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Building Simulation Users’ Group

Sponsors
« The Energy Trust — Funding*
« NW Natural — Space & AV*
« ODOE - Technical Input
« ASHRAE - PDHs for P.E.s & CEMSs
« Members — Substance*
*No support — No BSUG

EnergyTrust

of Oregon, Inc.



Building Simulation Users’ Group

Modeling Baseline/Protocol Survey
e Disclaimer: ELJ did not participate
 Low number of participants
* Insightful comments
e Survey design was poor - gaming
 Results sentto BCD & ETO
 Available to BSUG members on request

EnergyTrust

of Oregon, Inc.
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Location — Based on IP Address
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Building Simulation Users’ Group

Org Type — Includes Multiple Entries

OrganizationType | No. | %
Contractor 6| 10%
Building operator 0| 0%
Engineering firm 25| 42%
Architectural firm 5| 8%
Energy consultant 16| 27%
Conservation prog admin 2 3%
Other (please specify) 6| 10%

Total:] 60(100%

EnergyTrust

of Oregon, Inc.
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Other Organization Types
 Research Laboratory
 Oregon Department of Energy
e Government
 Energy Services Company
« Multidisciplinary nonprofit
 Integrated Energy Services

EnergyTrust

of Oregon, Inc.
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Summary of Results — Mult Types
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Building Simulation Users’ Group

Other Functional Types
e Building Scientist
 Review analyst's work
e QOutreach
 Researcher
 Program manager - M&V

EnergyTrust

of Oregon, Inc.



Building Simulation Users’ Group

Use Prefer

Individual Function No. (90.1| L [90.1| L
Engineer 271 271 13| 19 4
Analyst 13 11 9 10 2
Designer 4 4 3 3 0
Conservation Administrator 0 0 0 0 0
Architect 2 2 2 1 1
Contractor 0 0 0 0 0
Facilities Operation 0 0 0 0 0
Marketing 0 0 0 0 0
Programmer 0 0 0 0 0
Management 1 1 1 0 0
Student 0 0 0 0 0
Other (please specify) 4 2 1 0 1
Total:| 51| 47| 29| 33 8

Summary of Results — Single Indivduals

EnergyTrust

of Oregon, Inc.



Building Simulation Users’ Group

Summary of Results — Individuals

Individual Summary No. |190.1| L
Use Protocol| 51 47 29
Percentages 92%|57%

Preferred Protocol 33 8
Percentages 65%|16%

EnergyTrust

of Oregon, Inc.




Building Simulation Users’ Group

Paraphrased Comments
Appendix L Pros
* Oregon specific
« ASHRAE is generic

 More accurate In estimating the actual
baseline energy consumption

« ODOE will not accept ASHRAE

EnergyTrust

of Oregon, Inc.



Building Simulation Users’ Group

Paraphrased Comments
Appendix L Cons

« SEED has unrealistic and rigid baseline
HVAC systems

* Direct project cost increase

* Indirect costs (3" party reviews)

Wil cause fewer measures to be adopted
« BETC and ODOE may be eliminated

EnergyTrust

of Oregon, Inc.
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Paraphrased Comments
ASHRAE Pros
e Industry standard
 Easier

EnergyTrust

of Oregon, Inc.
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Paraphrased Comments
ASHRAE 90.1 Cons

e Baseline inaccurate (window distribution,
etc.).

* Not Oregon specific

EnergyTrust

of Oregon, Inc.
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Other Observations

e Comparisons are relevant, not absolute
values

« Simply use the Oregon code as a baseline

 SEED should be approved for LEED
projects

 New Buildings should accept both

EnergyTrust

of Oregon, Inc.



Building Simulation Users’ Group

Further Discussion
e Panel discussion in March
 Need representative members
» Creators, reviewers, policy folks, etc.
 Will broadcast a call for volunteers

EnergyTrust

of Oregon, Inc.



Building Simulation Users’ Group

Intermediate eQUEST Training

Not going to happen before ELJ departs
excepting today’s presentation

EnergyTrust

of Oregon, Inc.
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Today’s Discussion

Intermediate Programming in eQUEST

Mark Nieman, PE, CEM

Senior Energy Engineer
McKinstry

EnergyTrust

of Oregon, Inc.



