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@ LG Introduction

Introduction

Overview

The eQUEST Building Energy Modeling Guide for LG Multi V contains step-
by-step instructions for modeling LG Multi V system options. This document
primarily draws from the DOE-2.2 Building Energy Use and Cost Analysis
Program, Volume 1 and Volume 2. To download or learn more about eQUEST,
please visit http://www.doe2.com/equest/.

Disclaimer

This Building Energy Modeling Guide should be used as a guideline only.
Building load and energy have been approximated for modeling purposes
and vary with the input value of equipment (capacity, power input, etc.), and
actual results will vary accordingly. The conclusions of this Modeling Guide
do not guarantee actual energy costs or savings.

This Modeling Guide and its associated eQUEST library file are intended as
design and analysis guides to help designers optimize the design of LG Multi
V VRF systems based on energy utilization. Modeling accuracy is highly
dependent on user-supplied data. It is the user’s responsibility to understand
how the data entered affects program output and any predefined libraries
are used only as guidelines for entering that data. The calculation results and
reports shown in this guide and the eQUEST library file are meant to aid the
system designer and are not a substitute for design services, judgment, or
experience.

VRF-TG-BK-001-US 012G03 1
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Program Installation

To install eQUEST:

1. Download the latest version of eQUEST from the DOE Website by going
to http://www.doe2.com/download/equest/eQUEST_3-64_Setup.exe.

2. Download the eQUEST_3-64_Setup.exe file to a location of your choice.
3. Double click the eQUEST_3-64_Setup.exe file to begin the installation.

4. Follow the program prompts to install the program using the default
settings.

VRF-TG-BK-001-US 012G03 2
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Importing Multi V Library File

Importing Multi V Library File

Importing the Library File

To import the Multi V library file into eQUEST:
1. Obtain the Multi V library file (Bdllib.dat) from your LG Sales

Representative.

2. Double click the eQUEST icon on your desktop to launch eQUEST. The
eQUEST Startup Options dialog box appears:

= Open Recent Project:

eQUEST Startup Options x|

eQUEST 2.6, build 7130

" Select an Existing Project to Open
{* Create a Mew Project via the Wizard

" Generate SkyCalc weather File

5],4

El

Wiew Owveryiew | Exit |

Figure 1: eQUEST startup options dialog box.

Note: If this is not your first time opening eQUEST, open an
existing project instead.

3. Click the OK button to create a new project. The Which Wizard dialog

box appears:

VRF-TG-BK-001-US 012G03
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x|

g Schematic Design Wizard

Use this for the earliest design phase {when information is most
limited}, for smaller/simpler structures, simple schedules, and
simple assignments for internal loads and HvAC,

% Design Development Wizard

Use this for later, more detailed design {when more detailed
information is available), for larger, more cornplicated
structures, or for maore detailed internal loads, schedules, and
HYAC systern assignments.

Figure 2: Which Wizard dialog box.

Click the Schematic Design Wizard button.

When the Wizard appears, click the Finish button. The Wizard closes.
Click Tools > View File Locations > View eQUEST Data Directory.
The eQUEST data directory appears in Windows Explorer (often

C:\Documents and Settings\Administrator\My Documents\eQUEST 3-
64 Data\DOE-2):

