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I Training Module 7

B Objective: Create Air Systems

o Uk wh =

Create Air System
Create Air Segments
Create Cooling Coil
Create Heating Coil
Create Fan

Add Economizer System




Il Training Module 7: EnergyPlus HVAC Representation - PSZ
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I Training Module 7: Create Air System

¢ Right-click on Building Name (Acme Office) then select Create > AirSystem
** A new dialog box opens - fill in the AirSystem Name and then click OK

File Edit Ruleset View Tools Help

n[=|a| 4[mle] 5] «(s)] 2]

Envelope  Mechanical |

E Project: ‘Acme Project’
o — | /e e Office (1 story / 4,750 cond ft2)
e 2MPVAVT (PVAV)
.......... 2% PVAVZ (PVAV)
1 Curvelinears:
(3 CurveQuadratics:
(23 CurveCubics:
3 CunveDoubleQuadratics:

Edit
Rename

Delete

Copy
Paste

Contract

Create

BuildingStory
ExternalShadingObject
ThermalZone
AirSystem
ZoneSystem

|| For Help, press F1

AirSystem Creation Option: Create New Object 'l

AirSystem Mame: |AirSystem 3

Parent Component: IAcme Office

Copy Data From: |- nane -

oK I Cancel |




I Training Module 7: Create Air System

+» Typical view of the Air System Data Screen

Air System Data |

Currenthy Active Air System: IF'VAW j

Name- | PVAV1 Availability Schedule: |- none - -]

Type: |F'VAV 'l Status: iNew 'l Night Cycle Control: |Cyc|eOnCaIIAnyZnne ;]
¥
|| Sub Type: |Sing|eF’ackage _'_l Count: | 1 Wentilation Control: |AverageFIOw Design OA Flow: | 424 cfm
L
[l Control Zone: |— none - _'_l Control Type: |DDCTnZﬂne ;I
h Description: I Reheat Control: |Dua|Maximum ;l

Cooling Heating Supply Flow
Design Supply Air Temp: | 5540 |°F 60.0 °F

|
Met Capacity™: i 87,000 Btu/h 89.680 Btu/h I 3,000 cfm

I * Reflects capacity of 3 single system if Count is >1

Fan Position: |Draw'|'hrough ;'

| Supply Temp Control: |WarmestResetFluwFirst _'_|

Fixed Supply Temp: Ii B

Setpoint Temp Sch: |— none - LI
Reset Supply High: m °F @ Outdoor Temp: Ii +=
Reset Supply Low: m °F @ Outdoor Temp: I_ =

E E——




Il Training Module 7: Create Air Segments

/

*»» Right-click on System Name (AirSystem 3) then select Create > AirSegment

“* A new dialog box opens — fill in the AirSegment Name and then click OK

File Edit Ruleset View Tools Help

Envelope Mechanical |

E Project: "Acme Project’

51

-z PYAVY (PVAV)
-al PVAVZ (PVAV)

Eg Acme Office {1 story / 4,750 cond ft2)

............ il A System 3]

............. 3 Curvelinears:
------------- L3 CurveQuadratics:
............. 3 CumveCubics:
------------- [0 CurveDoubleQuadr

Edit
Rename

Delete

Copy

Paste
Expand

Create

AirSegment
Terminallnit

CutsideAirControl

AirSegment Creation Option: Create Mew Object vl

AirSegment Name: ! AirSegment

5

Parent Component: IAirSystem 3

Copy Data From: |- none -

ok |

Cancel |




Il Training Module 7: Create Air Segment

+» Typical view of the Air Segment Data Screen

Air Segment Data |

Currenthy Active Air Segment: |Sys1 Supply ;I
Mame: |Sys1 Supply
Type: |Suppl3.r ;]
Path: |Ducted ;I
MotApplicable
Direct

Flenumfones




I Training Module 7: Create Cooling Coil

/

** Right-click on Air Segment Name (AirSegment 5) then select Create > CoilCooling
** A new dialog box opens — fill in the CoilCooling Name and then click OK

Envelope Mechanical |

E Project: "Acme Project’
i B9 Acme Office (1 story / 4,750 cond ft2)
-t PVAVY (PVAV) o . :
;;_I PVAVZ (PVAV) CoilCooling Creation Option: | 'I
E_;:ﬁ] ﬁiFSYSTEFﬂ F I CoilCooling Mame: |Coi|CooIing3

