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‘Abstract

This thesis proposes demonstration the best energy saving
design based on considering the air-conditioning energy saving,
then the structure construction. The research probes into the
number of chillers, volume control management, variable water
volume control of secondary zone pumps, and variable air volume

control of cooling towers by using the eQUEST program. The

HVAC load in spring and autumn are 67% to 76% and in winter are

effect of energy h

volume can e’;

Keywords : eQUEST ' HVAC~ system multlple -chiller controls -
variable-speed control*. in ﬁer control .~
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Percent
Area Type Area (%)
1: Office (Open Plan) 100.0

Multipliers on above intensities:

Lighting
(W/SqFt)

il

1.00

Interior Lighting Hourly Profiles by Season
2011

Ambient: lELl Insttg Profile (S1) __v_‘

o

Wizard Screen 116 of 25 vl !’)) Help

iy Previous
Screen

Next
Screen

Returnto £Y
Navigator &

-
~

B 3.7 2EMBA AN
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1. #£AAEB 1 T20 A
2. ABE#EBTUMIIA) - B~ B85 5 % 250 & 200

3. BEASHE : 1.24 W

4 BHBHERE  0.92WIH

IR R B ARE A

HEAEEAAGZ AREE R R R EATES

B & AR K

Bz 0 Fl A 4,

ET VP
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% 3.5 BEYMRE & AR BRE R

5 7 7
) (KBTU/hr) (KBTU/hr)
3 R A 1257.035 0
B IR 161.705 0
BPRREH 5883.372 0
% P 98 4t B 4763.084 0
PI1% 5 & 0 0
AR B 0
A B 1296
H8 9 0
BH 0
R ".1140.262
Yadh B 4 2436.262
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LREHANNDEZERER EHAPL RE FRERBER
Ex M EE(4E 38/F) RERBEAEFEREFHERR
(48 3.9 A=) > tk3k eQUEST et i R M et Bl a4y
TEEEG  AREAFMATAEIBREROSET S T HHEAR
& 75 24.05 MBTU/hr 89 4 % - % 4 Sl 205 REE S > 24

— & 35 25MBTU/Nr Bo— kBl £ A AR ERAS X BT

PEMRSERETR ﬂﬁ@

15MBTU/hr »
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=’ eQUEST DD Wizard: Project and Site Dala

- Electric Utility Charges

Rate Name; |LEIRENRSEEA

richy

Type: iTime-of—Use Charg vl o

Season 1: 1/1-5/31 & 10/1 - 12/31

Customer Charge: j 0.00 i?/ Month :j
$ /7 kw $ 7/ kwh

Uniform Charges: |  166.900 [ o.000000

¥ Second Season:

[BNi=, #A -] tru [EWE, AR 7]

Customer Charge: l 0.00 ¢/ Month

$ 7 kw $ / kwh
223600 |  0.000000

Uniform Charges: {

TOU Period | $/kw | $/kwh TOU Period | $/kW | $/kwh
1§ iSuper On-Peak 1§ |Super On-Peak
2 ¥ |On-Peak "1  o.00! 3.020000] 2 ¥ lon-Peak | 0.000] 3.130000
3 ¥ [Mid-Peak " "p.006|  1.990000 3 [V Mid-Peak 0.000| 2.090000
4 ¥ |Off-Peak “v.000] 1 4 ¥ |Off-Peak 0.000] 1.450000
5§ iSuper off-peak | 5 I |Super Off-Peak o
wizard Sersen [ 4077 3] @ e I M B G

B 3.8 K&k EEER ToF R EIR

ct and Site Data

£ eQUEST DD Wizard: Proje

Use Periods

& 1071 -12/31
[~ on-reak  [IM|mid-Peak M Off-peak

Th Fr Sa Su Hol ~ 4am 8am noan

¢ 6 ¢ cc NENEENT{TTT[TT

TallN o I ol o P : D

e o oo o6 ¢ TN
[~ on-peak  [MM|mic-Peak Ml Off-Peal

Th Fr Sa Su Hol 4am 8am noon 4pm 8spm

[ O G G

[ EEEE GENEE CHNNE SR

(ol Sl SN CHN

i  Electric Utility Time-of-
\ Season 1: 171 - 5/31
!
| Mo Tu We
Dayi: & & &
Day2: &
Déy 3 O r
Season 2: 6f1 -9/30
; Mo Tu We
1 Dayl1: # & (&
| Day2: ¢
|
! Day3: ¢
|
Wizard Screen ] S5of 7 - vl

