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[
o
a 15% or less of building operation hours
;Z requires more than 50% of design capacity.
®
= -
° -
= B, N Onechiller
£ . .
8 .y
o .
T 1
000 00 2000 500 000 00

- o ¢ « - 1 - [
° ASoIMUNSUIWEINUFI ¢ doulhodmiszdh uazUs=ansnwlua
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Temperature

LOW COST AND SIMPLE CHILLER PLANT MANAGER
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PWCH (kW) cmuwdshnaula

Muds

atunnDUdue
atunnDdunau TCHR
atunnius:eANUSouDen TCDS
otuHNTUNS:U1BA2IUSBUNAU TCDR
TREC thqﬁﬁwmﬁ'\mﬁu TRFE
ngorinsdu thqﬁﬁ1a1ﬁ1u§au TRFC
* mawiWzainsasinsdu onsimslha FWCH

— t [ | t (A [ 8

* QruKNDUINTI-99NIIN KOWIUN maslwwh PWCH
* 9INnAWd0adU (Temp. , %RH) duAULEY ton

° AMAWNAadU Wet bulb
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A 4
A 4

AHU
o ok Y
CH2 o
."‘ -
210TRS 210TRS .

PWCT3
fe— !

CHP 22kW (VSD)

PWCT6

3 l A} a Y A

Cooling Tower W
6 Cells

4

e aumgiiunssutediaIad

Y

O 9eunRNNUITEUI8aNANLATEY :
v CDP 15kW (VSD)

FWCHx IR R GO )
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WNINFUUTZRTANAI9TU

Condenser
water pump

B

1 Chiller load sharmgl

—

Chilled Air-handling unit
water pump cooling coil

° N aerﬂowand
ti

® Chiller Sequencing

® Optimal Load Sharing

mml ® Chilled Water Temperature Re&/
® Chilled Water flow Control Q/
® Automatic Control V4
® Monitoring and Reporting 4

2 Chilled water circuit
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CHILLED WATER TEMPARATURE RESET

o WO02: Chilled-water temperature reset — to maintain the chiller running at a more efficient part
load ratio, increasing the chilled-water set point by 0.5 *F when all the valves are less than 90%

o open, or decreasing the set point by ¥z degree when any valve is more than 90% open.
A Compared to the constant set point temperature at 44°F for the baseline building, this measure

changes the set point temperature at the chilled-water loop between 44°F and 50°F.

HEAT OF
CONDENSATION Jasr

Return Reset for Large Office Model

Min Supply SetPoint = 6.7, Target Return Temperature = 12

\ 15.0 8000000
LIFT L

R 135 i i /\ T - L L] | 7200000
S4°F 12.0-— - — i = I """ 6400000
105 ' | 5600000

990 4800000 z

Rkif-l't} TEMpe g E
275 4000000

o4 BaTuge g £

1 LA g 60 3200000 O

HEAT OF 5 g

-

VAPORIZATION 45 2400000
8 3.0 —— COOLSYS1:Plant Supply Side Inlet Temperature [C](Hourly) 1600000
\ 15 COOLSYS1 SUPPLY OUTLET NODE:System Node Setpoint Temperature [C](Hourly) 800000
SATURATED SUCTION TEMPERATURE (T}

m— COOLSYS1:Plant Supply Side Cooling Demand Rate [W](Hourly)
0.0 0

24 29 34 39 44
Hour of Day (simulation day 2)

r temperature reset 1-5% ~/ RETURN TEMPERATURE
</ DAY/NIGHT SETPOINT
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CHILLED WATER FLOW CONTROL (witH pump

%- O
1 T § Check valve
CV Pump =[]

EI:' 1 | chiller 2
\ Chiller 2 =
Y
flow h‘!' ‘I J_ﬂ
CVP
s [T
sl fe—
Max. flow M
1 = Chiller 2 =
medium. flow v
min. flow CV Pump Cgl m=al,
zonel zone2  zone3 - @—lf rd ! II i
; t
50 75 100 Chiller 1 v T
%load / Production
Bypass Lina Distribution