S, = AirSegment [ Edit Parent Component: IAirSegment 5
------------- (3 Curvelinears:
------------- (3 CurveQuadratics:
------------- 3 CurveCubics: fielse oK | Cancel |
------------- (3 CurveDoubleQuadratics: —_—)

Rename Copy Data From: |— none -

Copy

Paste

Expand

Create k CoilCocling

CeoilHeating

Fan




I Training Module 7: Create Cooling Coil

+» Typical view of the Cooling Coil Data Screen

Cooling Coil Data | Performance Curves |

Currently Active Cooling Coil- |Clg Coil 1 -

MName: l Clg Coil 1 Condenser Type: Air -

Type: iDirectExpansinn _j
¥

: - specify - : Input Code Minimum

: e Chilled\Water Component Qty: | 1 E
| il S DirectExpansion SEER: | |
! EER: B

Capacity (For single system/terminal if Component Qty = 1) -
Mum. Cooling Stages: | 1

Rated Net Capacity: | 87,000 Btuh




I Training Module 7: Create Heating Coil

** Right-click on Air Segment Name (AirSegment 5) then select Create > CoilHeating
** A new dialog box opens - fill in the CoilHeating Name and then click OK

File Edit Ruleset View Tools Help
D" =& 2 &&=

2|

Envelope Mechanical |

E Project: ‘Acme Project’

B g Acme Office (1 story /4,750 cond ft2)

g PVAVE (PVAV)

2% PVAV2 (PVAV)

E| ‘= Sys2 Supply

: B Clg Coil 2 (DirectExpansion)

B Htg Coil 2 (Fumnace)

2% Fan 2 (Centrifugal)

&/ Sys2 Retum CoilHeating Creation Option: -

T Conference VAV (VAVReheatBox)

....|} Conference Reheat Cail (Resistance) I CoilHeating Name: | CoilHeating 9

T %‘5 RestRm VAV (VAVReheatBox)
... b RestRm Reheat Coil (Resistance) Parent Component: IAirSegment 5

% Open Office South VAV (VAVReheatBox)

-5 Open Office Reheat Coil (Resistance)
ﬁa Economizer 2
B ;rﬁ AlrSystem 3

Copy Data From: |- none -

DK I Cancel |

S YAirSegment 5 Edit
e b CoilCo0 )
u ; Rename
------------- |3 Curvelinears:
1 CurveQuadratics: Delete
23 CurveCubics: . Copy
------------- 3 CurveDoubleQuadratics:
Paste
Contract
Create 4 CoilCooling

CoilHeating

Fan




Il Training Module 7: Create Heating Coil

+» Typical view of the Heating Coil Data Screen

r =

Heating Coil Data | Performance Curves |
Currently Active Heating Coil: IHtg Coil 1 ;l
Name: i Hig Cail 1
Type: !Furna::e _:]
L)
L Status: MNew Component Qty: | 1
i
i Fuel Source: iNaturalGas j
Ul

Capacity (For single system/terminal if Component Qty = 1) -
| MNum. Heating Stages: | 1

| Rated Gross Capacity: | 40,000 Btulh

Furnace Data

User Input Code Minimum

Thermal Efficiency: I 0.810
AFUE: | 0.780 | 0.780

Ignition Type: |IntermittentlgnitionDew’ce _v_l

E— e




Il Training Module 7: Create Fan

+* Right-click on Air Segment Name (AirSegment 5) then select Create > Fan

>

“* A new dialog box opens — fill in the Fan Name and then click OK

File Edit Ruleset View
\ s]=[=]

Envelope Mechanical

@ Project ‘Acme Project’

= g Acme Office (1 story / 4,750 cond f2)

B PYAVT (PVAV)

5 -8 PVAV2 (PVAV)

E| --%21 Sys2 Supply

’ I Clg Coil 2 (DirectExpansion) ¢
l: Htg Coil 2 (Fummace) ! : =

32 Fan 2 (Centrifugal) Fan Creation Option: =
o EF Bys2 Retum ' Fan Name: | Fan 3
EI ----- S Conference VAV (VAVReheatBox) _

; I Conference Reheat Coil (Resistance)
215 RestRm VAV (VAVReheatBox)

: ... B RestRm Reheat Coil (Resistance) Copy Data From: |' e =

E| ----- %' Open Office South VAY (VAVReheatBox)

l: Open Office Reheat Coil (Resistance) OK I Cancel |
-} Economizer 2

B ;?;1 AlrSystem 3

Parent Component: IAirSegment 5

SR | AirSegment & Edit
K CoilCoo )
R
B CoilHea e
-] Curvelinears: Delete
= | CuweQua.dratlcs: Cony
-] CurveCubics: 5
--_J CurveDoubleQuadratics: s
Contract
Create 4 CoilCoeling

