Economizers

Systemis): 1: =gl Zone Air Handler {cooling anly)

Zone Heat Sources & Capacities / Delta T

Baseboards:

Economizer(s]

Type: I— none - LI

Wizard Screen|2? of 41 VI @) Help 67 Eéz:éoeuns S%fex;n Einish %

IR B AR ET - (STEPS)

OB S g niie L

— Cooling Primary Equipment

Chilled water Systerm

CHW Loop: Head: ft Design DT: 9.0 4

Pump Configuration: IBoth Systern and Chiller Pumps LI Murmber of Systern Pumps: I—l

CHW Loop Flow: IConstant LI

Loop Pump: Head: lm ft Flow: Iﬁ apm Motor Efficiency: Im
Estimated CHW Load: 87,120 ft?Served x Size Factor: Iﬁ ! 275 ft2/ton = 380.2 tans,

Tatal Chiller Capacity by Type: Type 1: 380.2 tons Type 2: {none) = 350.2 tons.
Describe Up To 2 Chillers
Chiller 1 Chiller 2

Chiller Type(s): IEIectric: Centrifugal Open LI I— select another - ;I

Condenser Typeis): IWater—CooIed LI

Compressor(s): I\.-'ariable Speed ;I

Chiller Counts & Sizes: I_l ISpecify LI I 380.2 ton

Chiller Efficiency: I 0.500 IkW.-"ton ;I

Purmmp Head # Flow: I 99.0 ft I 912 gpm

Purnp Motor Efficiency: IStandard VI
B I I 1| Previous MNext [0 e =
Yizard Screen |31 of 41 w @) Help 6 Soreen Soreen Einish %
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— Primary Equipment Heat Rejection

Water-Cooled Condenser / Cooling Tower

Cnd, Water Loop: Head:

Condenser Pump: Head: I 150.0 ft

Design DT: 1i0.0 df

F|DW:| 1,500 gpm

Condenser Configuration: IOpen Tower

Temperature Control: IFixed VI

[~ |
Setpoint: I 55.0 df

Capacity Contral: IOne Speed Fan

Fan Efficiency and Type: IStandard ;I ICentrifugaI

[
|

Wizard Screen |32 of 41 VI

| Previous
@) Lak=ife 6 “Screen

Next
Screen

einish [

e RIS - (STEPS)

— Chilled Water System Control and Schedule

Setpoint is:

Operation: IStandby VI

Setpoint Value: I 44,0 df

Wizard Screen |33 of 41 VI

| Previous
g) Help 6 “Screen

Next
Screen

Finish (5
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33—%7\ ,

RIS e fim i Dasien el

— Mon-Residential Domestic Water Heating

Heater Specifications

Heater Fuel:

Wizard Screen |36 of 41 VI 9) Help (_ Esf’z:éﬂeuns

Next
Screen

Finish (5

S SR A TYR] > [ISI5ERY o (STEPY)

SIS e e Dasien

— Project Information

Building Location

Address: |<building address=

City, State Zip: |<building city, state zip=

Building Owner

Name: |<0wner name= Phone: |<0wner phone =

Address: |<0wner address=

City, State Zip: |<0wner city, state zip=

Cormponent Mame Prefix: I Suffix: I

{number of Prefix + Suffix characters cannot exceed 43

| Previous
Help <_ Screen

Wizard Screen |41 of 41 VI

Next
Screen

Finish [
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Quick En

e £ot vew tiode Toctip
DG (RR ST ADNvENSE AT

@2 §E® ALY ) o aE IR JARE:)
Project & Site Building Shell Internal Loads ~ Water-Side HVAC  AirSideHVAC  Utiity & Economice

¥
2K guiding Creation
Wizard

k. Energy Efficiency
Measure Wizard

Simulate Building
Performance

Perform Compliance
Analysis

(™8] Review Simulation
1] Results view

||||;r_, Review Compliance
‘-.[@ Analysis Report

D Geometry 3-D Geometry | Spreadsheet | Summary |

&) Actions | [E Componel ¢ | »
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5 CQUEST 47T T2 # FEfC B -

— = — |
Electric Consumption (kWh) ! F
(x000)
200
200
100
9]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
[] Area Lighting B Pumps & Aux. I Space Heating
I Task Lighting [ ventiation Fans ] Refrigeration
B Misc. Equipment & water Heating B Heat Rejection
[ Exterior Usage B e Pump Supp. [ | Space Cooling
Electric Consumption (kWh x000)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Space Cool 47.9 46.9 56.0 62.4 74.0 733 76.7 75.9 70.7 69.2 53.3 3i.6° #5449
Heat Reject. 4.6 5.2 6.8 9.2 12.4 12.5 13.5 13.1 11.6 11.0 6.5 2.8 112.2
Refrigeration - - - - - - - - - - - - -
Space Heat - - - = = = = = - - _ _ _
HP Supp. > = > - = - = - = = = = =
Hot Water = = = = = = = = = = = = =
Vent. Fans 24.7 22.3 24.7 23.9 24.7 23.9 24.7 24.7 23.9 24.7 23.9 247 291.2
Pumps & Aux. 47.8 43.4 48.1 46.5 48.1 46.5 48.1 48.1 46.5 48.1 46.5 48.1 565.9
Ext. Usage = = = = = = = = = = = = =
Misc. Equip. 28.5 25.8 28.5 27.6 28.5 27.6 28.5 28.5 27.6 28.5 27.6 28.5 335.8
Task Lights - - - - - - - - - - - - -
Area Lights 84.3 76.1 84.3 81.5 84.3 81.5 84.3 84.3 81.5 84.3 81.5 84.3 9921
Total 237.8 219.8 248.5 251.3 272.1 265.3 275.8 2746  261.8 265.8 2394  243.0 3,055.1

fotiol

OUTRRAAF TR o ST B 1Al e AR i cQUEST L

-3

FERHEL AR o OV R 5 R R I L

A1757.9+112.2+565.9=1436(x000 kWh) «--erereremeeemeeeee (4 4-1)
IR F;«: %ﬁr'—fﬁl © 1471150 kWh (3%*’ v #3-4-13 > 1 3-1)

1436000 kWh / 1471150 KWh=0,976 -+-ereeeereereseseseeeens = 4-2)

.L 4

T i 0.976 -

63



4-2 TR,
PSSR B 23,57 0 tan23.57=0.435 (I TR LRl 60 R
Fro6 x tan23.5°=2.61" - ¥ = P FFT Sk 2 2R - IR P

R 3 T e R S SRR B 6 x tand] =6.43 -+ WY
2 1] eQUEST BUESEIFST 0. S PN~ TR~ 15PN~ 2 R g f,fg;{&ywpg

AEERR > 1 OIS iR T o (TR 4-2-1)

il m—

SIS %

SIS %

W 4-2-1 YRR f,gl[ﬁr
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(1) SRS 16t

~ Exterior Window Shades and Blinds

Dist. from  Shade Depths (ft):
Exterior Window Shades —————  win () South  Noh  West Eact

Overhangs: |mv| 000 [ 00| 00| 00| 100

. |Alwindws v] [ 000 | 10| o0 1o 10

3 (/%) - eQUEST Quick Energy Simulation Tool
Fle Edit View Mode Tools Help

josdsze/aetssklsamerian]

™ Return to Building
| Description Mode

2 ‘ Electric Consumption (kWh) |
(x000)

L

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Baseline Design
ECRBAREER)
-.[§ Baseline Design
J 6 EROANLAE
-.[3 Baseline Design