=10/
J File Edit Wiew Favorites Tools  Help | #
J d Back = \__) e Ij 7 ) Search H__ Folders E'
| Address [ c:working Files\eQUEST 3-64 Data 8e
Folders x | Mame ~ | size | Type | Date Modifiec
3 He Temp d [ChCompliance File Folder 4/30/2012 11
) meel [C)Documentation File Folder 4/30/2012 11
[ Printer Drivers [CIDoE-2 File Folder 4/30{2012 11
[ Program Files DHelp File Folder 4/30/2012 11
) Temp [CiLibraries File Folder 41302012 11
55 WINDOWS [CIRates Filz Folder 4/30/2012 11
B [ waorking Flles [SiReports File Folder 4302012 11
0 asa [C5creens File Folder 4/30/2012 11
|- Blustooth Exchange Folder (Eskycalcuthr File Folder 4f30/2012 11
) cavo (D5upport File Folder 4/30/2012 11
@ Document Narming Conventions @Tutorials File Folder 4{30/2012 11
23 Downloads — [C)weather File Folder 4/30/2012 11
(CMWindaw File Folder 41302012 11
= Compllanc Sywizard File Folder 4/30/2012 11
[5) Documentation _}BDLExtSZ 19KE Configuration Settings  &/28/2007 9:1
3 poe-2 _}BDLL\b32 1KB Configuration Settings  1/8/2000 &:3
£ Help }BQUEST 3KB Configuration Setkings  6/4)2012 113
I Libraties
@ Rates
I Reports
I2) screens
I5) SkyCalCwithr
@ Suppart
) Tutorials
17 Weather
123 window =
4 | ;lJ | | |

Figure 3: Locating the library file.

7. Double click the DOE-2 subdirectory. A list of files appears:

VRF-TG-BK-001-US 012G03 4
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Importing Multi V Library File

8. Rename the Bdllib.dat file to original_BDIllib.dat. That way you can
return to the default file if the need arises.

9. Drag and drop the replacement Bdllib.dat file that you downloader
earlier into the Window Explorer dialog box. The file appears in the

dialog box.

10. Close the dialog box.
11.In eQUEST click File > Exit to close the program.

Testing the Library File

To test the Multi V library file in eQUEST:
1. On your desktop double click the eQUEST icon again. The program

appears.

2. Click Mode > Detailed Data Edit.
3. Click the Air-Side HVAC button. The Air-Side HVAC pane appears.
4. To the left of the pane, locate the Performance Curves folder in the

tree.

5. Right click the folder and select Create Curve Fit. The Create Curve Fit
dialog box appears:

VRF-TG-BK-001-US 012G03
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5,
Load Component Frarm Library |
Curve Fit Mame: |[SNSIENES
Creation Option: ICreate from scratch ﬂ
Curve Fit Type: I j
oK I Cancel |

Figure 5: Create Curve Fit dialog box.

6. Click the Load Component from Library button. The Curve Fit
Library Selection dialog box appears.

Curve Fit Library Selection =l
Category: Library Mame: bdllib.dat

Library File: iyt 3-64 datahdoe-24bdllib.dat

Library Entry Description:
Entry:

Transformer-Loss-fPLR j

oK I Cancel

Figure 6: Curve Fit Library Selection dialog box.

7. Select MultiV 3 (HP) in the Category list. The Entry list populates with
Multi V III outdoor units.

8. Click the applicable outdoor unit in the Entry list.

9. Click the OK button. The dialog box disappears, and the outdoor unit
appears in the Curve Fit Name box on the Create Curve Fit dialog box.

10. Click the OK button. The dialog box disappears, and the Performance
Curve Properties dialog box appears:

VRF-TG-BK-001-US 012G03 6
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Performance Curve Properties x|

Currently Active Curve: IARUNUQSBTS—CUUIEIR—fEWB&OAT ﬂ Type: Bi-Quadratic in T

Basic Specifications | Data Points

Curve Mame: I»QRUND‘)&BTE—CDD|EIR—FEWB&OAT

Curve Type: IB\-Quadratlc inT - Minimurn Output: -1,000,000.00
Input Type: ICurve Coefficients - Maximum Output: 1,000,000.00

Curve Formula: 2 = 3 + bX 4+ cX2 + dv + 62 + X7

where: -1,12632595 b= I 0.05474610 c= I-U‘DDU41054

on |
d= [ -0.01382520 e= | o.o0014402 f= | 000004546

Figure 7: Performance Curve Properties dialog box.

11. Click the Done button. The outdoor unit now appears in the
Performance Curves folder.

VRF-TG-BK-001-US 012G03 7
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Case Study

This document uses multiple sources of information to streamline the energy
modeling process for variable refrigerant flow (VRF) systems. This case
study features a building that is served by a VRF system. This study
demonstrates how to model the indoor units, piping, and outdoor units.