January 19, 2011 BSUG: Intermediate Programming in eQUEST

Intermediate Programming in eQUEST

Mark Nieman, P.E., CEM
McKinstry Co., Seattle, WA
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

This session will look deeper into the capabilities of eQUEST using the Detailed Mode
and text editors. A review of eQUEST’s deeper help file references will be reviewed,
followed by a brief example of a non-standard under-floor air distribution (UFAD) model
creation. Examples include using variables within entry fields, creating custom meters,
using IF-THEN-ELSE statements, creating parametric runs and using custom hourly
reports for troubleshooting.

1. Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© 0O N o Ok~ wbd

Using Custom Hourly Reports for Troubleshooting

@mstry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© ® N o 0k~ wDdRE

Using Custom Hourly Reports for Troubleshooting
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

|. Detailed Mode

1.

© N O UA ®WwN

Used after setting up with Wizard

Used for building from scratch or file snippets

Better schedule control

Wider selection of equipment to model

Allows for defining sub-meters (useful for LEED, etc.)
Allows for non-standard models

Can define custom meters (such as steam)

Can define custom hourly reports for troubleshooting

@mstry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

|. Detailed Mode

(2] UFAD Prototype. pd2 - eQUEST Quick Energy Simulation Tool
File Edit Wiew BgkisEN Tools Help

[ = E Mode Help e s v E R [2]
ep v weardDataEdt || Q7R B A B T

Shell Internal Loads W ater-Side HWAC i

S redd  Detailed Data Edit

Energy Efficiency

Measure Wizard
ﬁ Simulate Building

Performance

4 G
o
E
o
E ¥}

2l x| | 2-D Geometry ] 3-0 Geormetry ] Spreadsheet ] Surnmary ]

Building Creation
Wizard

Perform Cormpliance
analysis

instry

FLife 0f Your Building
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© ©® N o bk whE

Using Custom Hourly Reports for Troubleshooting
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

I. Text Editors
1. EditPad Pro
2. NoteTab
3. Others
a. Look for File Compare Functionality
b. Look for good Search & Replace
Il. File Compare Functionality
lll. Edit eQUEST Files in Detailed Mode
1. *.pd2: The Wizard and pointer file
a. Usually not editing this file
2. *.inp: The actual input file
a. This is the main file to edit — very easy to do in text editor
3. *.prd: Parametric Run file
a. Can edit, but formatting is very difficult and easy to break
b. Best to edit in eQUEST Detailed Mode

@mstry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Il. File Compare Functionality

& EditPad Pro - [C:\Documents and Settingsimarkniy DocumentsieQUEST 3-64 ProjectsATCC Building 12 Rew. 2TCC Bu

File Edit Project Search Block Mark Fold Tools  Macros Convert  Options  Wiew  Help
(L Bl i = L = ) o Lo B el check e |- B @ 8-
TCC Building 12 Rev 3.inp 1 TCC Building 12 Rev 4 4-HPs.if
INFUT - Spell Check Project alk+F12
o 28 Spell Check Al Shift+Ctl4+F12
| 485 Live Speling Ch+F12
¥ TTTTTTTTTTTTTTTTTTT T “B- Sort Alphabetically 8-2
z ibort, Diagnostics r'l'g‘ Sart Alphabetically Z-4
Delete Duplicate Lines. .
Trim Leading Whitespace
Trim Trailing Whitespace
: Trim Whitespace
% zlobal Parameters -E. ompate Files
o I8 -ompare with File on Disk
FARAMETER
"Proposed Lights™ = 0
FARAMETER
"HF EER" =9 .. i statistics
FARAMETER Project Statistics
"HP COP™ =1 .. Statistics For All Files
FARAMETER
"Eoiler Flag™ =0
-
] Tirtle. Bun Perinda. Destdinm Dawa. Halidaws

instry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

# Compare Files

Select file to compare the ackive file with, The active File is the "old” file, The file you select below is the "new" file,
Project File Full Path
@Untitled TCC Building 12 R... Ci\Documents and SettingstmarkniMy Documents

Hows ko compare the files What to display
Minirmum number of lines for matching block: 2 Highlight chaniges in ariginal files
__ Ignare differences in leading spaces and tabs [ Inew file with Fully merged conkents
g2 Ignore differences in trailing spaces and tabs Mew file with removed and added lines
- Ignore all differences in spaces and kabs [CIrews file with remaved lines onky
Ignore added and removed blank lines [IMew file with added lines anly
12 [l1gnote differences in case [Imew file with unchanged lines only

w OK ‘ l xCanceI ] l i€ Help
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