Y FLOW wm@l

% Primary system

v' Primary/Secondary system

v" Variable Primary Flow system

v’ Primary system with Step Flow
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VARY WITH LOAD CONDENSER PUMP/FAN CO}

System Controls

The June 2006 ASHRAE Journal article,
"Prescription for Chiller Plants,” (Baker,
Figure 55. Effect of chiller load on water pumps and cooling tower fans RUE, and SChWEdIEl’) details a chilled-

100 100 water plant with variable-speed
condenser water pumps.
80 80
60 Pump speed 60 =
J >
& S
° @
ﬁ 40 / 40 E
fan speed
20 20

chiller load
0 10 20 30 40 50 60 70 80 90 100
chiller load, %

CT FAN SPEED WITH APPROACH TEMP



2. Chiller Models

POWER = f( Q, Tc , Tw)

T, l Condenser water side I

-~
N TNAN T T

Condenser

Refrigerant side

(=

Compressor

35%

30%

25%

20%

Ccv

10%

5%

0%

enCesnlLa3

€nergy Conservation Laboratory

B Chiller A B Chiller B B Chiller C
B Chiller D O Chiller E Chiller F
& Chiller G O Chiller H Chiller |
@ Chiller J B Chiller K
e | =
SL BQ MP GNU GNS LS
Model

Multivariate polynomial regression model (MP model)
POWER = fo + B1Qe + BoTwi + B3Tei + ﬁ-ng + BsToi + BT
+ B7QeTwi + PsQeTei + foTuwiTa
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Chiller 1. Chilled water temperature reset

Chilled water pump 1. Step Primary Flow
Condenser water pump 1. Vary with load

Cooling Tower 1. Vary with load
2. Approach temp



AIUAN Chiller
®|l ocal / KCPM
®*Manual / Auto

\_ KCPM
WUNELWR Condenser Flow rater 480

awWaaunsal an1uzn1SAIUAN

no. T3 Al wiaE

1 U RTWD160C100P

2 dwman standard

3 AuiAR 160 ton

4 Aidaddaldih 1124 kw

5 auTInuy 0.7 kW/ton

6  ansnalua 321 GPM
Aifiu

6 ANATUAN ON/OFF: KCPM SETTING:

us.GPM

Close

[——— " Graph

() CH3 (standard)

ON/OFF: KCPM SETTING: KCPM
CHW Temp.

Y A
HAILABUIIYYUNY

ALARMs FROM CH3 !!!

a6 [EERTIESIT-11} alnsal afiaanuday (Alarm Message)
1 11/14/2023, 1:28:30 AM CH3 Approach temp Tudurlguiin!!!
2 11/14/2023, 1:28:30 AM  CH3 Approach temp TuaauaudasgoLin!!!

Close

LOAD 8 ton (5%)
POWER 46.5 KW

Performance 5.66 KW/ton

Setting

A9A19UNSAILNDNISUSSRIANAIITU
CH3 SETTING

[ s WarosTompiSupphiic)

[Lasthis v| Yimax Auto v|  Y2max: Auto v

v 10

ON/OFF by KCPM

Checked to START!!!

TEMP SETTING by KCPM

® Manual setat |7 2 loc

Auto (Temp reset function}

080 Start/Stop

(o)dwe proxdde ‘wouy 104

w Cotrol Mode by KCPM

Hot spot function not ready!!

Machine Learning not ready!!

Confirm

Close
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|

Load 100TR 30%

Load 200TR 60%

Na199Y

na19AY

|

7°C
9C

%

Yguaan

[

74
o

WIUNAU

35

(NdD)mop ‘(MHamod (D)dway Jo4

I Powerten) [ Won

| Chilled Water Temp(Return)(C) [[E] Condenser Water Temp(Supply)(C) [[II] Condenser Water Temp(Return)(C) [ Chited-WaterElowicRV) ] o

Y2max:) Auto v

Y1max:

S
2
o
3
Q
5
-
5
°
2
M
(&)
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W

Y2max) 250

A
g
=
£
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2
=
5
m
&
=
7

Y 1max) Auto v




Energy Use and Operailng Parametérs

0 <<anmpiitibuse [ <<amugfitiundu [ <<APCD1 [EEEEE] APCD1>>

RETURN Temp. ]

y

SUPPLY Temp.