[ Area Lighting B rumps&aux. B Space Heating
M Task Lighting O ventiationFans [ Refrigeration
B misc. Equipment O water Heating B Heat Rejection
O exteriorusage M Htpumpsupp. M Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug  Sep oct Nov  Dec Tofal
Space Cool 46.6 45.8 54.7 61.0 724 716 75.1 743 68.7 67.6 52.1 504 7404
Heat Reject. 44 5.0 6.6 9.1 12.3 12.3 134 129 114 108 6.3 5.6 1100
Refrigeration - - - - - - - - - - - - -
Space Heat
HP Supp.
Hot Water = = = = = : = = = = = = =
Vent. Fans 23.0 20.8 23.0 222 23.0 22.2 230 23.0 22.2 23.0 22.2 23.0 2706
Pumps & Aux. 47.1 42.8 474 45.9 47.4 45.9 474 474 459 47.4 459 474 5581
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 285 25.8 28.5 276 285 27.6 28.5 285 276 285 276 285 3358
Task Lights - - - - - - - - - - - - -
Reports Projects /Runs Area Lights 843 76.1 843 815 84.3 815 84.3 843 81.5 84.3 815 843 9921
e Total 2338 2162 2445 2473 2679 2612 2717 2704 2574 261.6 2357 239.2 3,007.0 v
Resdy e

;{%ﬁ?q‘f_-% =740.4+110.0+558.1=1408.5(x000 kWh)
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~ Exterior Window Shades and Blinds

uick Energy Simulation Tool

Dist. from  Shade Depths (ft):
Exterior Window Shades Win (ft) South North Wast East
Overhangs: ([IKUGELIEREN * I 0.00 | 2.00 | 2.00 I 2.00 I 2.00
ns:  [Alwindows  ¢] | 000 | 200 200 200 200

Fle Edit View Mode Tools Help

[neaiz=r8ot|ssnlramss Gl

‘ Electric Consumption (kWh) |

il

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(x000)
Return to Building

Description Mode 300

PE|

BECE

-.[3 Baseline Design
EEHAMAKEER)
[ Baseline Design
ERCAMARE

-.[§ Baseline Design

Al

]
=1
=

,_‘
=
=

0

O Area Lighting [ | Pumps & Aux.
B Task Lighting O ventilation Fans
B wisc. Equipment O water Heating
O exteriorusage M Ht Pump Supp.
Electric Consumption (kwh x000)
Jan Feb Mar Apr May Jun Jul
Space Cool 456 44.9 53.8 60.1 71.5 70.5 74.1
Heat Reject. 4.2 4.8 6.5 8.9 12.2 12.2 13.3
Refrigeration - - - - - - -
Space Heat -
HP Supp. -
Hot Water = = = = = : =
Vent. Fans 22.2 201 22.2 215 222 21.5 22.2
Pumps & Aux. 46.6 42.5 47.0 455 47.0 45.5 47.0
Ext. Usage - - - - - - -
Misc. Equip. 285 25.8 28.5 276 285 27.6 28.5
Task Lights - - - - - - -
Repors ] Projects/ Runs Area Lights 8.3 761 843 8L5 843 815 843
e Total 2316 2142 2423 2452 2657 2589 2694

Ready\

#”’F-::T‘—E_-E =728.8+108.5+553.2=1390.5(x000 kWh)

66

[ |

22.2
47.0

28.5

84.3
268.2

215
45.5

276

81.5
255.0

Space Heating
Refrigeration

Heat Rejection
Space Cooling

66.5
10.6

22.2
47.0

28.5

84.3
259.2

& Ea|RAIED

Nov  Dec
513 49.6
6.1 34
215 222
45.5 47.0
276 285
815 84.3

233.6

237.0 2,980.2

2617
553.2

335.8

992.1

o



(3) HPBPIE 3ft

~ Exterior Window Shades and Blinds

Dist. from  Shade Depths (ft):

(%) - eQUEST Quick Energy Simulation Tool

Exterior Window Shades Win (ft) South  North  West East
overhengs: [NTEFATEM | | o000 | 300 300 300 300
Fs:  [Miwindws v| | 000 | 300 300 300[ 300

file Edit View Mode Tools Help

joeEls2e/8/@tssKymmar|@T

Al

| Electric Consumption (kWh) |

(x000)
Return to Building

Description Mode: 300

alx

11

Baseline Design
ECABAXERER)
Baseline Design

| SECAMLAE
[ Baseline Design

ra
=

0

=1

i

0

] Area Lighting
B Task Lighting
B misc. Equipment
[ Exterior Usage

Electric Consumption (kWh x000)

Jan Feb Mar Apr
Space Cool 44.7 44.1 52.9 5953
Heat Reject. 4.1 4.7 6.3 8.8
Refrigeration - - - -
Space Heat
HP Supp.
Hot Water - - - -
Vent. Fans 214 193 214 207
Pumps & Aux. 46.2 421 467 45.2
Ext. Usage - - - -
Misc. Equip. 85 258 285 276
Task Lights - - - -
= Area Lights 84.3 761 843 81.5
Total 2292 2122 2400 2432

Ready

1an Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B rumps & Aux.
O ventiation Fans
] Water Heating
W Ht Pump Supp.
Jul
73.1
13.2

Jun
69.6
121

May
70.6
12.1

214
46.7

207
452

214
46.7
285 276 285
84.3
267.2

815
256.7

84.3
263.5

i?a”?q‘f_-i =718.2+107.0+548.9=1374.1(x000 kWh)

67

B space Heating
L] Refrigeration
I Heat Rejection
W Sspace Cooling
Aug  Sep Oct
725 667 656
128 111 105
204 207 214
467 452 467
285 276 285
843 815 843
2661 2529 2570

§ex|/AN HE

I

Nov  Dec  Total
504 487 7182
6.0 3.3 107.0
207 214 29521
452 466 5489
276 285 3358
815 843 19921
2315 2347 29542 v



~ Exterior Window Shades and Blinds

Dist. from  Shade Depths (ft):

Exterior Window Shades Win (ft) South  Nerth West East
Overhangs: |m | | 000 | 400 <400| 400 400
Fins:  [Alwindows v| | 000 | 400| 400| 400 400

) - eQUEST quck Energy Simulation Tool

File Edit View Mode Tools Help

|neBieR80tasnramss Aa|

‘ Electric Consumption (kWh) |

(x000)
Return to Building

Description Mode 30

i

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

al

=& EECE
[ Baseline Design

- & SECRRAKERE)
[ Baseline Design

£ 2 EECAMAAE
[ Baseline Design

alx

O Area Lighting | Pumps & Aux.
B Task Lighting [ ventilation Fans
B wisc. Equipment E water Heating
O Exterior Usage W Pump Supp.
Electric Consumption (kwh x000)
Jan Feb Mar Apr  May Iun Jul
Space Cool 4.0 435 524 588 700 689 725
Heat Reject, 4.0 4.6 6.3 87 120 120 132
Refrigeration - - - - - - -
Space Heat - - - - - - -
HP Supp. - - - - - - -
Hot Water = = = = = = =
Vent. Fans 211 19.1 21 25 211 20.5 211
Pumps & Aux. 45.9 419 464 449 464 449 46.4
Ext. Usage s s = = s s =
Misc. Equip. 285 258 85 276 285 276 285
Task Lights - - - - - - -
Repotts ] Projects/ Rurs Area Lights 843 761 843 BL5 843 Bl5 843
e Total 227.8 2110 2390 2421 2623 2555 266.0

Ready

i?aﬁ?q‘—g% =T711.2+106.0+545.8=1363(x000 kWh)

68

.

