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Defining Central Plant Systems




I Training Module 12

B Objective: Create Plant System

Create Boiler

Create Chiller

Create Cooling Tower
Create VAV System
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Il Training Module 12: Create HotWater System
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Create a new Fluid System , name it HW System and select type “HotWater”

Fuel at Full Ld:

Btu/h

Create Fluid Segments- HW Supply of type “Primary Supply” and HW Return of type
“primary Return”.
Right-click on Fluid System Name (HW System) then select Create > Boiler
A new dialog box opens - fill in the Boiler Name (Boiler 1) and then click OK.

Boiler Data ]

Currently Active Boiler: IEIDiIer1 LI

Name: | Boiter 1

Type: 1 HotWater _'J Status: | New Ll

Fuel: IGaS _:i

DraftTypa: }Cnndensing j Inlet FluidSeq: IHW Return

I” HasBypass?

Rtd. Capacity: Btu/h Outlet FluidSeq: I Su i

UnldRatMin: 0.250 frac Des. Entering T: | 1400 °F

Draft Fan HP: HP Des. Leaving T I 180.0 °F \

N\

AFUE: HIR_fPLRCRef. |- none - -] \

B | 0%z ke Assign Fluid Segments

Combustion Eff: frac




Bl Training Module 12: Create HotWater System

/

+»» Right-click on Boiler Name (Boiler) then select Create > Pump
% A new dialog box opens — fill in the Pump Name (Boiler Pump) and click OK.

R/

+* Below is a tree view of all elements of the Plant Systems.

= T T Trroa L

o I CHW System  (Chilled\Water)
g% Chiller 1 (Centrifugal)
S @ Chiller 1 Pump
............ 47 Chiller 2 (Centrifugal)
............ &) CHW Primary Supply (PrimarySupply)
------------ @] CHW Primary Return (PrnimaryReturn)
o @] CHW Secondary Supply (SecondarySupply)
S & Secondary Pump
............ @ CHW Secondary Return (SecondaryReturn)
e E CW System (Condenser\Water)
|_:_| ---------- E Cooling Tower (OpenTower)
- & Cooling Tower Pump
------------ @] CW Supply (PrimarySupply)
------------ @] CW Return (PrimaryReturn)
o E HW System (Hot\Water)
-l Boiler 1 (HotWater)

M- il Pump

------------ By HW Supply (PrimarySupply)
------------ @] HW Return (PrimaryReturn)

-8 Acme Office (1 story / 4.750 cond ft2)




Il Training Module 12- EnergyPlus Representation- Condenser
Water Loop
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I Training Module 12- EnergyPlus Representation- Chilled Water
Loop
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Bl Training Module 12: Create Chilled Water System

Create Fluid System as explained in Module 10. Name the Fluid System as CHW System and
select type Chilled Water.

Create Fluid Segment as explained in Module 10. Name the segment as CHW Primary Supply
and select type “Primary Supply”. Fluid Segment data box will appear, click ok.

Repeat above step and create CHW Primary Return, CHW Secondary Supply and CHW
Secondary Return Segments.

Assign Primary Fluid Segment for CHW Secondary Supply and Return

2 3 Edit Ruleset View Tools Help

2| almla| 2

=

BEF |
L=

Envelope Mechanical ]

(2 Project: ‘Acme Project

-8 DHW System (ServiceHotWater)

------------- ,!.:r' VWaterHeater (Storage)

------------ {2 DHW Supply (PrimarySupply)

------------ @] Municipal Supply (MakeupFluid)

I® CHW System (ChilledWater)

------------ @] CHW Primary Supply (PrimarySupply)
------------ @] CHW Primary Return (PrimaryReturn)
------------ @] CHW Secondary Supply (SecondarySupply

----------- ] CHW Secondary Return_(SecondaryReturn)

|

Fluid Segment Data ]
Currently Active Fluid Segment: JCHW Secondary Supply j
MName: ] CHW Secondary Supply
Type: iSecundarySupply _'_]
Primary FluidSeg: ]CHW Primary Supply _':J




Il Training Module 12: Create Chiller

/

+» Right-click on FluidSystem Name (CHW System) then select Create > Chiller
** A new dialog box opens — fill in the Chiller Name (Chillerl) and then click OK