CoilHeating

Fan




Il Training Module 7: Create Fan

+» Typical view of the Fan Data Screen

, |

Fan Data |
Currently Active Fan: |Fan 1 _:]
Mame: i Fan 1
Control Method: lVariabIeSpeedDrive LI
¥
|| Status: Mew Component Qty: I 1
M
1l Classification: iCentrifugal j
| Centifugal Type: | AirFoll -]

Flow Capacity: | 3,000 cfm
Flow Minimum: i 580 cfm

Paosition: I CrawThrough

| Modeling Method: iStaticF‘ressure ;]

i Total Static Pressure: m inches H20
Fan Efficiency: i 0.600

Mator Brake HP: m hp

Power Per Flow (Ref): Iw Wicfim

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

Muotor Information

Position:
Mameplate HP:
Type:

Pole Count:

Motor Efficiency:

[InAirStream <
[ 3000 np
[open -]
[ &
[ o900




Il Training Module 7: Mechanical Schedule

AIR HANDLER SCHEDULE
System Name System Type SAT Reset SAT Reset Temp. Economizer
PVAV1 Packaged VAV Warmest Reset Flow First High- 62 F DifferentialDryBulb-Integrated
PVAV2 Packaged VAV Warmest Reset Flow First High- 62 F DifferentialDryBulb-Integrated
COOLING COIL SCHEDULE
Cooling
System Name Gross Capacity
Type Net Capacity (Btu/h) (Btu/h) SEER EER
PVAV1 Direct Expansion 87,000 92,000 - 11.5
PVAV2 Direct Expansion 83,100 86,700 - 11.5
HEATING COIL SCHEDULE
Heating
System Name . Thermal
Type Gross Capacity (Btu/h) AFUE Efficiency
PVAV1 Furnace 40,000 0.78 0.81
PVAV2 Furnace 27,000 0.78 0.81
FAN SCHEDULE
Name Servin Tvoe Capacity Flow Min Static Pressure Overall BHP Motor Motor
g yp (cfm) (cfm) (in. H20) Fan Eff (hp) Nameplate HP Eff

Fan 1 PVAV1 VSD 3,000 580 3.50 0.600 2.758 3.00 0.90“
Fan 2 PVAV2 VSD 2,800 935 3.50 0.600 2.574 3.00 0.865




Il Training Module 8
B Objective: Create Terminal Units
1. Create Terminal Unit

2. Select Type
3. Create Reheat Coils




Il Training Module 8: EnergyPlus HVAC Representation - PSZ

Thermal Zone

Terminal Unit

] N,

N e o S e e -~ il i i e Wil
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[
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A Demand Equipment
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Il Training Module 8: EnergyPlus HVAC Representation — PVAV

1 a o I:._;% o %ﬂa o MJ‘

&
o | Economizer | Cooling Coil | Heating Coil | Fan | o®
........ | Supply Equipment o, e

A Demand Equipment
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Il Training Module 8: Create Terminal Unit

/

+» Right-click on Air System Name (AirSystem 3) then select Create > TerminalUnit

** A new dialog box opens - fill in the TerminalUnit Name and then click OK

“* A new dialog box opens- Select Type and PrimaryAirSegmentReference and click ok

Envelope Mechanical |

% Project: “Acme Project’

el PYAVT (PVAV)
el PVAVZ (PVAV)

=) Acme Office (1 story / 4,750 cond ft2)

Sl 1Sy stem 3

E‘ ........... % A”SEQ

............. [£3 CurveLinears:
------------- 3 CurveQuadratics:
............. 23 CurveCubics:
------------- [0 CurveDoubleQuadr

Edit
Rename

Delete

Copy

Paste
Contract

Create

TerminalUnit Creation Option: Create New Object 'l

TerminalUnit Name: ITerminaJUnit T

Parent Component: IAirSystem 3
pansion) Copy Data From: |- none -
-}
AirSegment Type: iUncontruIIed ;I
Termnalbed ZoneServedReference: l ;l
OutsidefirControl PrimaryAirSegmentReference: ;'

- create/import AirSegment (and apply
Sys1 Suppl
Sys2 Supply




Bl Training Module 8: Create Terminal Unit / Select Type

+» Typical view of the Terminal Unit Data Screen

r =

Terminal Unit Data l

Currently Active Terminal Unit: IDpen Office N VAV _:J
Name: I Open Office M WAV Availability Schedule: i— none - ;!
M Type: lVAVReheatElox ;l # of Terminal Units: |_1 Min. Air Frac. Schedule: |- none - ;}
| Status: Mew - Component Gty: |_1
: Zone Served: IOpen Office Morth Zn ;!
! Primary AirSeg Ref: ISy51 Supply j