(3] Project 2.pd2 - eQUEST Quick Energy Simulation Tool [BEE

File Edic View Mode Took Help

DEHE 2o & et =N ST - &

=N ) ChEn Pk -] AN 1] B®Rx 7168
Project & Site Building shell Internal Loads water-Side HUAC Air-Side HYAC utility & Economics
2= | 2.0 Geometry  3-D Geometry | Spreadsheet | Summary |

Interiar walls
Roofs

Underground walls ||

L1 EL1 1 i Spe (B.104) Exterior Floors -,
-] L1 Pinm (G.5) Interir Floors =

(3 Fixed Shares Ceilings [ |
(23 Building Shades Underground Floors [
=3 Polygons T Windows -
E el F‘DD’:D‘WD” Window Overhangs -

Window Fins

ons {G.5E2.L13)
4 EL1 UFCons (G.NE3.U4)
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#7 EL1 EWall Cor
47 EL1 Roof Con:

Figure 8: eQUEST main window.

To model the building’s energy use:

1. We determine systems loads by space or zone, using the load
calculation results from eQUEST. For example, if four arbitrary zones
are created, the peak loads of the might appear as follows:

Zone 1 =24,000 Btu/hr
Zone 2 = 24,000 Btu/hr
Zone 3 = 24,000 Btu/hr
Zone 4 = 24,000 Btu/hr
Our building’s location is Atlanta, so the design temperature is 94°F.

We select an indoor unit (IDU) for each zone or space using the LG Multi
V III product line. We decide on four Four-Way Ceiling Cassettes.

4. We inspect the indoor unit capacity tables for those units, considering
the indoor and outdoor temperatures. Select units whose capacity is the
nearest to or greater than the anticipated load. Are choices were as
follows:

VRF-TG-BK-001-US 012G03 8
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Note: Individual indoor unit capacity is subject to change
depending on what outdoor units are used. Actual capacity
has to be calculated according to the combination by using
the outdoor unit capacity table.

e Zone 1=24,000 Btu/hr: ARUN243TMC2. 24,000 Btu/hr load: one
2.0 ton unit, 24,000 Btu/h. Capacity index (CI) = 24

e Zone 2 =24,000 Btu/hr: ARUN243TMC2. 24,000 Btu/hr load: one
2.0 ton unit, 24,000 Btu/h. CI = 24

e Zone 3 =24,000 Btu/hr: ARUN243TMC2. 24,000 Btu/hr load: one
2.0 ton unit, 24,000 Btu/h. CI = 24

e Zone 4 =24,000 Btu/hr: ARUN243TMC2. 24,000 Btu/hr load: one
2.0 ton unit, 24,000 Btu/h. CI = 24

We select an outdoor unit for the loads from our LG Multi V III product
line. We view allowable unit combinations in the Indoor Unit
Combination Total Capacity Index Table in the appropriate LG
Engineering Product Data Book (EPDB). In general, we choose outdoor
units based on the location of the unit, zoning, and purpose of the
rooms. The indoor and outdoor unit combination is determined by their
combination ratios, which is the ratio of the indoor unit capacity to the
outdoor unit capacity, expressed as a percentage. Optimally we shoot
for a 100% ratio or slightly under. Based on the following:

Total Load = 8 tons = 96,000 Btu/h =96, C1 =96
IDU Capacity = 8 tons = 96,000 Btu/h, CI = 96
We chose an LG Multi VIIl ARUN096DT3 (8 tons = 96,000 Btu/h, CI = 96).

Bia

!-'"'-a;

Figure 9 LG Multi V 1ll ARUNO96DT3
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6. We know the combination ratio is good because 96/96 =1 = 100%.