%! EditPad Pro - [Differences between TCC Building 12 Rev 4 4-HPs.inp and TCC Building 12 Rev 3
File Edit Project Search Block Mark Fold Tools Macros Extra Conwert  Oplions  Wiew  Help
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© ©® N o bk wDhRE

Using Custom Hourly Reports for Troubleshooting

Slide 11 of 71




January 19, 2011 BSUG: Intermediate Programming in eQUEST

I. Help File References
1. DOE2 Glass Library
2. View Default /Range
3. DOE2 Help File

@mstry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Currently Active Glass Type: |EL1 Wwindow Type #1 ST j Type: Glass Library

Basic Specifications ] Component Details | Solar/Optical Details |

Glass Type: |EL1 window Type #1 GT

Specification Method: | ElEEERSITETRY Ttem Help

. . Topic Hel
Library Selection: |0R CZ1,30.1-40% ﬂ - P

Tutorials and Reference

Angular Data Use: |Use curve fit to data j

Inkroductory Tutorial (pdf)

Yiew Default/Range. ..
LEED Analysis (pdf)

Life-Cyele Costs (pdF)
Editfview User Defaulk, .,

Modeling Procedures Quick, Reference (pdf)
Editfview User Expression. ..

Detailed Simulation Reports Summary (pdf)