20.5
44.9

211
46.4

285 276

815
2518

84.3
264.9

Space Heating
Refrigeration

Heat Rejection
Space Cooling

211
46.4

28.5

843
255.8

&lep| RS BE

I

Nov  Dec  Total
499 480 7112
3.9 52 1060
20.5 211 2489
44.9 463 5458
276 285 3358
815 843 9921
230.3 2334 2,930.9 -



(5) HPBPIE Sft

~ Exterior Window Shades and Blinds

Dist. from  Shade Depths (ft):
Exterior Window Shades Win (ft) South North West East
Overhangs: [(IEFECAM | | 000 | 500 500 500 500
Fins:  [Alwindows »| | 000 | s00| s00f s00f 500

0] BEC 2QUEST Quick Energy Simulation Taol
File Ecit View Mode Took Help

|psd =R 80t sskenmer BT
1l ‘EIectricConsumption (kWh)|

(x000)

Return to Building

Description Mode 0

Y

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

al

IECH

[ Baseline Design
6 SECENAKEER

[ Baseline Design
&8 SRCANAKE

[[g Baseline Design

Reports ] Projects / Runs

Ready

Electric Consumption (kwh x000)

Space Cool
Heat Reject.
Refrigeration
Space Heat
HP Supp.
Hot Water
Vent. Fans

Pumps & Aux.

Ext. Usage
Misc. Equip.
Task Lights
Area Lights
Total

Jan

43.4
3.8

210
45.8

28.5

843
226.9

[ Area Lighting W Pumps & Aux.
W Task Lighting [ ventation Fans
B wisc. Equipment [0 Water Heating
[ Exterior Usage Wt Pump Supp.
Feb  Mar  Apr  May Jun Jul
432 522 386 697 687 723
4.5 6.2 87 120 120 132
190 210 203 210 203 210
419 463 449 463 449 463
258 285 276 285 276 285
761 843 815 843 8L5 843
2104 2386 2417 2618 2350 2656

ifaﬁ’F-j&,‘—E_-E =707.8+105.5+545.0=1358.3(x000 kWh)

69

|
a
2
[ ]

Aug

716
127

210
46.3

28.5

843
264.4

Space Heating
Refrigeration

Heat Rejection
Space Cooling

Sep Ot
660 649
1.0 104

210
46.3

203
44.9
276 285

84.3
255.4

81.5
2513

=
L}
glep|R A BE

I

Nov  Dec  Total
496 476 7078
5.8 51 1055
203 210 2473
448 462 5450
27.6 285 3358
815 843 9921
2298 2327 29336 A



(6) B oft

- Exterior Window Shades and Blinds
Dist. from  Shade Depths (ft):
Exterior Window Shades —————  win(ft)  South  MNorth  West  East

Overhangs: [[AIRVIGIERSS * 0.00 6.00 6.00 6.00 6.00

s [Miwindws | [ 000 | 600 600 600| 600

& 1) - eQUEST Quick Energy Simulation Tool
File Edit View Mode Tools Help

L2 B CEICAEE TAES T T
N

5
‘ Electric Consumption (kWh) |

(x000) g
E_ B Retur to Building g ‘ LIERED ‘ AL ‘ HE
L Description Mode
alx B

i SECE
[ Baseline Design

o & SECRNAAEEE)
[[g Baseline Design

& 8 SECANAKE
[ Baseline Design

I

i

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

[ Area Lighting M rumps&Aux. M Space Heating
B Task Lighting [ ventiationFans ] Refrigeration
B wMisc equpment [ WaterHeating B Heat Rejection
[ Exteriorusage MM HtPumpsupp. I Space Cooling

Electric Consumption (kWh x000)
Jan Feb Mar Apr May  Jun Jul Aug  Sep Oct Nov  Dec  Total

Space Cool 43.0 43.0 520 584 89.5 684 720 713 657 647 494 472 7047
Heat Reject. 3.8 4.5 6.2 8.7 119 12.0 131 126 110 104 5.8 51 1050
Refrigeration - - - - - - - - - - - - -
Space Heat
HP Supp.
Hot Water = = = = = = = = = = = = =
Vent. Fans 20.8 18.8 208 202 208 20.2 208 208 202 208 202 208 2453
Pumps & Aux, 45.7 41.8 463 448 463 44.8 463 463 448 463 448 461 3440
Ext. Usage z : = = : = = S 5 5 = = s
Misc. Equip. 28.5 258 285 276 285 27.6 285 285 276 285 276 285 3358
Task Lights - - - - - - - - - - - - -
= Area Lights 843 761 843 815 843 815 843 843 815 843 815 843 9921
Total 2262 2009 2381 2412 2613 2545 2650 2639 2308 2549 2293 2320 2,927.0 3
Rey -

#”F%ﬁ% =704.7+105.0+544.0=1353.7(x000 kWh)

70



() SRS 76

- Exterior Window Shades and Blinds
Dist. from  Shade Depths (ft):
Exterior Window Shades ———  win(f)  South  Noth  West Eact
Dmeﬁ:Mmmﬂﬂ!Ivl 000 [ 700| 700 00| 7.00
Ao [Alwindows  ¢| | 000 | 700 700 7.00( 7.0

%) - éQUEST Quick Energy Simulation Taol
File Ecit View Mode Took Help

jneeieR8etssxramsrdn

RE ‘ Electric Consumption (kWh) |
_ (x000)

Retum to Building i =l ‘ @R A ‘ HE

L Description Mode
alA

ECH
[ Baseline Design
o8 SECERAREER)

[5 Baseline Design
& SECEEALE
[ Baseline Design

|

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

I

[ Area Lighting W rumpsaAux. [ Space Heating
W Task Lighting [ vVentiationFans ] Refrigeration
B wisc. Equipment O Water Heating | Heat Rejection
O Exterior Usage [ | Ht Pump Supp. [ | Space Cooling

Electric Consumption (kwh x000)
Jan Feb Mar Apr  May Iun Jul Aug Sep Oct Nov Dec Total

Space Cool 42.8 428 5319 583 69.3 68.2 718 712 656 645 493 470 7026
Heat Reject. 3.8 44 6.2 8.6 11.9 12.0 131 126 110 103 5.8 50 1047
Refrigeration - - - - - - - - - - - - -
Space Heat
HP Supp.
Hot Water - - - - - - - - - - - - -
Vent. Fans 207 187 207 201 207 201 207 207 201 207 201 207 2440
Pumps & Aux. 456 417 462 447 462 447 462 462 447 462 44T 460 5434
Ext. Usage = = = = = = = = > 2 = = =
Misc. Equip. 28.5 25.8 285 276 285 27.6 285 285 276 285 276 285 3358
Task Lights - - - - - - - - - - - - -
—~ Area Lights 843 761 843 BL5 843 815 843 843 815 843 815 843 9921
Total 2257 2096 2378 240.8 2609 2541 2647 2635 2504 2546 229.0 2316 29227 v
Redy -

;{%ﬁ?q‘f_-% =702.6+104.7+543.4=1350.7(x000 kWh)

71



(8) B 8ft

— Exterior Window Shades and Blinds

o] SECEBAALEE) - eQUEST Quick Energy Simulation Tool
Fle Edit View Mode Tools Help

Dist. from  Shade Depths (ft):
Exterior Window Shades Win (ft) South North West East
Overhangs: |m - | oo | 800 o0 00| 800
Fins: Al windows =] | 000 | 800 | 600 800 [ 8.00
1: Starphire 6mm  (5501: U=1.03 SHGC=0.9 VT=... |¥ Has Overhang [v¥ Has Fins
2: Starphire 6mm  (5501: U=1.03 SHGC=0.9 VT=... |¥ HasOverhang ¥ Has Fins

s

e T L LR T

Al

\ Electric Consumption (kWh) |

il

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(x000)
Return to Building
Description Mode