7. Next, we modify the indoor unit capacity index based on an indoor

Case Study

temperature of 67°F WB, once again using the appropriate EPDB. We
arrive at the following results:
e Zone 1: Initial CI = 24. Adjusted CI = 24.2 MBH (20.3 MBH sensible).
e Zone 2: Initial CI = 24. Adjusted CI = 24.2 MBH (20.3 MBH sensible).
e Zone 3: Initial CI = 24. Adjusted CI = 24.2 MBH (20.3 MBH sensible).
e Zone 4: Initial CI = 24. Adjusted CI = 24.2 MBH (20.3 MBH sensible).
For a sum of IDU outputs of 96.8 MBH.
Next, we modify ODU capacity for any piping losses. For this calculation
we assume that we have 65 feet of pipe from the ODU to farthest IDU,
where the main pipe is 30 feet long and there is 40 feet of branch pipe.
Our farthest IDU is 9.8 feet below the ODU, which is placed on the roof.
Our overall equivalent pipe length, L, is as follows:
L = (Lmain % Cf) + Lbranch
L=30ftx 1.0+ 130 ft. = 160.0 ft.
Cfrepresents the correction factor, which also comes for the EPDB. We
then correct for the elevation change, Hp. Using Cf and Hp, we

determine our overall capacity correction factor using the following
chart:
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Figure 10 Capacity Correction Factor

The result is a cooling capacity of a =0.98 based on the overall equivalent
pipe length, L, and the level difference, Hp.

VRF-TG-BK-001-US 012G03 10
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Case Study

Note:

If you are interested in learning more about piping losses

and Multi V 11l system design, download the EPDB from LG-

VRF.com.

Note:

The LG Air-Conditioner Technical Solution software

automates much of the piping loss calculation. You can
download it at LG-VRF.com.

9. Next, we correct for temperature effects on outdoor unit capacity using
the following input data:

e CR=100%

e Tout_db = 94°F
e Tin_wb=67°F

We arrive at a new total cooling capacity of 95.79 MBH with an
electrical power input of 6.64 kW for the compressors and the outdoor

unit’s fan motor.

10. Next, we correct with a safety factor. A 100% safety factor is assumed to
be sufficient with a 100% CR, so there is zero net change.

95,790[Btu/hr] x 100% = 95,790Btu/hr
11. We then ensure that the indoor unit capacity divided by the modified

outdoor unit capacity is greater than the peak cooling or heating load.
Otherwise the indoor unit capacity must be increased.

12. Next, we input the air-side HVAC system parameters in eQUEST:

Air-Side HYAC System Parameters

Cooling Compressor

Variable Speed -

Compressor Type:

Minirnurn Unload Ratio: 0.15 ratio

Min Hot Gas Bypass Ratio: 0.15 ratia
Crankcase Power

Crankcase Heat: 0.050 kW

Crankease Max Temperature: an0 B

Currently Active System: |51 sys (ps2) ~| Systern Typs: Pkgd War Vol Yar Temp
Basics I Fans 1 Qutdoor Air Coaling I Heating ] Preconditioner I Meters 1 Refrigeration I
Coil Capacity / Contral Unitary Power 1 Condenser I Capacity Curves I Evaporative Cooling 1 Economizer Staged-Yolurme
Cooling Power
Cooling Electric Input Ratio: 0.3457  BhufBtu

Performance Curves

Electric Input Ratio

f{t entering wetbulb,
t enter condenser):

[arunsoLTa-ConlEIR-fEWBRORT |
PYWT-Bypass-Factor-FEWB&EDE ~
PUYT-Cool-EIR-fEWB&0AT
PYYT-Heat-Cap-fEDB&OAT
PYWT-Heat-EIR-FEDB&OAT
RESUWT-Cool-EIR-LoSpeed-fEWB&OA™
RESYWT-Heat-EIR-LoSpeed-fFEDB&OAT
Defrost-ResisTime-Frac-fOWB&0DE
Defrost-ReversTime-Frac-fOWBXODE

fi

fRPM):
fi't entering wetbulb,
t outdoor drybulb):

ARUNED oolCap-fEWBE0AT
ARUNBOLT3-HeatEIR-FEWB&OAT

FES)

Low Speed Electric Input Ratio

ARUNBOLT3-HeatCap-fEWB&OAT b

RESVYT-Cool-EIR-LoSpeed-fEWEB&O0A |

Dane

Figure 11: Unitary Power (Cooling) Tab.