—

| ﬁ:‘; 12—Fh:me Plant.cibd -

CBECC-Com 2013

i Fiie Edrt Ruleset View Tools Het-p
5 njele] 4|mle] &) sla] 2]

Envelope Mechanical |

Project: "Acme Project’

- DHW System (ServiceHotWater) ' Create Chiller _ ﬁ1
i = e

------------- E WaterHeater (Storage)

............ (@) DHW Supply (PrimarySupply) | Chiller Greation Option:
| E‘ al[EUPFlwdl Chiller Name: | Chiller 1
am TN L : e Edit
____________ ©) CHW Primary Supply ( - Parent Component: ICHW System j
------------ @] CHW Primary Return (f .
------------ (@) CHW Secondary Supply slete
------------ @] CHWW Secondary Returr Co I
............. I# FluidSystem 3 (HotWater) y & = =
o - @ Acme Office (1 story /4,750 ==
[ ;T?u] PVAVT (PVAVY) Contract
B3 Sys1 Supply
............ l: Clg Coil 1 | Create k FluidSegment
............. I Htg Coil 1 (FUfmace] Chiller

............. 3¢ Fan 1 (Centrifugal)
............ & Sys1 Return L
£33 Open Office N VAV (VAVReheatBox) HeEA e dion
o b Open Office N Reheat Coil (Resis WaterHeater
el FE | nhbv VAV WAVRehaatBoxl

Boiler




Il Training Module 12: Create Chiller

+* Assign Fluid Segments

*» Typical view of the Chiller Data Screen

 Building Model Data
| ChilerData |
| |
| Currently Active Chiller- |Chiller 1 -
il
Mame: | Chiller 1 Status: |New ;l
Type: Centrifugal -
vpe | i s —l Evap. Inlet FluidSeq: |CHW Primary Return ;l
Condel Type: |Fluid
il | > Ll Evap. Outlet FluidSeg: |CHW Primary Supply ;l
Input Fuel: |Electric ;I ™ Ewvap. Has Bypass?
Rid Capacity: | Btuh Cond. Inlet FluidSeg:  [CW Supply |
Cond. Outlet FluidSeq: |ETEET A - |

EntTemp -Dsgn: | 64.0 °F -Rated:l 540"
O

eTaimg Do 140 Rated: 140 F Min Unload Rat: | 0100 frac
Min Part Ld Rat: | 0100 frac Assign Fluid Segments
kWiton: | 0.590 - 1PLV: | 0.400

Cap_fTempCrRef: |— none -

EIR_fPLRCRef |- none -

Led Le] [«

EIR fTempCrRef: |- none -




Bl Training Module 12: Create Chiller Pumps
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Right-click on Chiller Name (Chiller 1) then select Create > Pump
A new dialog box opens — fill in the Pump Name (Chillerl Pump) and click OK.

Create a Secondary Pump for the Chilled Water System by right-clicking on CHW Secondary
Supply then select Create > Pump

A new dialog box opens - fill in the Pump Name (Secondary Pump) and click OK.

@] Municipal Supply (MakeupFluid)
E CHW System (ChilledWater)
-9 Chiller 1 (Centrifugal)
S @ Chiller 1 Pump
............ 4P Chiller 2 (Centrifugal)
............ @] CHW Primary Supply (PrimarySupply)

------------ @] CHW Secundary Return fSec:nndaryRetum}
E CW System (Condenser\Water)
=48 Cooling Tower (OpenTower)
E & Cooling Tower Pump
------------ (@) CW Supply (PrimarySupply)
------------ (@ CW Return (PrimaryReturn)
g Acme Office (1 story /4,750 cond ft2)
B PYAVT (PVAV)
E| ........... ‘= Sys1 Supply
E Huh B Clg Coil 1 (DirectExpansion)
------------- K Htg Coil 1 (Furnace)

Bl roo A F L oalE i

------------ @] CHW PrlmawRetum iF'nmaryReturn}

Edit
Rename

Celete

Copy

Paste
Expand

Create 3 |

Purnp

PrimarySegmentReference




Il Training Module 12: Create Chiller Pumps

* Select “Variable Speed” Speed Type for the Secondary Pump.

i
Pump Data | '
|
| Currently Active Pump: |Secondary Pump j
I |
Name: |S|_=,1::|:|n4:13r5.r Pump
Operation: |Dr1De mand j Status: Mew _j
Speed Type: |VariahIeSpeed Ll

gpm Minimum Flow Rate: | gpm

Design Flow Rate:

Motor Eff- 0.930
Impeller Eff: 0.700

Pump Head: 750 ft H20
Mameplate Motor HP: hp
KW

FPower Per Flow (Ref): I Wigpm

Pwr_fPLR Cunve Name: |— none - j

Power:

JAEEEN




Il Training Module 12: Create Condenser Water System

+* Create Fluid System as explained in Module 10. Name the Fluid System as CW System and select
type Condenser Water.