300

§ EECE

{3 Baseline Design
EECEROARER)
.. Baseline Design
) SRCEMLRE
[ Baseline Design

ra
=1
=

,_‘
=
=

0

[] Area Lighting B Pumps & Aux. B space Heating
B Task Lighting O ventiation Fans [ Refrigeration
B Misc. Equipment [ Water Heating B Heat Rejection
[0 exteriorusage M@ nHteumpsupp. M Space Cooling
Electric Consumption (kwh x000)
Jan Feb Mar Apr May Jun Jul Aug Sep oat Nov Dec
Space Cool 426 427 518 582 691 681 717 TLO 654 644 492 469
Heat Reject, 3.8 4.4 6.1 8.6 11.9 119 13.1 12.6 10.9 10.3 5.8 3.0
Refrigeration - - - - - - - - - - - -
Space Heat - - - - -
HP Supp. - - - - -
Hot Water - - - - - - - - - - - -
Vent. Fans 206 186 206 200 206 200 206 206 200 206 200 206
Pumps &Aux. 455 417 462 447 462 447 462 462 447 462 447 460
Ext. Usage - - - - - - - - - - - -
Misc. Equip. 28.5 25.8 28.5 27.6 28.5 27.6 28.5 28.5 27.6 28.5 27.6 28.5
Task Lights - - - - - - - - - - - -
Reports Prajects /Rurs Area Lights 843 76.1 84.3 815 84.3 815 84.3 843 81.5 84.3 815 84.3
—— Total 2253 2094 2376 2406 260.6 2538 2644 2632 250.2 25343 2288

Ready

%‘ﬁ%ﬁ% =701.1+104.5+542.9=1348.5(x000 kWh)

72

Slepn|2ABEO

2313 2,919.4

Total
701.1
104.5

242.9
542.9

3358
992.1

rrr



FRAT] ERE > PR RIS 4ft I R BEEEENR DEI (PR 4-2-1)
[ HOEERAY PO 7 41t - | AR R R 15cm - HFEFLEFRAS Bl %)
105em + = RS sy |12 (O > BT et (5 e D et e o Y= 9
" RL LS 5 i -

% 4-2-1 & N IS AR s

77 B X000KW

kWh
1440
1420
1400
1380
1360
1340
1320
1300

—~— B EIX000KW

0.5ft 1.0ft 1.5ft 2.0ft 2.5ft 3.0ft 3.5ft 4.0ft 4.5ft 5.0ft 5.5ft 6.0ft 6.5t 7.0ft

FURFEIR DAL - 1363000 kWh (4 4-3)
ok M TR ¢ 1436000 KWh [
F(1436000—1363000) /1436000, x100%=75.08% (=1 4-4)

T HHIE 5.08%

73



4-3 HRIME
B BERPrPLS o BT0 210 B TS > TS S ,‘Ff[fn E

L9 SENFI e AR ATOET BRI SIS DA o 1)) eQUEST AL
B 6 H a2

(N eQUEST Schematic Design Wizard il .

— Building Envelope Constructions

Roof Surfaces Above Grade Walls

Construction: 7 |8 in. HW Concrete LI

Ext Finish / Color: IConcrete (no ext finiej IGrEl‘yr dark j IConcrete (no ext fini:j IGrElyr dark j

Exterior Insulation: |2 in. polystyrens (R-8) ﬂ |2 in. polystyrene (R-8) J

Add'l Insulation: Inn Ltwt Conc Cap j I no integral insul - J

Interior Insulation: I- na furred insul - v|

Ground Floor

Exposure: IDver Parking Garage j Cap & Finish: I no concrete cg - I no surface ﬁnJ

Construction: IS in. Concrete j

Ext/Cav Insul.: I no batt or board insulation - j

Interior Insul.: I- no board insulation - j

Below Grade Walls

Construction: IS in. Concrete j Insulation: I- no wall insulation - j

Infiltration (Shell Tightness): Perim: 0.350 CFM/ft2 (ext wall area) | Core: 0.350 CFM/ft2 (floor area)

Wizard Screenl 4 of 41 vl t_)) bep [ E;?:égﬁs S%i:;n EY Finish g

i,EI%P’F':fr‘E PR 756.14112.34561.5=1429.9(x000kWh)
SRR T 1436000 kWD (R ¢
T(1436000—1429900) /1436000 ; x100%=0.42% (74 4-5)

*H gﬁf CFFRIET 0,420 » = = [ 2 clsr_F Fpl o

74



4-4 I'} ENVLOAD EiFrHE B A Bl
RUPIEE RS SO B RIGRIUR I = HAE cQUEST HURL 4ft
PORPRASHSE, o it SHIVATE o PR IR D o NP R R
2 B ot
SR TS AL RIS RV £ FTTRERE) EXCEL e [=ENVLOAD
RS ET (Y3 4-4-1) > 2 fﬁa&;g,fs 242USRT A[Ifi* -

< 4-4-1I'] Excel F ET ENVLOAD 5 £

P
NEOF ZOD | A =D FEIf QD) il
20 50 33 7

- - ST |9 I R
TN ) | ) AR 7 )

() (1t
462 1155 1000 4600
ffirf ET
X i P 1=

FEOVD | D | B | 20D | | BRI | B0 | By | B | JeO | i | B8

45 | 25 4 45 1 25 3 45 | 25 8 45 | 25 8

1.5 | 15 72 1.5 | 15 54 15 | 15 | 144 | 15 | 1.5 | 180

NFPIRGRE A () | PR A (D) | R R A () | IR e ()

207 155.25 414 495
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S A

Yui*A | EEES 15em B W001 Ry = RO01

e U | A | UitA

Ui=3.78 Ui=1.19

VLEE 20em B WO002 | Y@TRIELEES RO06
fog | 345 | 25500 | 87975

Ui=3.49 Ui=1.02

ﬁ}% W003 (T e TL ROO8
Uk | 345 | 30675 | 105829

Ui=2.14 Ui=0.99

4 FEEAS 15em B W005 | flIZ=AES RO09

Mk | 345 | 74100 | 255645 |71

Ui=3.3 Ui=1.10

G 20cm B W006 B8Py RO1S
TS | 345 | 66000 | 2277.00

Ui=1.98 Ui=1.10
B BRSO | P T ROW
5CH | 102 | 100000 | 102000

Ui=2.4 Ui=1.39

HH A T
e Ui | A | UA | Sui*A | Ki | pi| A | KigiA | SKi*7i*A
AT 616 207.00( 1275.12 042 0.83| 20700 7216
P | 6.6 15525 95634 042 083 15525  54.12
7830.90 471.84

| 616 414.00[ 255024 036 0.83 41400/ 123.70
171 | 6,16 495.00] 3049.20 054 0.83 49500 221.86
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FIFFE MK Hk  9t7#54H L*DH AU HfPE G
> Mk*Hk = ( (?ié?[f] Ki 7 1A+0.035 E‘ﬁ%’i UiA)/Afp ) *IHk
b ?JE[’IJ KiniA 0.035 E‘ﬁﬁﬁ UiA Afp [Hk Mk*Hk | 2 Mk*IHk
F,prl'[ 72.16 44.63] 4600 446600 11339
[T 54.12 37.04| 4600 585100 11595
FHE:I 123.70 89.48| 4600 512000 23728 74699
I 221.86 79.70| 4600 283300 18572
%*"TE? 35701 4600 1219600 9465
L*DH = (1.01 1+(?§E[f] », ui*AﬁE'ﬁ}J%f 2 ui*A)/Afp ) *DH
E%Mj 2 Uul*A :E'ﬁ}?ff Y ui*A Afp L DH L*DH
7830.90 7791.49 4600 441 15500 68311
G = Gi*Ac/t G2 BEE Gi=13.5) (T =2 IR Tu=Gi/L)
(‘(ﬁ R Ac/t=a0+al*Tu+a2*Tu* )
Gi L Tu a0 al a2 Aclt G
13.5 441 3.0632 1744 151 | 6.5 2145.55 28964.94
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ENVLOAD = 115l fJf =5 25)