instry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

,-‘/El; 0= Hl@ _;? et Bl %L ME) - DOE2 Glass Libraryxls [Compatibilty Mode] - Microsoft Excel - 8 X
sl =
" Home Insert Page Layout Farmulas Data Review View Developer Acrobat o - = X
= X.cit === 2 = = e Bl [ = == || 3 AutoSum = %? :
j Arial =112~ |||l 7”@”| (=1 Wrap Text General % ij ﬂ‘id |:‘ﬁ é_ [ | ﬁ
“— 23 copy e == @] Fi -
Paste { - || - - - - ~ o .0 .00 Conditional Format Cell Insert Delete Format Sort & Find &
- Format Painter i 88 | 5 B | K P S e Merge &« Center - | 18t o o615 Formatting - as Table = Styles~ |~ - - (P CIear™  Fifter~ Select~
Clipboard (] Font {F] Alignment P} Number = Styles Cells Editing
| Al - Jx | DOE-2 Glass Library Listing (click a heading to sort)
Pl B i ol E F G Ho [ 1 ] m K L [ s
1 [DOE.-2 Glass Library Listing _(click a heading to sdrt)
2 Thisis a listing ONLY. Edits to this spreadsheet will not alter the DOE-2 glass library Glass j Gap | Gap | Center Glass+Frame (NFRC) U-Value Solar Heat | S
3 Current for eQUEST version 3.56 and later Type | gof Thickness Glass Glass | aAumno | Aumw Alumclad | Wood | Fiberglass | Gain Cosff. | (
4 Doe-2 Glass Library Entry Name SQUEST Wizard Glass Category Name | Code | panes  (inches) | Fil | UValue| Hreak | Bresk |  Wood | Vinyl Vinyl | SHGC
gle 1o00 1 n/a nia b | 1.21 1.14 1.0% 1.05 1.00
gle Cleal 1001 1 nla nia 108 1.18 1.12 1.03 1.03 089
9 |Single Low Iron Single CInTint 1002 1 nla nia EH 121 1.14 1.05 1.05 1.00
10 | Single Low Iron Single CIrTint 1003 1 nia nia A1 120 1 1.04 1.04 0.99
' Single Tint Bronze Single CInTint 1200 i nla nia £ 1.21 g f3 1.0% 1.05 1.00
ingle Tint Bronze Single CITint 1201 1 n/a nia 1.08 118 1 1.03 1.03 0.99
13 | Single Tint Green Single CInTint 1202 1 nia nia T 1.21 1 1.05 1.05 1.00
1203 1 n/a nia 1.08 1.18 112 1.03 1.03 0.99
1204 1 n/a nia by | 1.21 1.14 1.0% 1.05 1.00
1205 1 nia nia 1.08 1.18 1.12 1.03 1.03 0.99
Single CInTint 1206 1 na nia 1.09 118 112 1.03 1.03 0.99
18 [Single Ref-A Clear-L Singie Reflective 1400 1 nia nia 0,85 0.53 0.88 0.81 0,81 0.78
gle Ref-A le ctive 1401 1 n/a nia 05 0.98 0.93 0.85 0.85 0.81
gle Ref-A ive: 1402 1 n/a nia 055 1.03 0.58 0.50 050 0.86
21 |Single Ref-A Tint-L Single Reflective 1403 1 nla nia 0.87 0.95 0.50 0.82 0.82 0.79
22 |Single Ref-A Tint-W Single Reflective: 1404 1 n/a nia 0.3 0.98 0.93 0.85 0.85 0.81
Single Ref-A Tink-H 1405 1 nia nia 0.8 1.0 0.38 028 0.28 0,84
| Single Ref-B Clear-L 1408, 1 n/a nia 0.96 1.04 0.8% 0.80 0.80 0.87
gle Ref-B Clear-H 1407 1 nia nia 0.87 1.05 1.00 0.81 031 088
26 |Single Ref-B Tint-L Single Reflective 1408 1 nia nia 0.87 0.85 0.50 0.82 0.82 0.79
27 |Single Ref-B Tint-M Single Reflective: 1409 1 n/a nia 0.89 0.97 0.92 0.84 0.84 0,20
28 Single Ref-B Tint-H Single Reflective 1410 1 nia nia 0.97 1.05 1.00 0.91 031 0.88
28 |Single Ref-C Clear-L Single Reflective 1411 1 nia nia 0.88 0.96 0.91 0.83 0.83 0.80
gle Ref-C Clear-M 1412 1 nla nia 092 1.00 085 0.87 0.87 0.83
gle Ref-C Clear-H 1413 1 n/a nia 0.94 1.02 0.87 0.89 0.89 0.85
_32 |Single Ref-C Tint-L Single Reflective: 1414 1 n/a nia 0.88 0.96 0.91 0.83 0.83 0.80
| Single Ref-C Tint-M Single Reflective 1415 1 nia nia 0.82 1.00 0.95 0.87 0.87 0.83
e R 1-H Single Refl 1418 1 na nia 0.94 1.02 0.97 0.89 0.9 0.85
35 Single Ref-D Clear Single Reflective 1417 hi nla nia 1.08 AT 1.11 1.02 1.02 0.58
36 [Single R int e 1418 1 n/a nia 1.08 BT 119 102 102 0.8
gle Low-F Clear (e2=4) 1600 1 nia nia 088 0.96 0.51 0.83 0.83 0.80
gle Low-E Clear (e2=.2) gle Low-E 1601 1 nla nia 0.76 0.83 0.78 0.72 072 0.89
[ Single Lowi-E Clear (g2=.2) Single Low-E 1602 1 na na 075 0.81 0.7 0.71 0.7 068
40 | Single Electrochromic Absorbing Bleached/Colored Single Electro 1800 1 n/a nia 1.08 1.18 142 1.03 1.03 0.5

4 < ¥ W] DOE-2 Glass Library <]
Ready | iﬂ
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Currently Active Glass Type: |EL1 Wwindow Type #1 ST j Type: Glass Library

Basic Specifications ] Component Details | Solar/Optical Details |

Glass Type: |EL1 window Type #1 GT

Specification Method: | ElEEERSITETRY Ttem Help

. . Topic Hel
Library Selection: |0R CZ1,30.1-40% ﬂ L P

Tutorials and Reference
Angular Data Use: |Use curve fit to data j

fault/Range. ..

Editfview User Defaulk, .,
Editfview User Expression. ..

instry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

x)

View Default/Range

BOL Cormrand and Kevword Names
Command; GLASS-TYPE (G-T) kewvword: TvPE

=tatus Bar Message

The type of layer (Glass, Gap ar Blind)

Ciata Type Information

& single pre-defined symbolic value.

Current and Default Walues

Current walue; Glass Library (Usr Yal)
User-defined default:  {reguired) {(Def Yal)
DOE-Z default: (reguired) [(Def Wal)
Units Label
(nane)
Edit/View Expressions... | || OK

try

Slide 16 of 71 WLite 0f Your Building




January 19, 2011 BSUG: Intermediate Programming in eQUEST

Air-Side HYAC System Parameters

Sify Currently Active System: |EL1 Sysl (PIU) (G) j Systemn Type: Powered Induction Unit
— Basics l Fans Outdoor Air l Coaling ] Heating ] Preconditioner ] Meters ] Refrigeration ]
P

am . . . .