74

Y] o < v ¢ |V <
Z.aﬂaﬂ’iﬁﬂﬂﬁlﬁa%E}QUWLEJuﬂ’JEJQUﬂ‘iﬂAU’iUﬂ’NQJLTJﬁE]U

—
All " Chillers Chilled Water Pumps g

Data read : 12/8/2023, 10:28:20 AM

CH1 (standard)
ON/OFF; Lonal SETTING: Local
CHW Temp. Lk

ON/OFF by

FLOW SETTING by
Cotrol Mode by KCPM @ Manual set at |gg

%
Auto (Step Primary Flow function)

Machine Learning not ready!!

|

i

IR, i)
i
i
(AT
i 5
(U}
|
&'.‘.‘luu. Bl

‘ {l
| l l'l
I _llyl'ff'mﬁ‘fl

Functionl: Step Primary Flow

flow3

flow2

flowa

Y

loada load2
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[ oFwcH1>>

SUNITIY

[ <<idabwhifantiifimls

suNiTIY

[ <<oFweH1 [ <<mdalbhidantfidu

Bl <<m & Wwhfnidulsundsin: 38.162

B << & Wwhfndwlsuadsn: 25.001

[l <<OFWCH1:932.218
B OFWCH1>>: 748.354

1/4/2024,1128:11 AM

Save 34%

Nau 38 kW

1000.00

Rated = 840¢pm

800.00




nsaufAnu
Moy Wsunsulrgouya

iduganUs:ansnwgy
Jansoddutruzavnulkan
misiomstautududulifmurzaunulnan
nisianistauduins:uienaudoulitmurzaunulkaa
N1S30NISIAUKODIUNTRIKUA AL

e



1. laugands=ansniwgy =

!

Alarm- 19 | )
no. EUNS a1
All Chillers Chilled Water Pumps Co
Data read : 1/23/2024, 2:42:20 PM 1 . Zuwzz{jAM
() CH1 (standard) —' CH2 (standard) “
ON/OFF: Local SETTING: KCPM ON/OFF: Local SETTING: KCPM
CHW Temp. 2 sgLan standard
3 AUNANR 210

4 WARAIRY TWHN 139.1

5 AUTTOUY 0.66

LOAD 36 ton (28%) LOAD N .
6 a631A19 11auA 504

POWER 79.4 KW POWER 0.0 KW _
Performance 2.21 KW/ton Performance 0.00 KW/to tdu
Info. || Graph || Setting AIarm—S Info. || Graph || Setting Alarm—3
E5 ‘- ) 6 ANTAILAL ON/OFF: Local SETTI!

Local
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Wilusunsu agnsilasuenainu ?

S Evap Entering Water Temp F
- eaas Evap Leaving Water Tem F
e St e mﬁ,lm p g p
[Ee— Cond Entering Water Temp F
Sace

Cond Leaving Water Temp F
Compressor Discharge Temp F 140.5 126.5
Saturated Cond Temp (Cond Rfget Pressure) F (psig) 99.1 (194) 92.5(174)
Evaporator/Condenser Approach Temp F 37/74 18/4.3
Compressor - %RLA % 99 71




2. AaAsadiaulimuzaunuluan

e Junuwnaluladizoiinsoiniuigu walaonlUiauadstinawna

@ CH2 (standard) (_ CHS3 (standard)

ON/OFF: Local SETTING: Local

ON/OFF: Local SETTING: Local

(_ CH1 (standard)

. 91un1s a

U RTWD160C100P
dszian standard

AUNAR 160 ton

N RERREERST R 112.4

LOAD 36 ton (22%) LOAD 0 ton (0%)

RUTTOUY 0.7
POWER 49.5 KW POWER 0.4 KW

W g lvauy
Performance 1.39 KW/ton Performance 0.00 KW/ton Performe

l Info. H GraphJ ’ Info ‘ Graph ‘ Info Alarm-6
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kW, ton