ENVLOAD = (-20370+2.512*%G-0.326*L*DH+1.079* X Mk*Ihk)/1000

= E‘&}?ﬁﬁ * AC = AF/Acsc

’ 111
(KWh/mi-fl-A*yr)
ACsc = (62.807-0.11*ENVLOAD-31.267* v )y*a m/USRT (AHU.a=1 F/C.a=0.96)
ENVLOAD IR AF 9t rﬁJEF&: TR Afp 7=Afp/AF | a | ACsc
111 7000 4600 0.657 096 29
USRT 242 USRT

FINT %ﬁ?ﬂ?“ [P RbEsS sl o2 AR (YA 4-4-2) 0 1)

YT6RT » Jff<<hat : 180KW > 55k £ 0. 6SKW/RT V%] - FIFTEsnd 42 45 1)

eQUEST ﬁ%ﬁﬁﬂwﬁ < el f&&;FL,iEI 5V FEEE o (U 4-4-1 2[4 4-4-2)

78




-immzm%@ﬁ%ﬁ%-

# 51 | RTHD | RTHD | RTHD | RTHD | RTHO | RTHOD || RTHD || ATHD | ATED | RTHD | RTHD | RTHD | RTHD | RTHD | ATHD | ATHD
E E B1B181 |E1C1D1 828282 | 82C202 | C1DGES | C1DSE4)| C1EIF1 |[C2D4ES | C203E3 | C2F2F3 [MDMET (D1FIF2 |MMG2G2 | D2D2E2 | DEFIFS (D2GIG3
== (Ton) 124 | 100 [ 190 | 205 | 261 | 284 || 278 || 205 | 202 | 322 [ 380 | 377 | =meo | 2c0 [ 4w | 420
EADIEE (xw) 128 128 | 138 | 135 192 188 || 120 (| 216 | 210 | 204 | 2685 | 253 | 247 | 282 | 271 288
kw /S Ten 060 | 066 [oeo | oee | o072 | o071 || 065 |Jo7z | o6 | ez (074 | 067 | 063 72 | opes [ DeEz
NPLY 0.544 | 0.524 [0.521 | 0.504 | 0.556 | 0542 0.511 [j0.538 | 0.514 |D482 [0.554 |0.513 | 0.420 | 0.540 | 0.502 | D982
W 2Ponias0| 440V 60V-2Ph-60Hz
B |5l |
' [E=E0 A (Jide vave) o« SHEEIIE
e 1
|5 ES
| K= {sPM) 441 | 454 | 475 | 481 | 625 | 631 || @20 ||7o8 | 725 | vvo | e5a [ ep2 | e3q | 232 | s=0 [ 1014
i R (FT) 15.6 | 127 [ 144 | 127 | 228 | 77| 134 ||216 | 122 | 102 [ 225 [1863 | 121 | 227 | 188 [ 182
2 TR ar ar a” 8" 8" 8" a” 8" a a a" B" 8" a” a” a”
[OFES (Pass) | 2 3 3 3 3 3 3 2 2 3 3 3 3 3 4
= MES
B kK= (sPMm) 520 | 522 | 571 | 585 | 759 | 7e2 || 7es ||ass | a7t | @12 [1o42 (1072 | 1102 | 1128 | 1169 [ 1108
] l!_ﬂr {FT) 124 | 182 [ 132 | w0 | 232 | wv7 || o2 ||219 | 1300 | 127 [222 [1ea | 111 | 223 | 200 [ 12
# |BERT a” a” a” g” 8" 5" a” 8" - a" a" 8" 8" a” a” a”
R (Pass) | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
w |5 R-134a
126 | 222 | 1as | 222 | 191 | 2o2 || 238 ||222 | 222 | 284 [ 218 [ 284 | 318 | 216 | 284 [ 31s
3160 | 35624 | 2160 | 2624 | 3180 | 3120|| 3652 ||3189 | 3180 | 2660 | 3120 [ 3880 | 3750 | 3189 | 3669 | 2750
1634 | 1634 [ re34 | 1eze | w7 w7 a7s [Jamaw | amar [ emas w7 [amee [ awwe [ amr [ amie [ 1
1849 | 1849 [ 1840 | 1840 | 1927 | 1027 || 1027 ||1037 | 1037 | 1o36 | 1237 1928 | 2032 | 1027 | 1038 | 2033
4476 | 4787 | 4545 | 4832 | 6077 | s202|| 7175 ||6202 | 6824 | 7oes |Bo7o | 7955 | 0555 | 7oez | szes | omte
o1 B R EE ek A TR 55°F « skAHOEE 45°F + &5UE B 0.0001 hrsq.ft.deg. FiBtu + FEEIGEITREE 100°F « SSEIAH R
BF 90°F + SIEERY 0.00025 hr.sq.fi.deg. w { f ARI STANDARD S50EQD-02 L E)
2, B E SRRl T fFRDR 150psi W5 - FHES 300psi TIEED - MISENIEN 25mm~20mm -
3 HESSTETESTHTME - RELSIN—SEEE - B CHEEEETE W - ST E -
4. FTRE ARREE L A T E) SR SIS R R A
h eQUEST Schematic Design Wizard

Cooling Primary Equipment

Chilled Water System

Head: i 2

Pump Configuration: |Emh System and Chiller Furmps

CHW Loop:

Design DT: | 9.0 @

=l
B
Flowr: 'ﬁ apm

Mumber of System Pumps: 1

CHW Loop Flow: |C3n;tant

Head: 150.0 ft Motor Efficiency: |[Standard >

Loop Pump:

Estimated CHW Load: 87,120 fti?Served x Size Factor: 1.20 ¢ 379 ft2fton = 276.2 tons.
Total Chiller Capacity by Type: Type 1: 276.2 tons Type 2: (none) = 276.2 tons.
Describe Up To 2 Chillers
Chiller 1 Chiller 2

Chiller Type(=): |Ele:t|'i: Centrifugal Open |- =zelect another -

Condenser Type(s): |'u".'ater—Cched

Compressor(s): |C::|nstant Speed j
Chiller Counts & Sizes: l_l. |SDE:ifp’ j | 276.2 ton
Chiller Efficiency: ’m kw/ton «
Pump Head / Flow: [ 95.0 ft | 512 gpm
Pump Motor Efficiency: ’m
Wizard Screen Im w Help ES"E:;DEﬁS S%::atn Finish E:.;—
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Electric Consumption (kWh)

s

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(x000)
250

20

=]

15

=]

10

=]

5

=]

] Area Lighting B Pumps & Aux.
B Task Lighting O

B Misc. Equipment  [E Water Heating
O Exterior Usage Bt Pump Supp.

Heat Rejecti

Electric Consumption (kWh x000)

B space Heating
Ventilation Fans ] Refrigeration

[ |

|

on

Space Cooling

Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Space Coaol 29.4 29.1 35.8 41.4 50.6 50.1 52.9 52.2 47.6 458.3
Heat Reject. 3.5 3.9 3.2 7.2 9.6 9.5 10.3 10.1 8.9 8.5
Refrigeration - - - - - - - - - -
Space Heat - - - - - - - - - -
HF Supp. - - - - - - - - - -
Hot Water - - - - - - - - - -
Vent. Fans 211 19.1 211 20.5 211 20.5 211 211 20.5 21.1
Pumps & Aux. 43.1 39.1 43.3 41.9 43.3 41.9 43.3 43.3 41.9 43.3
Ext. Usage - - - - - - - - - -
Misc. Equip. 28.5 25.8 28.5 27.6 28.5 27.6 28.5 28.5 27.6 28.5
Task Lights - - - - - - - - - -
Area Lights 84.3 76.1 84.3 21.5 84.3 21.5 84.3 84.3 21.5 84.3
Total 209.9 193.1 218.3 220.1 237.4 231.1 240.4 239.5 228.0 232.0

i 4-4-2 T8 HRC T D F RRIER

L S uﬁ[gﬂg&% BRE TR
501.3+86.3+509.7=1097.3(x000kWh)
FIZ U< TRl © 1436000KWH (= -
T(1436000—1097300) /1436000, x100%=23.58%