= Outside Air and Econorizer l Heat Recavery 1 ] Heat Recavery 2 ] Matural Yentilation ]
uth

st

i Outdoor Yentilation Air

st - 5 5 .

t Minirurn Qutside Air: ratio

a5t Minimurm & Control Method: |Fracti0n of Design Flow j

it

asH] Minimum O& Sizing Method:

e Minimum Air Schedule: |- undefined - j

Zn

PIU Outside Air from Systerm: | undefined - ﬂ

uth

st Air-Side Economizer Cycle

it -
o Cutside Air Control:  |O& Temperature = Economizer Schedule: |— undefined - j

»

=5t .

i Enthalpy High Limit: Topic Help zer Low Limit: ] 45.0 °F

= . . Tutarials and Reference 4 .

#st Return & Outside Air Deltas - n Q8 Fraction: 1.00 ratio

IFe

n n/a Yiew Defaulk/Range. .. n 04 Hurnidity: I/l

Resh Default
it n/a =estors berad Hurnidity I/l

LtH Editview User Default. ..
st
wkh
sk
ikH
=25k
it

EditYiew User Expression. ..

25t
IFe

Component Tree |—‘ |

Slide 17 of 71
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Locate

Contents | Index  Search l

Type in the word(z] to zearch for;

|I:uui|u:|ing azimuth ﬂ L

Ligt Topicz

Select topic: Found: 0
Title |L|:u:ati|:|n Ranl

[ Search previous results
[v Match similar waords
[ Search fitles only

Print  Optionsg

Wolume 2: Dicticnary = HVAC Components = SYSTEM =
Yentilation Air > Outside Air Economizer Cycles

DRYBULB-LIMIT

Specifies the maximum allowable outside air
temperature for which the economizer is enabled.
The outside air dampers return to their minimum
position above this value. The default is 65°F.

For OA-CONTROL = TEMP, this keyword is always
used. For all other economizer types, this keyword is
an optional limit, and acts only when specified.

Slide 18 of 71

instry

Of Your Building




January 19, 2011 BSUG: Intermediate Programming in eQUEST

Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© ® N o Ok~ wDhRE

Using Custom Hourly Reports for Troubleshooting
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

4. Non-standard UFAD Model

a. “Cooling via Underfloor Air Distribution: Current Design Issues and Analysis
Options” by Addison & Nall

b. “EDR Simulation Guidebook Volume 1, PART 1: Underfloor Air Distribution
and Thermal Displacement Ventilation”

i. http://www.energydesignresources.com/media/2654/EDR DesignGuli
delines %20HVAC Simulation.pdf

li. Loads to plenum

# 1nternal Load Distribution Values for Typical Underfloor Air and Thermal

Displacement Ventilation Encourages Systems>

Percent Load to Space Percent Load to Plenum
Thernal Thernal
Underfloor Air Displacement Underfloor Air Displacement
Load Component Distribution  Ventilation  Distribution  Ventilation

5% 67% 25% 33%
67% 50% 33% 50%
67% 50% 33% 50%

"
Source: CTG Energetics, Inc.

instry

Slide 20 of 71 "VLife Of Your Building



http://www.energydesignresources.com/media/2654/EDR_DesignGuidelines_%20HVAC_Simulation.pdf
http://www.energydesignresources.com/media/2654/EDR_DesignGuidelines_%20HVAC_Simulation.pdf

January 19, 2011 BSUG: Intermediate Programming in eQUEST

lii. Modeling Issues
1. System Selection (i.e. Powered Induction Unit - PIU)
2. Supply Air Temperature

a. 64°F to 67°F supply air temperature set point (MIN-
SUPPLY-T or COOL-SET-T) as opposed to a 55°F set
point for traditional mixing systems

3. Dehumidification

a. Be aware, you may need to condition down to 55°F,
depending on conditions

4. Air Volume
a. Consider elevated SAT & load to space vs. plenum

b. Supply air flow rates for UFAD systems range from 25%
less to 15% more than traditional overhead systems

5. Static Pressure
a. May be lower for UFAD--consider your conditions
6. Economizer Controls
a. Typically increased economizer hours due to higher SAT

@mstry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

7. Building Skin Loads

a. If return grilles are located directly above the windows in
perimeter spaces served by UFAD or TDV systems, a
significant portion of the convective cooling load
associated with the building skin can be funneled directly
into the return air plenum. A precise energy model for
UFAD and TDV systems can account for the energy
savings associated with this phenomenon by
reapportioning some of the glazing and exterior walls in
the occupied space to the adjacent plenum. However, this
methodology may result in the loss of legitimate
automated daylighting control savings in DOE-2-based
programs.