+* Create Fluid Segment as explained in Module 10. Name the segment as CW Supply and select
type “Primary Supply”. Fluid Segment data box will appear, click ok. Repeat and create CW

Return Fluid Segment of type “Primary Return”

¢ Right-click on FluidSystem Name (CW System) then select Create > HeatRejection

+* A new dialog box opens — fill in the HeatRejection Name (Cooling Tower) and then click OK

Heat Rejection Device Data ]

Currently Active Ht Rejection Device: ‘Cooling Tower

MName:

Type:

Rated Capacity:
Number of Cells:
Tower Air Flow:
Fan Type:

Total Fan HP:

1 Cooling Tower

%]

Status: ]New

= =
ey e

iOpenTower L]
Btu/h

| 1
cfm

Inlet FluidSeg Mame:

Outlet FluidSeg MName:

[ Axial -
[ he

Condenser water flow rate: gpm

Modulation Control:

IVariabIeSpeedDriue L]

Low Speed Air Flow Ratio: 0.50

Minimum Speed Ratio:

0.50

Assign




Bl Training Module 12: Create Cooling Tower Pump

¢ Right-click on HeatRejection Name (Cooling Tower) then select Create > Pump

% 12-Acme-Piant cibd - CBECC.C

File Edit Ruleset View Tools Help

“* A new dialog box opens fill in the Pump Name (Coolmg Tower Pump) and then click OK

-

D= % (B=R =2 =@ ?M”
Envelope Mechanical |

Project: ‘Acme Project’
& JEF DHW System (SeniceHatWater)
. JF WaterHeater  (Storage) |

iy DHW Supply (PrimarySupply)

@] Municipal Supply (MakeupFluid}

T2 CHW System (Chillad\Water)

¢ Chiller 1 {Centrifugal)

@] CHW Primary Supply (PrimarySupply)
..y CHW Primary Return (PrimaryReturn)

@] CHW Secondary Supply (SecondarySupply)

@] CHW Secondary Return (SecondaryReturn)

I® CW System (Condenser\Water)

Ay CW Supply (PrimarySupply

R
{2y CW Return (PrimaryReturn) SRS
g Acme Office (1 story / 4,750 cond Hehie
B PVAV1 (PVAV) Copy
E| -3 Sys1 Supply it
P aste

84 Cooling Tower (OpenTower) Edit

-IB Clg Coil 1 (Dire
n Htg Coil 1 (Furn Expand

Pump Creation Option: |Create Mew Object

Pump Mame: I Coocling Tower Pump

Parent Component: ICouIing Tower

ok |

Cancel |

‘oW Fan 1 (Centrifug
&7 Sys1 Retum Create LS Pump

E| %&' Open Office N VAV (VAVReheatBox]
[ Open Office N Reheat Coil {Resistance)
%‘ Lobhy VAV (VAVEeheatBox)
‘o b Lobby Reheat Coil (Resistance)
% Private Office VAV (VAVReheatBox)
i b Private Office Reheat Coil (Resistance)
LE Economizer 1

=

b ¥ PVAVZ (PVAV)

& =5 Qe Bunnbhe




Bl Training Module 12: Create Cooling Tower Pump

+» Typical view of Pump Data Screen.