Air Flow {For single terminal if # Terminals or Component Qty = 1)

Max Primary Flow: | 2100 ¢fm | 101 cmif2 [ 505 AcH
! Min. Primary Flow: | 420 ofm [ 0.20 cimm2 [ 101 AcH
Max_ Heating Flow: I 1,050 cfm

| Reheat Ctrl Method: |Dua|l"u'13xirnum _:]

1 Fan Powered Terminals
Induced Air Zone: |— none - ;I Terminal Fan Power: i Wicfm

Induction Ratio: | Parallel Box Flow Frac: l

Parallel Box Ctrl




I Training Module 8: Create Reheat Coils

** Right-click on Terminal Unit (TerminalUnit 7) then select Create > CoilHeating
** Follow the same steps as you followed for Heating Coil to create the Reheat coil

| File Edit Ruleset View Took Help
| D] &|@me S

Eﬂve]qpe Mechanical |

| 2]

Project: "Acme Project’
-3 Acme Office (1 story / 4.750 cond 2)
g PVAV (PVAV)
--ar PVAV2 (PVAV)
EIE?J AirSystem 3
=g AirSegment 5 '
l: CoilCooling 3 (DirectExpansion) CoilHeating Creation Option: | 'I
l: CoilHeating 9 (- specify -) i
... Fan 3 (Centrifugal)
e Terminallnit 7 (- specify - Edit Parent Component: ITerminaIUnit 7
e (5 Curvelinears:
- [ CurveQuadratics:

20 CurveCubics: Delete
g OK I Cancel |

20 CurveDoubleQuadratics:

CoilHeating Name: | CoilHeating 10

Rename Copy Data From: |— none -

Copy

Paste

Expand

Create L CoilHeating
Fan
ZoneServedReference

Induced&irZoneReference




I Training Module 8: VAV Box Schedule

Max. Min. Max. Reheat Coil
Primar Primar Heatin Al
Name Zone Served System - y - y Fi & Control G"°5f
ow ow ow Method Type Capacity
(cfm) (cfm) (cfm) (Btuh)
Open Office N Open Office N PVAV1 2,100 420 1,050 DualMax Elt‘ectrlc 36,000
VAV Zn Resistance
Electric
Lobby VAV Lobby Zn PVAV1 400 80 200 DualMax . 6,840
Resistance
Private Office Private Office PVAV1 400 30 200 DualMax Elt‘ectrlc 6,840
VAV Zn Resistance
Electric
Conference VAV | Conference Zn PVAV2 500 485 485 DualMax . 16,500
Resistance
Electric
RestRm VAV RestRm Zn PVAV2 135 25 68 DualMax . 2,400
Resistance
Open Office S| Open Office 5 PVAV2 2,000 400 1000 DualMax Electric 34,200
VAV Zn Resistance




Il Training Module 9
B Objective: Create Thermal Zones
1. Create Thermal Zone

2. Assign Terminal Unit
3. Assign to Spaces




Il Training Module 9: Schematic Zoning Diagram




Il Training Module 9: Create Thermal Zone

* Right-click on Building Name(Acme Office) then select Create > Thermal Zone
“* A new dialog box opens - fill in the TheramalZone Name and then click OK

e R
File Edit Ruleset View Tool: Help

D=E| &8 2 &3

Envelope Mechanical I

) Project: “Acme Project __ TheriEiie Eriatin B 3
i — | Acme Office (1 story / 4,750 cond #t2) Edit .
B2 T:;“I PVAV1 (PVAV) s ThermalZone Mame: iThermaIZone i
Befihs .;::] PVAVZ (PVAV) Parent Component: IAcme Office j
E-med AirSystem 3 fine
------------- IZI CuweLlnears:. Copy
............. |-'j Cuweaua.dra-t“:s_ Bl DK I CAncal |
............. 3 CunveCubics: r i ———————— .}
------------- [ CurveDoubleQuadratics: CRabiact
Create * Building5tory
ExternalShadingObject
ThermalZone
AirSystem