R <]

Next
Screen

Return to

Previous
Navigator

Screen

B39 RBEMEREZRARFATER
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Flo Edit Yew Mode Jools Help .
DER I mP B e FEKyEBT eS| GO
” @R g [ i Qi [ OAME  WEIX F161G |

Project & Site Building Shefl Internal Loads | wWater-side HYAC Alr-Side HVAC Utility & Economics

aix [ plant Equi | ] summary |
Froject: 20110503-7_ ALK |

=y N S ped o
=i ~a PP P
i e F& F& W;@w
[ o
3.10eQUEST =32 E B
% 3.6 THEMERKERENOC]
PAT P B ¥R R
¥ LAE RAA+=%—A—8 RAA+wmFE—A—H
: fE R F LA Ly | FETRECE AR
|| EHRAE pamy | TR PR th B
2 X 24 (EER) (COP) (EER) (COP)
) kcal/h-W kcal/h-W
<150RT 3.50 4.07 3.83 4.45
A#% R |=150RT | |
3.60 4.19 4.21 4.90
JR 45 #%| <500RT |
, >500RT 4.00 4.65 4.73 5.50
K%K
<150RT 4.30 5.00 4.30 5.00
#.w X |=150RT
4.77 5.55 4.77 5.55
JB 45 #% | <300RT
>300RT 4.77 5.55 5.25 6.10
A K 2448 2.40 2.79 2.40 2.79
M 4E 44 2 (COP)=i4-5p 5 /1 (W) | #%-%p % 428 2 £ (W)=1.163EER - 1RT(:4 ##48)=3024Kcal/h
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Chiller Properties

Currently Active Chiller: 1CH-2 ~| Type: Elec Hermetic Centrifugal

Basic Specifications ] Condenser | Performance Curves | Loop Attachments { Miscellaneous |

Chiller Name: {CH-Z

Type: ;Elec Hermetic Centrifugal _ﬂ

Loop Assignments ——-————

CHW: !Pri Loop

cw:  |CW Loop
In/a
HtRec: [~ undefined -

H

KRARRIRRIEN

Equipment Efficiency ——— e

Elec Input Ratio: i 0.1690 rafio
Heat Input Ratio: ‘ néa rstio
l nfa ratio

Compressor Configuration

Comprassors/ Tk In/a V]

Heating EIR:

Equipment Capacity
Capacity: 10,0 MBih

iZapacity Fatio: ‘ nfa ratio

Min Ratio: l 0.10 ratio
HGB Ratio: I ratio

HGE Ratio HR: l nfa st
Heat/Cool Cap: l nfa  iatio

VSD Drive Used: {No

=l

Meter Assignments Design vs. Rated Conditions

Electric Meter: CH v Chiller Specified At: |Design Conditions _v]

Rated Conditions —————————
Chilled-Wtr Temp: I 44.0 %
Condenser Temp: m [+

Condenser Flow: ] 3.00 gpmifton

Design Conditions
Chilled-Wtr Temp: ! 44,0

‘Condenser Temp: I 85.0 ¥

0.920 ratio

Fugl Feter: {nfa h

Performance Data
Wtr Cooled: ! undefined -

Design/Max Cap!
Air Cooled: in/a :J 9 P

B 3.11 ZHEMMRERT
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RBREAH > BHEAXEEEAERNERE(SL 3.7
Fiw) BHEREEMBRAFERER - AZANEAEREASL
H#REEmEmE (sf) BRE (cfm) %2—4# ~ —E2+—#R+=
MRl 2 046 048 ~0.49-

%3 7TEEHAECMBRRERAAMAZRTRAE

RARZHEA S| (KBTU/Mr) cfm cfm/ton cfm/sf
& 76
23 0.48
3 0.48
44 0.48
51 0.48
6 iz 0.48
g2 0.48
8 & 0.48
9% | 2170.676 0.48
104 | 2170 0.48
114 0.48
12 3% 0.49
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ARAEALTHAL G XERAREE(LA3. 8 ) o HEFE
B e

k3 BEALAXBEAKTE

FhElmm | waaos | RE | wER
1A 149678 | 15574 29555 172441
27 | 157121 16400 31364 165143
3R 208028 23501 39305 199916
4 A 182553
5A 182553
6 A 191246
7R 173860
8 A 199939
9 A . 182553
10 A 173860
11 A 173860
12 A 133977 | 181654
4afn 2672649 | 320291 /| 2179578
SRR G REAREAS L AREAE N ZAIREE -

BBARFERBRHEA > AZRAMALKGAE > £ EBRAMESR
B~ ABPRE RS ARBERE G (LB 3.12-3.13 AR )E R g ik %,

SRR ARSI > BEAERE - AERKALEE YN AT -
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Pamp Properties

Basic Specifications !