Building Model Data
Pump Data |
| b
Currently Active Pump: |Cc:0|ing Tower Pump j
|
I
Mame: | Cooling Tower Pump
Operation: |DnDemand j Status: | MNew j
Speed Type: |Con stantSpeed ;I

Design Flow Rate: | | gpm Minimum Flow Rate: | gpm

Motor Eff: Im

Impeller Eff [ o700

Pump Head: [ 600 #H20

Mameplate Mator HP: m hp

Fower: |7 kW

Power Per Flow (Ref): Ii Wigpm

Pwr fPLR Curve Name: |— none - j




Il Training Module 12: Mechanical Schedule

COOLING TOWER SCHEDULE
Rated Capacity (Btuh) Tower Air Flow (cfm) Total fan hp Condens;egrpﬁ?ter Flow
202,842 2,812 0.70 41
CHILLER SCHEDULE
Type Rated Capacity (Btuh) kW/ton IPLV
Centrifugal 170,100 0.590 0.40
BOILER SCHEDULE
Type Rated Capacity (Btuh) Thermal Eff
Condensing 67,000 0.822
PUMP SCHEDULE
Name Desigr(mgI:rc:‘\;l Rate Motor Eff Impeller Eff Pump Head (ft H20) Motor HP
Chiller 1 Pump 17.0 0.855 0.70 40.4 0.3
ChW Secondary Pump 17.0, (5.1-min flow) 0.855 0.70 75 0.5
Cooling Tower Pump 41 0.855 0.7 45 0.8
Boiler Pump 33 0.855 0.70 60.4 0.1




Il Training Module 12: Create VAV System

Economizer ChW Coil | HW Coil

= . et
mus-&!#“_ =

Thermal Zone VAV Box




Il Training Module 12: Create VAV System

+* Create Air System — see Module 7 for details.
+* Name as VAV 1 and select type VAV

; = —_——— T b
Building Model Data -2 |
Air System Data |
Currently Active Air System: ]VAW _"j

MName: IW—".W Availability Schedule: i none - _"J

Type: |VAV '; Status: iNew 'I Night Cycle Control: lecleDnCaIIAnyEune ;j
[ -
| Sub Type: ;:,%!;Ej;lfy ) 3 Count: 1 Wentilation Control: |AverageFIOw Design OA Flow: I 424 cfm
1 ; :

Caontrol Zone: STAC _*J Control Type: iDDCTDZﬂr‘IE L!
f Description: SZHP Reheat Control: lDuaIMaximum j
| |- SIVAVAC
: ﬁ\szAVHP j Heating Supply Flow — Auto-Hardsize Parameters —
{ Design Supply {Exhaust 0 °F | 60.0 °F Design Flow/Area: 1.000 cfm/fi2
I
I

Met Capacity™ | 87,000 Btu/h I 89,680 Btu/h i 3,000 cfm Design Flow/Ton: ] 400.0 cfmiton

* Reflects capscity of 3 single system if Count is =1

Fan Position: |DrawThrnugh _‘_'j

Supply Temp Control: |WarmestResetFluwFirst _ﬂ

Fixed Supply Temp: | 5 3

Setpoint Temp Sch: |— none -

Reset Supply High: | 62.0 °F @ Outdoor Temp: I °F
Reset Supply Low: | 55.0 °F @ Outdoor Temp: I °F




Il Training Module 12: Create VAV System

+* Create Air Segment, Cooling Coil and Heating Coil — see Module 7 for details.
+» Select “Chilled Water” as Cooling Coil Type .
+* Assign Fluid Segments

- —_— — = —— p— = ™
Building Model Data |2
CDG“HQ Coil Data ] Performance Curves ]
Currently Active Cooling Coil: JCIg Coil 1 :_]
Name: | Clg Cail 1
Type: 1Chi|ledWater L]
Status: MNew Component Qty: 1 Input Code Minimum
SEER- 1 |
EER: 115
Inlet FluidSeq: {CHW Secondary Supply j J |
y Qutlet FluidSeg: 1CHW Secondary Return L]

Capacity (For single system/terminal if Component Qty = 1)

Rated Gross Capacity: B7.000 Btu/h

Assign Fluid Segments
Design Flow Rate: 8.7 gpm




Il Training Module 12: Create VAV System

+» Select “Hot Water” as Heating Coil Type .
+* Assign Fluid Segments
+* Create Fan and Economizer- See Module 7 for details.

— - B = -
Building Model Data 8- S

Heating Coil Data ] Performance Curves ]

Currently Active Heating Coil: ]Htg Coil 1 _'J
MName: JHtg Coil 1
Type: 1HntWater LJ
Status: MNew Component Qty: 1
| |inlet FluidSeg: {HW Supply ~|
! Qutlet FluidSeg: 1H‘u"u' Return j \ Assign Fluid Segments

Capacity (For single system/terminal if Component Qty = 1)

Rated Gross Capacity: 40.000 Btwh
Design Flow Rate: 2.0 gpm
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