HaTR=IRIE 23, 58%
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Nov Dec Total
33.8 32.3 501.3
5.0 4.4 86.3
20.5 21.1 248.9
41.9 43.3 509.7
27.6 28.5 335.8
813 84.3 0992.1
210.4 2139 2,674.1

(4 4-5)



4-5 [STUFFRRUHIR

P f&‘*gﬁ'* f$4% 276RT » ﬁﬁ DU ARE AR RS 3
FERC o IR 1500GPM(6.0 ot /min) I ES 786GPM(3. 3 1xi/min) » Uty - &l
O12GPM(3.8 mi/min) i’ [% &% 660GPM(2.8 mi/min) (# 4-4-4)

FIPAjAIA-AEN T86GPM - 4<ifE1 660GPM » 1 eQUEST [, 157 f

TRFHED U B o R ETRED o (DR 4-5-1 0 4-5-20 4-5-3)

h eQUEST Schematic Design u‘.ﬁza-rd‘i — __- [ 2 [

— Cooling Primary Equipment

Chilled Water System
CHW Loop: Head: I ft Design DT: 9.0

Pump Configuration: IBoth System and Chiller Pumps j MNumber of System Pumps: 1

CHW Loop Flow: IConstant j

Loop Pump: Head: I 150.0 ft Flow:l 1,500 gpm Mator El‘fiu:iencv:lstandard vl

Estimated CHW Load: 87,120 ft?Served x Size Factor: | 1.20 I 379 ft2fton = 276.2 tons.
Total Chiller Capacity by Type: Type 1: 276.2 tons Type 2: (none) = 276.2 tons.

Describe Up To 2 Chillers

Chiller 1 Chiller 2
Chiller Type(s): IEIectric Centrifugal Open j I select another - j
Condenser Type(s): IWater—Cooled j
Compressor(s): IConstant Speed j
Chiller Counts & Sizes: l_l ISpecif’y j I 276.2 ton
Chiller Efficiency: I 0.650 IkW/tDn j
Pump Head / Flow: | w0fr | 560 gpm
Pump Motor Efficiency: IStandard vl
Wizard Screen Im t_‘) Help Esrgréif S%I’E:;ﬂ .é Finish %
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h eQUEST Schematic Design Wizar

Primary Equipment Heat Rejection

Water-Cooled Condenser / Cooling Tower

Cnd. Water Loop: Head: I ft Design DT: I 10.0 4
Condenser Pump: Head: I 150.0| f& Fluw:l 786 gpm

Condenser Configuration: IDpen Tower ;I

Temperature Control: IFixed vI Setpoint: I 85.0

Capacity Control: IDnE Speed Fan ;I

Fan Efficiency and Type: IStandarl:I ;I ICentrifugal ;I

Wizard Screen|32 of 41 VI 9) Help 61 Esrgrelg;:s S%re:;n .+ Einish g

[ 4-5-2 SAMG IR SRR
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Electric Consumption (kWh)

-

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(x000)
250

20

=1

15

=]

10

=1

5

=]

Pumps & Aux. B Space Heating
Ventilation Fans [] Refrigeration

Water Heating [ Heat Rejection
Ht Pump Supp. B Space Cooling

[] Area Lighting
B Task Lighting
B Misc. Equipment
0 Exterior Usage

BOEE

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Space Cool 29.2 29.0 33.6 41.3 50.4 50.0 52.8 o2:1 47.5 45.1 33.7 32.1 499.7
Heat Reject. 3.3 3.8 3.1 7.0 9.5 9.3 10.1 9.9 8.7 8.3 4.8 4.3 84.2
Refrigeration - - - - - - - - - - - - -
Space Heat - - - - - - - - - - - - -
HP Supp. - - - - - - - - - - - - -
Hot Water = = = = = = = = = = = = =
Vent. Fans 211 19.1 211 20.5 211 20.5 211 21.1 20.5 211 20.5 21.1 248.9
Pumps & Aux. 36.4 33.0 36.6 35.4 36.6 35.4 36.6 36.6 35.4 36.6 35.4 36.6 430.5
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 28.5 25.8 28.5 27.6 28.5 27.6 28.5 28.5 27.6 28.5 27.6 28.5 335.8
Task Lights - - - - - - - - - - - - -
Area Lights 84.3 76.1 84.3 81.5 84.3 81.5 84.3 84.3 81.5 84.3 81.5 84.3 992.1
Total 202.9 186.8 211.3 213.3 230.4 224.3 233.4 23235 221.2 225.0 203.6 206.9 2,591.3

[l 4-5-3 Elér%vﬁ?ﬂuﬁ:j MEEER o S

T [Pl o (52 B R TR BN ARV PRI 499.7
+84.2+430.5=1014. 4(x000kWh == Fuf i FE-E! 1436000 kWh (E£=4 2 T ( 1436000
—1014400) /14360005 x100%=29.36% (4 4-6)

H AR 29, 36%
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T ENERR

5-1
(1) ~ 28FET] eQUEST f5uf 4 gisvpn = & #“”F%T*E} 1436000 kWh » = gr i = &
PTG 1471150 KNh P4 U105 35150KWh H 65t ik 07,61 (<
FJ QUEST (‘RS » S0, 4 A AR (b W e e o

e (U S-1-1 5 5-1-2)

-+ ?5’F$'W%h
kWh
- eQuestﬁi%%—‘?#kwh
200000

150000

100000

50000

Jm Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B 5-1-1 YEFERYES & 5 F R REI R
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Total

kWh
1800000

1600000

1400000

1200000

1000000

800000

600000

400000

200000

o)
AR SR Fikwh eQuesthsiFEF Frkwh

il 5-1-2 WEFEHIES ¥ ekl Lk

2) ~ B z;iﬁfgj;géj’ézﬁ OB [ RIET R [ UREREE A 2 F/C
T RRIEIRET » 1 DO SRR SR 2 SRR (R - T 9 i
PIERIB AR - DRI el VETRRE Y > 2RI e bR -
TR B HE TR N IS E AR - 2 R SR HE R A AT
PRENE D > GBI IR e PP R T e A -

)2 [E > IR B2 R B PRI HRAE
PP - = e B (Al I B - TRBGE AR RIPSSR (O
AW SR [ [ YRS o[BI ST R -

RIS B R~ ESIAR 4 AR AR
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511 T A ER IS

SRS 0.5ft 1ft 1.5ft 2ft 2.5ft

#T5El KW 1421300 1408500 1398000 1390500 1382700
3ft 4ft 5ft 6ft 7t 8ft
1374100 1363000 1358300 1353700 1350700 1348500

(g FOERRAS - LA s RSV BT R N PR

.

g ’;gﬁérﬂ
S POR EL 4t o HApHERRIE R

> TS E B R S 4Tt s aE- Bl

5.08% -

(Y% 5-1-2)

PHEE D

F 5-1-2 T [T RS Pre S ST B 5 R

[RIFH PR

P B i A
1ft [ (1436000-1408500) /1436000 Ix100%
=1.92%
21t [ (1436000-1390500)/14360001x100% | 3.17-1.92=1.25%
=3.17%
3ft [ (1436000-1374100)/1436000Ix100% | 4.31-3.17=1.14%

=4.31%

&7




4ft

[ (1436000-1363000) /1436000 Jx100%

5.08-4.31=0.77%

=5.73%

=5.08%

5ft [ (1436000-1358300)/1436000Ix100% | 5.41-5.08=0.33%
=5.41%

oft [ (1436000-1353700) /1436000 Ix100%

5.73-5.41=0.32%

#5-1-3 ;;’besaaér%-:, e ;lar%-:, B E L e e

El {7 Jan Feb Mar Apr May Jun
%E&%}%“f%" kWh 100298 95553| 110949 118201] 134569 132259
YE[F &%“5% kWh 93844| 90019 105113 112477 128406] 125885