Currently Active Pump:

ZP-1

Number of Pumps:
Head (per pump):
Flow (per pump):
Head Ratio:

Flow Ratio:

Max Pump Ratio:
Head Setpoint:
Head Setpoint Ratio:

Pump Head f{flow):
Pump Power f(flow):

Pump Pwr Exponent:

Pump Name: !ZP-l

S

[ n
[ om
r—_mmﬁo
[ 130 mio
[ n
ruMmﬁo

ﬁump-Head-ﬂ-‘low

=

ﬁ;mp-Power-fFlow

505 mio

i

Electric Meter:
Pump Power:
Motor Efficiency:
Mech Efficiency:

Minimum Speed:

Motor Class:

Capacity Control:

sed Furnp

Heat Rejeclion Properties

3.12 BRFE R

RE

Currently Active Heat Rejection: ]CT-l

Heat Rejection Name: [CT-1

Loop Assignment

cw: ICW Loop ~]

Meter Assignment -

Electric Meter: lCT v’

Design Parameters -———

Wetbulb: ] 78.0 ¥
Approach: l 7.0 %
Range: I 10.0 4

Equipment Capacity —————

Total Cap: 1 MBtwh
Capacity Ratio: 1 retio
Num of Cells: i 1

Cell Control -

Cell Ctri: ]Minimum Cells v!

Cell Max Flow: 2.00 ratio
Cell Min Flow: 0.33 ratio

___v_] Type: Open Tower

Basic Specifications l Fluid and Dry Coolers i performance Curves i Attachments | Miscellaneous I

Type: lOpen Tower vl

Fan Efficiency —

Fan kw penCell: i n/a kW
Elec Input Ratio: 0.0226 rafio
Fan Control ————rm

Cap Ctrl:
Fan Off Flow:

Fan Low Flow:

Fan Low Elec:
Min Fan Spd: 0.40 rafio
Min Reset PLR: n/a

Max Reset Spesd: l nfa ‘ratio

B 3.13 A 4p KB R R HREZRE

44




FmE HFaE

21-\\\:
%

A A A eQUEST M sk B /T X WA St df st - UEZH
BEEBANR T AERBESRAA TR TR ARMA K 683

Bl %%~ B AR G0 B BT R AT R A 0 Bl T

41 ETRAKMELTHEEZALFOVE

L &

BAE=ZHEE

FEERIEES A REOBE HEAKER AN EHERS

ARERE  BEREAASKMEEY MG ER -

45
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(unian) i 8

]
©
B &

B R (hr)

AN EEMERLE ~ ARERLZRT
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1
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42 FHHEREBREFHEFEERE

BAE A Gk EAERSF ARERE DB RHAETOEL
R4 Bt RS AHTHIREHRABFCRES WS X BT AR
FHHE EENARFEARAEHERINR—E 6 RES

# X AT 8760 /ey BB B f AT > A — 6 ERAEMRNE

%\;77\5»1 # 10 & 15MBTU/hr

47



E i ar (hr)

N [5] B o »
[=] o Qo o o
o o o o o
1 1 1 1 1

700

600 —

D

Q

o
1

E g ed ¥ (hr)

N

o

o
]

100

900
800

700 4

100

10 20 36 40 50 60 70 80 90 100

8 HE(%)

B 4.3 —ZEAEIREEFHR EEE

I CH-1
I CH-2

10

T T
20 30 40 50 60 70 80 90 100

8 B E(%)

B44 4 AERERTHRERE
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1200 4
1100 -
1000 4
900 -
800 -
700 -
600 -
500 -
400
300 -
200
100

E s e (hr)

0 10 20 30 40 50 60 70 80 90 100

B HE%)

B 45 =6 ZAEHERFHRARE
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E41— & EEERERTHE A RE

%48 5 (%) T I B
10 19 1
20 36 1
30 111 4
40 147 S
50 194 8
80 13
70 26
80 29
90 13
100 | 0
st 100
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(4.2 LA HERFHBERE