180.00

T —»reet [ <<mantwihafasvinifiduny [ <<dunn [ mé"l‘lhwaaﬁuﬂuﬂaam‘%aﬂmm'kM//to N

0.90

%LOAD

kW/ton vs

0.80

kW/ton

™

1.0

070

80-100%

~
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~
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S

LoaD V¥

060
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0.50
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100
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3. msionistaudvdidulimurauiulian
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CHP CASE#1 sasamaslnagdawniu 2.4 gpm/ton v

CH1 DATA

. 91UN1s a1
U RTWD160C100P
syian standard
WA 160
inaAaetwih 1124
qUITOUY 0.7

ans1nAsIunaus
Ly

ANTAILAN ON/OFF: KCPM SETTING:
KCPM

WUELUR Condenser Flow rater 480
us.GPM

v

BR | Q search <A . ? 0 = @ 5‘4? g @ A NG B ) O 12/1:15/1252'\2!
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HS21d9
() Chiller Plant (standard)

ON/OFF: Local SETTING: Local

300.00

10.00

200.00

laudatasas 100 au 2 ad

A199NLLUU . 10000
- 480GPM Save 5%

201SJ 1NU 23%

0.00 0.00

n{,l*q "3' ."-"' .“' Q" W .;,;' & .r:‘:?' .'5"" o -f]f:" ‘trr"’ _;5‘-*' -'5-1' -"GH -?5"' ﬁ:b'

6"
6"
"r::.'
’c?
0.
o,
rc;
7, %7,
7
77,27,
a;
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CHP CASE#2 WaUu

[ <<dosnsva [ <<dasmsiva [

chillerl

LN

no.

chiller2

TRANE RTAC2000UYOH

U

standard

Usynnm

2

ton

200

kW

200

wAaAIRI WA

4

kW/ton
GPM

Tuauy 480

fAUTTOUY
BloEniink)

[y

5
6

ON/OFF: Local SETTING:

Local

aATAIUAl

6

6

1000.00

900.00

800.00

700.00

600.00

500.00

300.00

200.00

100.00

WHIELWA

2:25 PM
12/11/2023

ta

Cc+das$ 0

-
=3

20

Q Search
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CHP CASE#3 Thaawasuulals:naridu

wudha KaauounIIWnNa dwasnaanisnijiuviiosgialla

OPERATION Il‘
Ton, kW

P29 naniioe

12/10/2023, 7:23:03 AM

I Total Load(ton): 123.8
I Total CHP Power(kW): 14.539

i
-

JuULAULRUT
TS

AD 100%
FL 100%
Diff Te

LOAD 50%
FLOW = 100%
Diff Temp. = 5F

JSUNISNI9IU
Diff Temp>>10F
an FLOW



CHP CASE#4 asndndunSoinngo

Data read : 9/4/2023, 9:27:32 PM

@® CH1 (standard)

ON/OFF: Local SETTING: Local

LOAD 0 ton (0%)

POWER 0.4 KW

Performance 0.00 KW/ton
(o ]

30° —
B Qs m 20 =

Graph

Ma&Vv

Advice Setting User Mgt. Create

- @ CH2 (standard)

ON/OFF: Local SETTING: Local
CHW Jg CDW Temp.

LOAD 0 ton (0%)
POWER 0.5 KW
Performance 0.00 KW/ton

‘ Info. H Graph |
¢cess0Q¢€

() CH3 (standard)

ON/OFF: Local SETTING: Local

LOAD 92 ton (57%)
POWER 63.6 KW
Performance 0.69 KW/ton

‘ Info. H Graph ‘

A ENG & 4) O

‘ EnCentas

®v

9:27 PM
9/4/2023 e

b
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Spec 130 ton, 312 GPM CHP 11 kW CD

Data read : 1/23/2024, 2:42:20 PM

() CH1 (standard) . CH2 (standard) () CH3 (standard)

ON/OFF: Local SETTING: KCPM ON/OFF: Local SETTING: KCPM ON/OFF: Local SETTING: KCPM

CHW Temp. CHW Temp.