VRF-TG-BK-001-US 012G03
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Cooling data:
COOLING-CAPACITY : 95,790

Cooling EIR = 0.2399
(Cooling Capacity: 96.0 Mbh, Power Input: 6.75kW, EER =14.2)

Compressor type: Variable Speed

Minimum Unload ratio: 0.15

Min hot gas bypass ratio: 0.15

Crankcase heat: 0.060kW

Crankcase Max Temperature: 40°F

Performance Curves:

e COOL-EIR-FT : ARUN096DT3
e COOL-EIR-FPLR : ARUN096DT3

e COOL-EIR-LS-FT : RESVVT cool Lo speed EIR-FRPM

e COOL-CAP-FT : ARUN096DT3
e COOL-SH-FT : ARUN096DT3

Case Study

Air-Side HVAC System Parameters

fiternperatures)

fit entering wetbulb,
t entering drybulb):

fiflow)

fipart load)

flcycling onfoff):

Basics | Fans | Outdoor Air

Coil Capacity / Contral I Unitary Power ] Condenser

Currently Active System: |51 Sys (P52)

|

Systern Type: Pkad Var Vol Var Temp

Cooling | Heating | Preconditioner | Meters | Refrigeration |

Total Capacity

Capacity Curves ] Evaporative Cooling I Economizer

Sensible Capacity

Bypass Factor

[arunaniTs-Coolcapfev x| [PuuT-sens-capfewesc x| [PvuT-Bypass-Factor-few |

PWVT-Bypass-Factor-FEWBREDE
PYVT-Cool-EIR-FEWB&OAT
PWUT-Heat-Cap-fEDB&OAT
PWVT-Heat-EIR-fEDB&OAT
RESWVT-Cool-EIR-LoSpeed-fEWB&EOA
RESWAT-Heat-EIR-LoSpeed-fEDBROAT
Defrost-ResisTime-Frac-fOWBRODE
Defrost-ReversTims-Frac-fOWB&ODE
Defrost-ReversDem-Frac-fFOWB&ODE
ARUMEOLTS-CoolEIR-FEWBEOAT
ARLMEOLT: T
ARUMBOLT3-Heal - T
ARUMEOLTZ-HeatCap-FEWBROAT

~

~

D¥-Cool-CycleLoss-fFLR v

FRPMY: Dx-Cool-Cap-fRPMECAT ¥
Hin temp used in cooling curves: 0.0

Bypass Factor

PUWT-Bypass-Factor-fAir ¥

Bypass Factor

D¥-Bypass-Factor-fFLR. v

Staged-Vaolume

Done

Figure 12: Capacity Curves (Cooling) Tab.

VRF-TG-BK-001-US 012G03
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Air-Side HVAC System Parameters Elgl
Currently Active System: |51 Sys (PSZ) =] swstem Type: Pkod Var Vol var Temp
Basics | Fans | outdoor air | Cooling  Hesting | Preconditioner | Meters | Refrigeration |

Coil Cap / Contral  Unitary Power ] Preht/ Basebrd | Supp HeatDefrost | Cap Curves/Waste Ht | Stages

Heating Elsctric Powsr Heating Elsctric Input Ratio Curves Low Speed Electric Input Ratio Curve

. . . f(t entering wetbulb, f(t entering wetbulb,
g . X fEr - -Heat-EIR- -
Heating Electric Input Ratio: 0.3164  BtufBtu it Grosslar dlrudlsiy ARUMBOLTS-HeatEIR-fE P o RESWYT-Heat-EIR-LoSp