CH-1 -

R EE afgﬁt LR af%ﬁb
(hr) (%) () v

10 1 0 0 |
20 : 0 0 O
30 : 0 0
50 |
60 16

70 30
80 :
%0 | 17
100 | |
4zt 100
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£4.3 26 EWERERFHRARE

CH-1 CH-2 CH-3
ARER) gu | @au | sa | =u | 5u | an
12 SIS ol = = ol I
(hr) (%) (hr) (%) (hr) (%)
10

20

30

40

50

60

70

80

90

100
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BTk > B 46~48 B4 BB BREFGHALER
REew F AELZHAMAZSERIRER UHRREIFNE
Wag aREHAEB80Y  dNEEMY EME(Thermal Mass
Effect): £ AR AN RBHERZHE SR T EABMMIEE 2
BERAERBA  FTHRAERETR - ENAEEKTNERRARF
koo T ARIBAMEF BB A MEE R BHAK= 6 RRFREA
MRS RIS ARFLEHFALENYLL  ALFRABRERA

ek M-S EEEM s A RF LB AL 60%~95%

Z R e
I CH-1
I CH-2
1007 B CH-3
80
S
*‘3’!“‘ 60 -
i
K
:
o 40 -
=
2
20
04

7 8 9 10 11 12 13 14 15 16 17

B ) (hr)

B 4.6 R E2HAERERKN
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EREM A RE%)

ZRAERABRE(%)

100

80
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o
1

E=3
=}
1

20

100

80

60

40

20 -

I CH-1
I CH-2
I CH-3

0 11 12 13 14 15 16 17

B R (hr)

4.7 HREZAETHRIKR

I CH-1
I CH-2

9

10 11 12 13 14 15 16 17

B Fdl (hr)

B 48 4FEZHAEREFKA
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EREB 4O TAIMSEIEHNEARTE  HHELER
AEEAGZH BRE—SAZENETRIAMEAREL ERAFE
HEEA ENERA-ZSHBOEENERAEIMROIALTE RAOKER

EHA EB2ERTETHA L4 ZHAEM—  —R=6#TE

fF %0 o
I
I
250 [ |
200 -
§
S 150
(=]
X
BB 100 -
‘E:g

50

B49 THIMK— - —R=ZEBAREE

A4 ATRAEM— —RZEHKTE

& HixE W -8 . =48

#EE (kWh) 2270474 2268441 2260858

£k (kWh) . 2033 9616
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4.3 KRR EHER]

—EHA% (BRE) WABARTAEAS T MELH
aHRBIL B 410~8 412 B RBALEREE - AXER
A% BREZAKREHRNEZAERHEAL 1657GPM - 447t
WK EE  RIARH M ERRAT EN A LM BRAIKREE L RIFRER

—RERERPAEBES
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#E(GPM)

R E(GPM)

—-O0— RAERL
00— —£ERR
—— RAE KR
—o— THhELSL -
—A— BHERER
1800 I
- 52
] o o o o g—2 - 50
- 48
1500 L
- 46~
| =
] L 4g 8
-
- 42
1200 S I
- 40
1 - 38
- 36
900 T 1 -t - 1 1T T
7 8 9 10 1 12 13 14 15 16 17
8% Fd (hr)
~ o, N =2
B 410 EZ B ZBFAKRE
—O—- ERERGK
0 —#RERE
—— 3 _
2000 alayir-Joid B AL
—A— BHERFR
- 56
| W ™
o 6 - 52
o} oO——0 —O o—O- O— e} [
1600 - [ 50
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1 F e
- 46 3\‘@
——e . ® . ® ® ® —o -44 S
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) v 1] I M 1 ' I v ] v 1 M ] v 1
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8% Fd (hr)
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ML E(GPM)
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1

- 62
60
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A4 SEBAEMNEASTHMERLFILH

& HEHE K

iENL
T T hea | 2men | —HeR | 2HER | —KEA | 2AE A

% (%) #(%) #(%) %(%) #(%) #(%)
8 54 62 90 05 90 05
9 64 73 84 90 88 | 94
10 04 97
11 06
12 97
13 97
14 o7
15 97
16 97
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24 6BHRRLFRTINS

P T ik EREBASL | —MEBRER| #HAERR
#E & (kWh) 192746 101019 70982
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24T ABRBEFHTERS

KIZRE %48 (60Hz) RIARR

K #4468 B (KWh) 316772 190093

% fE2 R (KWh) - 126679
Z R (%) - 40
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