Jul Aug Sep Oct Nov Dec Total
138287 1370721 128762 128257 106322 105446 1435975
132123| 130977 122152| 121907| 100651 99446 1363002
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—~ % E‘ﬁ?‘% #Hrkwh
kWh = PHIH i kwh

160000
140000
120000
100000
80000

60000

40000

20000

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

i S-1-4 BRI, A S5 0 F o Pk

(5) > SARHT IR,

RIS  H ATEES L 0,42+ R PIRRRO RIS - I
5-1-5 ¢ = 1§ eQUEST U1 > F 5-1-4 gl BERPY ~ 2o~ o v = v 0 s o
AL AEATES e D S A - A DM RS - R of
PR B 0 T # IS0 R IS AP R 9 R - P
U (S 9 SRR o LRI P E BRSPS
T 26°C » S ST GERD Al - s P B R
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F5-1-4 [gRS, B R S D P R PR

El {7 Jan Feb Mar Apr May Jun
* EI’S‘%} %"f?ﬁfz kWh | 100298 95553 110949 | 118201 134569 | 132259
Bﬁ—lf?“ I&%Fsﬁfz kWh | 102461 96262 111139 | 117539 | 132860 | 130412
Jul Aug Sep Oct Nov Dec Total
138287 | 137072 | 128762 | 128257 | 106322 | 105446 1435975
136482 | 135155 127158 127227 106802 | 106444 1429940
- oA
kWh | . B@f?‘ Eg =3 F‘juT*kWh
140000
135000 | /\/\/\\/\\
130000
125000 F
120000
115000
110000 /’/ \\§
105000
100000 | \/
95000
90000 ‘ ‘

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

515 sy, e a5 0 4 el s,
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(6) ~ [ {E= AFHE
iR i BRI SUE URT R 0l R R R QiR

al o AR TR BT R R R ML ENVLOAD FHRTUEE - N B

EVED 242usRT ISPt 2121 B OB SEUES T2 7 (20mxSOm* 7F /3. 3=2121 £ )( 3
CA IR R R T RIS TR 2 ENVLOAD 1T > B A
U FHET) = IRT A9 8.8 2 2] o S48l £ 1= 1 276RT i -kl
B o YNSRI L 0 B IRT A9 s 7.8 I AR o SPRCEEN R R0
N e

A T IR 0 R S A2 A= 276RT & o eQUEST AU &
23.58%0 % > Y1k 5-1-5 Wl 5-1-6 o 2O E BT F I REE TS > BRIy 2
BRI U2 4 > L R
#5-1-5 (ST-2 BT B 8 I rdl LRk

E {73 Jan Feb Mar Apr May Jun

%E'%f%&#“%kWh 100298 | 95553 | 110949 | 118201 | 134569 | 132259

ST i

75941 72123 84392 90497 103500 | 101508

Fﬁ?’ kWh
Jul Aug Sep Oct Nov Dec Total
138287 | 137072 | 128762 | 128257 | 106322 | 105446 1435975
106502 | 105604 | 98397 98094 80749 79969 1097275
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e kwh
KWh | = D3l = 5 i Firkwh
160000
140000
120000
100000
80000
60000
40000
20000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

[ 5-1-6 FST-2 Bisesh 053 0 EL R el gt

(7)+ ¥ DU RO AR
PR, o TR FINE D T TR R S - IR 2 A
RIRE S5+ PSRV A B AR+ o 3 -
P 276RT gl B 7 - (MBEIER RS (U1 4-4-2) » TR &1 ES
660GPM » 1]l £1 5 TROGRM - P4 |, = 5 iy B (S - op b7 f5

VI ISl B PR A QUEST #8468 » S5 5 29.36% » < 5-1-6 %
A 5-1-7 -
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# 5-1-6 S H =7 El’srT{e‘il B £ Ferbl ek

Jan Feb Mar Apr May Jun

Jul

Aug Sep Oct

El {5y Jan Feb Mar Apr May Jun
%E"’%‘}#"%ﬁkWh 100298 | 95553 110949 | 118201 | 134569 | 132259
S+ 570 4

o 68928 65790 77380 83676 96467 94697
R Pl kWh

Jul Aug Sep Oct Nov Dec Total

138287 137072 | 128762 | 128257 | 106322 | 105446 1435975

99442 08546 91588 91044 73955 72955 1014463

—o—af\a;r?:lg?ﬂﬁkwh
kWh —=— PRI 54 ISR R frkwh

160000
140000
120000
100000
80000
60000
40000
20000
0

Nov Dec

[ 5-1-7 STl RuasE 4 53 [ 9 F el D lase
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5-2 B3

(1)~ GHETHPERMUET F o (I - (SR HED 3 DU 0015l
AR (T ERET — ORI - (U S-2-1) » F ELRLBE (2 B AR -
f@"{'Ef@{Tﬁ:E [ 1859 R % o (YA 5-2-1) o iR bL [’%,Lﬁ‘ﬁ‘:%aﬁ'pj; %&,’

BIFR LR S 2 TR L

kWh
160000
140000 m‘\_\ =
120000 :
100000 Q././‘&V = \\5374 = R o
- f—
50000 —
— T ||
60000 o
o e B
20000 | ISR fovh
0

Jm Feb Mar Apr May Jun Tl Auwg  Sep  Oct  Nov Dec

% 5-0-1 HPOHHE ST AT

i s b
TR 5.08% 5.08%
TR A+ [ = B 23.58% 18.5%
T+ [ = E‘%Jr[‘ﬁ?ﬁi?m 29.36% 5.78%
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2) ~ SISO A IR [ AR AT < T B
(= W SR ST I Y BB « RS ie [0 7 BT -

(3)  BEFLIURI IS e > RSMURFH TSR T « [ H R ) solar
chimney [ » 57 9538 ORI 9F (ESBBRAS - b D OLREE A B
HEBIED o [T EOIIURD RN o TR F TR PR T R
FYTIE ™ 5 25 BB AR » 91 5BV BE S > 3P IOEEE BT 10 -

SPEEE A SBUNGT  EAR T - G 5-2-2)

\
= 5::\%
s K e
s e = Y
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\
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i 5-2-2 SR IEEEIAT



(4) ~ FH 2 TR T [ BT B iS4 R FCU 15 VAV 7
W Qway » 1 G VNV 56 SRR RS cQUEST M
%PJJQ’}@”JE"I’S So%lg’[fj VAV ﬂﬁ‘]ﬂ(i[[[qﬁ[ 5-2-3~ qﬁaﬁ[ 5-2-4) > gflj@?%%%}%fﬁ ﬁﬁa}lj‘

55.85%(UIIR 5-2-5 ~ 5 5-1) » [ FEP 2 B PRI H 7 11.9%(Y1* 5-2) =

[ £ eQUEST Schematic Design \"u"lza_ ‘ (-8 [

— HVAC System Definitions
Describe Up To 2 HVAC System Types
System 1 @ System 2
Cooling Source: IChiIIed Water Coils j IND Cooling j
Heating Source: IND Heating j IND Heating j
System Type:  [Standard VAV (na reheat) =l -
Return Air Path: IDuc:tEd j
: I l | Previous MNext [ b
Wizard Screen |19 of 41 - @) Help 6 e raah 9 Finizh g

[ 5-2-3 (535 VAV éﬂ*ﬁfﬁ:—ﬁff@
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M eQUEST Schematic Design Wizard