- undefined -

Furnace - creste -

- library -

na FREMY PYWT-Cool-Cap-fEWBROAT
PUYWT-Sens-Cap-fEWB&OAT
nfa PYWT-Bypass-Factor-fFEWB&EDE
PYWT-Cool-EIR-fEWB&OAT

néa PVYWT-Heat-Cap-fEDB&OAT
PYWT-Heat-EIR-fEDE&OAT

nfa > RESYWT-Cool-EIR-LoSpeed-fFEWB&OAT
RESYWT-Heat-EIR-LoSpeed-fEDB&OAT
nfa = Defrost-ResisTime-Frac-fOWB20DE
Defrost-ReversTime-Frac-fOWB&0DB
Defrost-ReversDerm-Frac-fOWB&ODE
ARUNSOLT3-CoolEIR-FEWB&OAT
ARUNBOLTI-CoolCap-fEWB&OAT

ARLIN
ARUNSOLTI-HeatCap-fEWB&OAT

Figure 13: Unitary Power (Heating) Tab.
Heating data:

e HEAT-SOURCE : HEAT-PUMP
e HEATING-CAPACITY :-101,370
e HEATINGEIR=0.2167
e (HEATING Capacity: 108.0 Mbh, Power Input: 6.86kW, COP =4.61)
e MAX-SUPPLY-T: 105
e Performance Curves:

e HEAT-EIR-FT : ARUN096DT3

e HEAT-EIR-FPLR: ARUN096DT3

e HEAT-EIR-LS-FT : RESVVT heat Lo speed EIR-FRPM

VRF-TG-BK-001-US 012G03 13
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Air-Side HYAC System Parameters

Currently Active Systern: |51 Sys [PSZ) v|  system Type: Pkad War Vol Var Temp
Basics | Fans | Outdoor air | cooling  Heating | preconditioner | Meters | Refrigeration |

Coil Cap # Control | Unitary Power | Preht/ Basebrd | Supp Heat/Defrost  Cap Curves/Wiaste Ht } Stages |

Total Capacity as fitermperatures) Wasts Heat
f{t entering wetbulb, ,—_‘ ,—_|
t entering drybulb): ARLINBOLT3-HeatCap-fE Waste Heat Use: - undefined -

PWNT-Bypass-Factor-FEWB&EDE ~
PYUT-Cool-EIR-FEWBXOAT i
PWUT-Heat-Cap-fEDBROAT
PYVT-Heat-EIR-FEDBGOAT
RESWAT-Cool-EIR-LoSpeed-FEWB&OA
RESWVT-Heat-EIR-LoSpeed-FEDB&OA
Defrost-ResisTime-Frac-fOWBAODE
Defrost-ReversTime-Frac-fOWB&ODE
nDefrost-ReversDem-Frac-fFOWB&0DB
ARUMEOLT3-CoolEIR-FEWBROAT

nia -

nia

e Heat Available from Cooling and Heating

n/a

Total Capacity as fiflow)

Total Capacity as f{part load) ARUNGOLT3-CoolCap-FEWB&OAT a -
LT3 EatEIR'f —
f{eycling): A nfa =
f(RPM: DX-Heat-Cap-fRPME0AT w nfa
nia -
nfa -

Done

Figure 14: Cap Curves/Waste Ht (Heating) Tab.

Air-Side HVAC System Parameters EWE

Currently Active System: |51 Sys (PSZ) | system Type: Pkod var Vol Var Temp

Basics I Fans 1 Qutdoor Alr’] Cooling Heating IPr’econd\tmner] Meters 1 Refr\geratlonl

Coil Cap / Control | Unitary Power | Preht / Basebrd ~ Supp Heat/Defrost ] Cap Curves/Waste Ht | Stages

Supplemental Heat Defrost

HP Supp Source: Mot Installed h Defrost Type: Reverse Cycle -
HP Supp Heat Capacity: Btuth Defrost Control: @n Demand hd

Minimurn HP Heat Temp: 1m0 # Maximumn Defrost Temperature: 40.0 M
Maximum HP Supp Temp: 4000

Defrost Runtime Frac = ’—_|
nfa F(outdoor drybulb, wh): Defrost-ReversDiem-Frac_x¥

Dane

Figure 15: Supp Heat/Defrost (Heating) Tab.

e HP-SUPP-SOURCE: Not installed

e DEFROST-TYPE : REVERSE-CYCLE
e DEFROST-CTRL: ON-DEMAND

e DEFROST-T : Set to 40°F.
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13. We then add fan parameters. We enter the total static pressure (TSP) or
fan power (kW/cfm) of the system supply fan.