LOAD 36 ton (28%) LOAD 0 ton (0%) LOAD 36 ton (27%)

POWER 79.4 KW POWER 0.0 KW POWER 54.1 KW

Performance 2.21 KW/ton Performance 0.00 KW/ton Performance 1.52 KW/ton
mr«-_\,.’t[ GraphJ[ Setting ] [ Info. H Graph][ Setting ] Info. }[ Graph J[ Setting ]




CHP CASE#5 1aududndu 1 dateliBaass 2«

danlnaach (W@us:e:du)

Capacity 270 ton , 648 GPM

Data read : 1/4/2024, 10:28:33 AM

() CH1 (standard)

ON/OFF: Local SETTING: Local
CHW Temp.

LOAD 80 ton (30%)
POWER 79.3 KW
Performance 0.99 KW/ton

All  Chillers

LAY 2 YA WNASIU 540 ton AN 192 to

Chilled Water Pumps

Condenser Water Pumps

enCesnlLa3

€nergy Conservation Laboratory

Cooling Towers Room Other views

() CH2 (standard)

ON/OFF: Local SETTING: Local ‘

LOAD 112 ton (42%)
POWER 97.6 KW
Performance 0.87 KW/ton

® cH3 (standard)

ON/OFF: Local SETTING: Local

LOAD 0 ton (0%)
POWER 0.1 KW
Performance 0.00 KW/ton

Info
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Energy Use and Operating Parameters

] «<«mastvihdutidulsugiin syttt [0 <ARe4 [T APeDt~~

100.00
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80.00 080
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60.00 060
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40.00 040
3000 030
2000 020
10.00 0.10
i | L) =
SESELSLELEEPELL LRSS ELES LIS ELSSLELSIPEXSELSLES PSS

e g o
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FTEELE ~<§ LSS L S ST E L LSS :‘;s» L «%“@%%»Q@“ h}\% \&j’ 49 49%‘5@

Y1max:[100 V] [ Y1zero ] Y2max{Auto V] [ Y2zero ]
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* dnsimslkauiszurgnausaugdinsaanull

Data read : 12/20/2023, 11:12:35 AM n 210 AUAINLETU ﬂLUﬂI‘V\lau’ﬁ“‘U’]EJ 630 GPM
() CH1 (standard) ) CH2 (standard) i CH3 (standard)
ON/OFF: Local SETTING: Local ON/OFF: Local SETTING: Local ON/OFF: Local SETTING: Local

CHW Temp. . np. CHW Temp.

LOAD 112 ton (53%) LOAD 105 ton (50%) LOAD 0 ton (0%)

POWER 1234 KW POWER 121.6 KW POWER 0.1 KW
Performance 1.11 KW/ton Performance 1.16 KW/ton Performance 0.00 KW/ton
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g e -
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Counter Flow:

Cross Flow: AT < 3°F
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CT CASE#1

Energy Use and Operating Parameters
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Line Bar Pi Table View Realtime Data

Energy Use and Operating Parameters
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350
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TON

Usznanala 10,522 kWhA
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® BASELINE

® SET 29-33
@ SET 27-31

250
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CT CASE#2
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Service

LEA [ \"‘H‘HL‘ i
“V

% Full Load Amps > B9 R0 N W L : Evaporator
. Input Power. . 102KWL. :

Operating Hours

Candenser. 8 1 . 9 F

Treturn - Twb < 6°F
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W Full Load Amps 59 ] ;

Input Power. ., 1627w
Operating Howrs
. Motor Rur

dszuneanudeudeiewininduanas 4.4F
WA CT wial 2 1w e 2x5.5kW Tvian 60% Aadu 6.6 kW

fifin 220 kW an amp 16 5% Aaduluiindamesfianld 11kw
Usendald 4.4 kW
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Energy Use and Qperating Parameters
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Energy Use and Operating Parameters
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CT
(water cooled only)
gaungiunsTUNeY
A21USDUAN

POWER = f (Ton, Chilled water Temp ,Cooling water temp)

N ENMASEY

50! 993 WUwes 51A19Na3
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