HVAC Zones: Temperatures and Air Flows
Systemis): 1: Sgl Zone Air Handler (cooling only)
Thermostat Setpoints
Occupied Unoccupied
Cooling Setpoints: | | 82.0 4
Heating Setpoints: [ [ 64.0 OF
Design Temperatures
Indoor Supply
Cooling Design Temp: 78.8 4 | 55.0 4
Air Flows
Minimum Design Flow: 0.50 cfm/fft2
Core Perimeter
VAN Minimum Flows: | 50.0 % | 50.0 =%
- "Bl Prewious Next N e %
Wizard Screen |20 of 41 w Help ahnt e Einish

il 5-2-4 L VAV (S S0%ETHE

Flectric Consumption (kWh)

i

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec

(x000)
250

20

o

15|

=]

101

=]

1

=]

[] Area Lighting B Pumps & Aux. I space Heating

I Task Lighting [ wentilation Fans [] refrigeration

I mMisc. Equipment [ wvater Heating [ Heat Rejection

[0 Exterior Usage I Ht Pump Supp. B space Cooling
Electric Consumption (kwh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Space Cool 28.3 28.4 34.6 40.6 50.0 49.6 52.4 51.8 47.0 a5.6 33.2 31.1  492.5
Heat Reject. 3.2 3.7 5.0 6.9 9.4 9.3 10.1 2.8 8.7 8.3 4.8 4.2 83.4
Refrigeration - - - - - - - - - - - - -
Space Heat - - - - - - - - - - - - -
HP Supp. = = = = = = = = = = = = =
Hot Water - - - - - - - - - - - - -
Vent. Fans 4.5 4.2 5.7 8.2 13.2 13.7 14.7 14.5 11.7 9.7 5.1 4.7 109.9
Pumps & Aux. 36.0 32.8 36.3 35.2 36.3 35.2 36.3 36.3 35.2 36.3 35.2 36.2 427.2
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 28.5 25.8 28.5 27.6 28.5 27.6 28.5 28.5 27.6 28.5 27.6 28.5 335.8
Task Lights - - - - - - - - - - - - -
Area Lights 84.3 76.1 84.3 81.5 84.3 81.5 84.3 84.3 81.5 84.3 81.5 84.3 992.1
Total 184.8 170.9 194.3 200.0 221.8 216.9 226.3 2252 2117 212.7 187.4 188.9 2,440.8

' 5-2-5 fSe5HE VAV fk i 2 5 R
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[(248.9-109.9)/248.9]) x100% = 55.85% ------------- (=4 5-1)

((1263.4-1112.9)/1263.4) x100% = 11.9% ------------ (4'5-2)

P UFJe A RORLEESTT VWV (U 5-2-6) » 4F eQUEST 7 FTCHIR 5-2-7) »
L1 TR AT 29 A0( U1 5-3) [ BRI TR B ol o 11 42901

7 5-4) -

h eQUEST Schematic Design Wizard

— Cooling Primary Equipment

Chilled Water System
CHW Loop: Head: I ft  Design DT: 5.0 4

Pump Configuration: IEioth System and Chiller Pumps ;I Number of System Pumps: I

CHW Loop Flow: I\.I‘ariable ;I Pump Control: VsD

Loop Pump: Head: I 150.0 ft F|DW:| 1,500 gpm Motor Efficiency: IStandard 'l

Estimated CHW Load: 87,120 ft?Served x Size Factor: | 1.20 / 379 ft2fton = 276.2 tons.
Total Chiller Capacity by Type: Type 1: 276.2 tons Type 2: (none) = 276.2 tons.

Describe Up To 2 Chillers
Chiller 1 Chiller 2

Chiller Type(s): IEIen:tric: Centrifugal Open I— zelect another -

Condenser Type(s): IWater—CooIEd

Compressor(s): IConstant Speed
Chiller Counts & Sizes: I 1 ISpecif’y j I 276.2 ton
Chiller Efficiency: I 0.650 ||-CW.-'rtDI'I j

Pump Head / Flow: | 93.0 ft | 660 gpm
Pump Eff / Control: IStandard ;I ISingIE Speed LI

Wizard Screen|31 of 41 vl [3) Help <« E;g:;f S%::n ES

[ 5-2-6 [S954% VWV Rk S HE
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Electric Consumption (kWh)

u

(x000)

250

20

o

15

o

10

o

5

o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

[] Area Lighting
[ Task Lighting
B Misc. Equipment
[ Exterior Usage

Electric Consumption (kwh x000)

Jan Feb Mar Apr
Space Cool 27.6 27.9 34.4 40.0
Heat Reject. 3.1 3.6 4.9 6.8
Refrigeration - - - -
Space Heat - - - -
HF Supp. - - - -
Hot Water - - - -
Vent. Fans 21.1 19.1 21.1 20.5
Pumps & Aux. 24.7 22.8 25.4 25.0
Ext. Usage - - - -
Misc. Equip. 28.5 25.8 28.5 27.6
Task Lights - - - -
Area Lights 84.3 76.1 84.3 81.5
Total 189.3 175.2 198.7 201.4

[ | Pumps & Aux. [ |
O ventilation Fans ]
O water Heating |
W Ht Pump Supp. [ |

May
49.1
9.3

Jun
48.7
9.2

Jul Aug
51.4 50.7
10.0 9.8
21.1 21.1
26.6 26.5
28.5 28.5
84.3 84.3

Space Heating
Refrigeration

Heat Rejection
Space Cooling

Sep
46.1
8.6

Oct

a4.8
8.2

' 5-2-7 {S95ER VWV 25 % = B o

((430.5-303.9)/430.5 ] x100%

= 29.4%

((1263.4-1119.1)/1263.4 ) x100%

K VAV VWY Eﬁ'ﬁjﬂ*’]p EEELE rﬁﬁ[[ ; %ﬁ?ﬁ%“?ﬁ—?;ﬁ%

i 43.39% (U 5-2-8 ~ = 5-5) -

11.42%

99

Nov

Dec Total
30.8 484.0
4.0 82.2
21.1 248.9
25.1 303.9
28.5 335.8
84.3 992.1

193.9 2,447.0

(745-3)

(% 5-4)

=S

i
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[
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Electric Consumption (kWh) |

(x000)
250

it

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

o

(=]

o

] Area Lighting B Pumps & Aux. B Sspace Heating
B Task Lighting O ventilation Fans ] Refrigeration

[ Misc. Equipment [0 Water Heating [ Heat Rejection
[0 Exterior Usage I Ht Pump Supp. B Sspace Cooling

Electric Consumption (kWh x000)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Space Cool 26.5 27.2 333 39.4 48.8 48.4 51.2 50.5 45.8 44.3 32.0 29.5 477.0
Heat Reject. 3.0 =9 4.8 6.8 9.3 9.2 10.0 9.7 8.6 8.1 4.5 3.9 81.4
Refrigeration - - - - - - - - - - - - -
Space Heat - - - - - - - - - - - - -
HP Supp. - - - - - - - - - - - - -
Hot Water - - - - - - - - - - - - -
Vent. Fans 4.5 4.2 57 8.2 13.2 13.7 14.7 14.5 137 9.7 5.1 4.7 109.9
Pumps & Aux. 24.7 23.0 25.8 25.6 27.0 26.2 27.1 27.1 26.0 26.7 25.0 25.2 309.4
Ext. Usage - - - - - - - - - - - - -
Misc. Equip. 28.5 25.8 28.5 27.6 28.5 27.6 28.5 28.5 27.6 28.5 27.6 28.5 335.8
Task Lights - - - - - - - - - - - - -
Area Lights 84.3 76.1 84.3 81.5 84.3 81.5 84.3 84.3 81.5 84.3 81.5 84.3 992.1
Total 171.5 159.7 182.3 189.1 211.0 206.6 215.8 214.6 201.2 201.7 1758 176.2 2.305.6

i 5-2-8 503 AR BT A

((1727.2-977.7)/1727.2) x100% = 43.39% ------------- (4 5-5)
(5)  SPRETHSE, E 0i 8 FORE TR 8, IR SRR 1471150 K
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