Note: TSP includes also includes pressure drops across filters and
other internal air handler components.

Depending on the system type, you can set fans to cycle at night. Select
“no OA at night” if there is no economizer or “no OA at night +
economizer” plus the economizer type if your system has an
economizer.

Note: You may need to remove the economizer low limit in detail
mode.

For our system, we have four 4-Way Ceiling cassettes (ARUN243TMC2),
each with a 30W fan motor moving air at 600 cfm.

Air-Side HVAC System Parameters @E
Currently Active System: |S1 Sys (PSI) j System Type: Pkod Var Vol Var Temp
Basics Fans | Outdoor Air | Cooling | Heating | Preconditioner | Meters | Refrigeration |
Fan Power and Control | Flaw Parameters I Night Sycle Control |
Fan Power Parameters for single-duct systems
Crasign Delta T Static Taot Eff Mech Eff
kwi/cim = in WG Frac Frac Fan EIR = f(PLR)
supply: | o.o000s0 | 0as | | 053 | T | B
Unused: | | | | LA | Ir =l
Return: | [ | [ 0.53 - =
Fan Control and Placement
Fan Schedules Fan Control Fan Placement Motor Placament
Cooling: [51 Syst (PSZ) Fansch =]  [variable Speed =] [oraw Through =] [wa -
unused:  [n/a B =] [owa =] [oa |
Return: | =] [na =]
Exhaust: Jefined '_|

Figure 16: Fan Power and Control (Fans) Tab.

Refer to the EPDB for the indoor units you intend to model to find the
TSP and other data. Pressure losses should include filters, coils, and the
distribution system. You should use the full-load power of the supply
fan per unit of supply air flow rate at sea level, using either SUPPLY-
STATIC or SUPPLY-KW/FLOW. eQUEST calculates the part-load power
consumption of the supply fan versus the part-load characteristics
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corresponding to the control mode selected. You should choose the
variable speed option, specify the supply fan placement, and specify the
design air flow capacity of the indoor units’ supply fans.

Air-Side HVAC System Parameters E|E|
Currently Active System: |51 Sys (PSZ) | system Type: Pkod var Vol var Temp
Basics Fans 1 ©Qutdoor Air I Cooling ] Heating ] Preconditioner I Meters I Refrigeration
Fan Pawsr and Cantral Flow Parameters ] Night Cyele Contral |
Flow Parameters for single-duct systems
Design Min Flow Min Flow Max Flow Min Fan Max Fan
cfm cfm/ftz Ratio Ratio Ratio Ratio
Supply Flaw: | zan0 | | | 0.25 1.00
Heating Mode: | | n/a
Return Flow: n/a
nia hd
Indoor Fan Mode: Intermnittent hd
Dual Speed Fan/Compressor Ratios 75
[ nia [ wia [ nfa [ i nfa

Figure 17: Flow Parameters (Fan) Tab.

Both the minimum and maximum air flow rates through a supply fan
are expressed as a fraction of the design flow rate. We chose to set the
rate to INTERMITTENT where the indoor unit fan operates as with the
CONTINIOUS setting but only for a fraction of an hour required for
space heating or cooling.

14. Next, we run the simulation.
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ulation Tool

File Edit View Mode Tools Help

D=\ =R & e snayEE R o
” X 8= B Q1§ ANk nW R Flo S
Project & Site Building Shell Internal Loads Water-Side HVAC A de HYAC Utility & Economics

sl | air-side HYAC System | Spreadsheet | Summary |
Froject: Test_041112' ~
(21 Global Parameters il Pkgd var vol var Temp
= 5% S1 Sys (PSZ)
-] EL1 5w Perim Zn (G.SW1) i
-] EL1 SE Perim Zn (G.5E2)
5] EL1 ME Perim 2n (G.ME3)
5] EL1 W Perim Zn (. hw4)
o el Pl Zn (6.5