ZoneSystem




Bl Training Module 9: Create Thermal Zone and Assign System

+» Typical view of the Thermal Zone Data Screen

— = T

Thermal Zone Data | Ventilation and Exhaust I Daylighting |

Currently Active Thermal Zone: IOpen Office Morth Zn LI
Mame: | Open Office Maorth Zn HVAC Zone Count: I_1 Floor Area: IW ft2
Type: ICDnditioned _:] Zone Multiplier: |_1 Num. Occupants: m people
Wentilation: | Forced _'_l
| Description: |
HWVAC Systems
Primary Htg/Clg System: |F'VAV1 Ll Supply Plenum Zone: |- none - ;l
I Ventilation System: |F’VJ’-".V‘1 __'_l Return Plenum Zone: |— none - _"_l

| Thermostat Setpoints and Sizing Parameters
Cooling

Heating
Thermostat Sch: |— none - _'J - none -

[] Design Supply Air Temp: | 850 | | b TH 1 =
i : : . .
i Supply Air-to-Rm Difference: | 200 °F | 2008 °F

! Design Supply Flow: | cfm I cfm
L
[l Design Flow Sizing Factor: 1.00 | 1.00

| 1

Max Flow Fraction in Heating:

E E——




Il Training Module 9: Assign Thermal Zone

/

** Double-click on Space Name(Conference) then assign Thermal Zone as shown below

-
Building Model Data

Space Data | Ventilation and Exhaust i Daylighting | Process Loads I

Currently Active Space: ICnnferena:e ;] | ( daylighting not available w/ simplified geometry )
Space Name: |Cnnference Multiplier: I 1 Space Status
Conditioning Type: |DirectIndnditinned _vj Flr-to-Clg Ht: 12.0 # Envelope: |New 'I
| Thermal Zone Ref: |Conferenu:e Zn _v_j Space Area: 480.0 f2 Lighting: Mew -
| - create new ThermalZone (and apply only here) -
| Supply Plenum Space: Open Office North Zn ( PPy only ) nlume: | 5760 #®3 Overall: MNew
| . |Lobby Zn
| Return Plenum Space: Private Office 7n
| Occupancy Class:
RestRm Zn
Open Office South Zn
I Function Defaults: ]-_n-one - [
Function: |Conuention_ Conference, Multipurpose and Meeting Center Areas :_I Schedule Group: ]Assembly :_l

Electric Use

Sensible Latent Schedule Name®
. Occupancy: | 67.00 people/1,000 ft2 | 2450 Btu/h-person | 155.0 Btu/h-person | none - ;_I
| Hot Water Use: 0.09 galih- SHW FluidSeg Ref:  |DHW Suppl B - - G
| ot Water Use | gal/h-person uidSeg Re ! upply __! | none __l
| DHW RecircSys Ref: i— naone - ;!

Ltg. Specification:

|AreaCategoryMethUd LI Fraction to Space Radiant Fraction

| 0.00 Watts/f2 0.00 | 0.00
| 0.00 w2 | 0.00 | 0.00

| 1.00 Wiz * Schedules will be defaulted for compliance analysis

IntLPDReg™:
MNonReg. Lighting:
Plug Loads:

Schedule Name*

|- none -

I- none -

|- none -




Il Training Module 9: Assign Terminal Unit

** Double-click on Terminal Unit then assign Thermal Zone as shown below

, |

Terminal Unit Data |

Currently Active Terminal Unit: ICanerence WAY ;l
MName: I Conference VAV Availability Schedule: i- none - ;!
Type: IVAVReheatElox LI # of Terminal Units: | 1 Min_ Air Frac. Schedule: |- none - j
Status: Hew ¥ Component Qty: 1
Zone Served: Conference Zn :!

3 : - create new ThermalZone {and apply only here} -
Primary AirSeg Ref: Open Office North Zn

: ; Lobby Zn
Air Flow (For single t Private Office Zn

Max. Primary Flow]Sla o7 A [ 521 AcH

| RestRm Zn

Min. Primary Flow:|Open Office South Zn | 505 ACH
Ll Max. Heating Flow: | 485 cfm

Reheat Ctrl Method: |Dua|l'u'1:aximum _:]

Fan Powered Terminals
Induced Air Zone: |— none - j Terminal Fan Power: i Wicfm

Induction Ratio: | Parallel Box Flow Frac: i

Parallel Box Ctrl




Bl Training Module 9: Space Data — Thermal Zones

Space Name Thermal Zone Name
Conference West Conference Zn
Lobby Lobby Zn
Men RR RestRm Zn
Open Office North Open Office N Zn
Open Office South Open Office S Zn
Private Office North Private Office North Zn
Women RR RestRm Zn
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