(=42 Performance Curves

[# ARUNIDODT3-ColEIR-FEWBRO - -
[ ARUN1D0DTS-Conl-EIR-fPLR.
[ ARUN100DTS-ConlCap-FEWERC
-+ -+

Zone Assighments
ELL SW Perim 2Zn [G.SW1)
EL1 SE Perim Zn (G.SE2)
EL1 NE Perim Zn {G.NE3)
ELL NW Perim Zn {G.NW4)
ELL Pl Zn (G.5)

Heat Pump Heat Pump

Simulation Progress [ 72%]

. 4 ARUN1O0DT3-HaatEIR-FEWERC Run 1 of 1; Test_041112 - Baseling Design

- z ARUN100DT3-HeatCap-FEWER(—

Simulating HYAC Equipment for

|2 RESWT-Cool-EIR-LoSpaed-FEW Outside Air

[/ RESWIT-Heat-EIR-LoSpesd-FED Ecanormnizer Saturday, October 6, 2012

L PvT-Sens-Cap-fEwmROAT | | Abort
|2 PuwT-Bypass-Factor-FairFlow

|2 PWWT-Bypass-Factor-FEWBREDE
|7 D-Bypass-Factor-fRLR
|/ D%-CookER-fRPMEOAT
|/ D¥-CookCondFan-FRLREOAT Systerm
[/ Dx-Heat-EIR-fRPMBOAT Meters
|/ D-Heat-CondFan-fRLREOAT
|7 D-Heat-CycleLoss-FRLR
|2 De-CookCycleloss-fRLR
|7 Dx-CookCap-fRPMEOAT
|7 D-Heat-Cap-FRPMBOAT

|2 Defrost-ReversDem-Frac-FOWE
(2 Performance Data
=) (2 Eleckric Meters

% Em

chions Companent Tree
Performing Simulation T

Figure 18: Simulation calculation in progress.

15. Finally, we inspect the results:

Test_041112.pd2 - eQUEST Quick Energy Simulation Tool

File Edit Yiew Mode Tools Help

[Ded| =3 &2 sssacnms s
Al x|

P rcturn to Building

Description Mods

=1 Comparison Reports

- Manthly Tatal Energy Consumption
nnual Utility Bils by Rate
Manthly Utilicy Bills
nnual Energy by Enduse
nnual Electric Use by Run and Enduse
iFe-Cycle Costs Summary
ife-Cycle Savings Graph
ife-Cycle Savings Comparisan
ngle-Run Reports
Manthly Energy Consumption by Enduse
nnual Energy Consumption by Enduse
Manthly Utility Gills - All Rates
Manthly Peak Demand by Enduse
nnual Peak Demand by Enduse

> Manthly Elsctric Pesk Day Load Profiles
=[] Parametric Run Reports
nnual Building Summary (2 pgs)
nnual Enduse Surmary (4 pgs)

]

Gl A4S BHEH

04/11/12 @ 12:05

Project/Run: Test 041112 - Baseline Design Run Date/Time:

=l

Electric Consumption {(kWh) |

il

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

o

] area Lighting ] Pumps & Aux, [ | Space Heating
B Task Lighting O ventilation Fans ] Refrigeration

B misc. Equipment Water Heating B Heat Rejection
0 Exterior Usage [ Pump Supp. [ | Space Cooling

Electric Consumption (kWh x000)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec  Total
Space Cool 0.00 0.00 0.08 0.26 0.50 0.85 0.90 1.01 0.73 0.33 0.07 0.00 4.75
Heat Reject. - - - - - - - - - - - - -
Refrigeration = = = = = = = = = = = = =

il |3

Projects { Runs

Figure 19: Simulation results.
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The results consist of reports in three main categories:

e Verification reports that summarize the model input, as well as design
values calculated by the program.

e Summary reports that present the results of the program simulation.

e Hourly reports that tabulate the hourly values of a user-selected set of
simulation variables.
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