8. Perimeter Systems

a. Select the type of space heating and zone terminal units
in DOE-2 that most closely represent the perimeter
system design for their project

¥ \instry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© ©® N o Gk wDdhRE

Using Custom Hourly Reports for Troubleshooting
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

5. Variables Within Entry Fields
a. Parameter or #PA

User defined numbers
Returns the value of a BDL-defined PARAMETER u-name.
Syntax: Parameter(str) or #PA(str)

1. where str is the u-name of a PARAMETER defined in the BDL
file

2. #PA("Variable Name")
Example
PARAMETER
"Light Load Factor™ = 0.75
LIGHTING-W/AREA = #pa(''Light Load Factor')*0.513 ..

@mstry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

. Space Properties @E|

Currently Active Space: ]ELl South Perim Spe (G.S1) LJ Zone Type:! Conditioned

Basic Specs ] Equipment] Infiltration | Daylighting ] Contents  Lighting l

Lighting Data Input Method: ]Power Cefinition LJ Task Lighting
Scheduls: i— undefined - j
Power P Light to | Lightto | Lightto |RadF
Density (ﬁ"\;"\‘,e)r Lighting Type Schedule Space | Adj Spc | Return Thi Poy Ciensit nia
(A2 ) {ratio} ({ratio) {ratio) Spa v
néa
al, 0.344 Rec Fluor R - |LE - 0.10 0.90 I
2 0213 n/a|Rec Fluor RY ¥ |Lt OS5 - 0.80 0.20 1
= nfa nfa|Sus Fluar ¥ |- undefined - - nda néa nfa Warkplane Height: ] =50 i
4 rfa n/a|sus Fluor - |nfa néa n/a nsa
5 n/a n/a|Sus Fluor - |nfa nda nia nda
< | )

Power Surnmmary
A2 letny
Overhead Lighting: 0.557 1.89
Task Lighting: 0.000 0.00
Misc. Equipment: 0.502 1.71

instry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

=2 w L — W —
Space Properties |2|r‘5__(|
it Currently Active Space: |EL1 South Perim Spe (G5.51) j Zone Type: Conditioned
P Basic Specs | Equipment ] Infiltration I Daylighting ] Contents Lighting l
It . .
1 Lighting Data Input Methaod: |P0wer Cefinition j Task Lighting
El "
a Schedule: |- undefined - =l
Fower p Lightto | Lightto | Lightto |[RadF
a Density (iI{l\‘Ue)r Lighting Type Schedule Space | Adj Spc | Return Thi nda
i (W FE2) {ratio} (ratio) (ratio) Spa y
. n/a
- 1034 penbel v - 0.10 0.50 |
z 0.213 . 05 - 0.50 0.z0 1
tH Topic Help 4 Work 2 nn
i - plane Height: 2,50 ft
t 3 n/'a Tutorials and Reference y [ndefined - nsa nsa nfa
tH 4 nfa n/a nfa nfa
4 5 nia Wiew Default/Range. .. nia nfa nda
th 4 Restore Default | 3
i:_ EditView User Default... PERTEr SISy w2 i
E Overhead Lighting: 0.557 1.59
€ Task Lighting: 0.000 0.00
n Misc, Equipment: 0,502 1.71
th
k
tH
5
tH
E
tH
st}
2
f
th
k
'

instry
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January 19, 2011 BSUG: Intermediate Programming in eQUEST

]

User Input Expression

User Input Expression for Space 'EL1 South Perim Spo (G.51), LIGHTIMNG-W /AREA[O]:

if (#pa("UFALD Flag™)==1)
then #pa("Light Load Factor™) *0.513
else 0.513
endif
Install Expression From User Default Install Expression From DOE-2 Default

Ok Cancel

instry
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b. Symindex or #SI
I. Returns the symbol table index of the symbol named.
li. Syntax: SymiIndex(str,com,key) or #Sl(str,com,key)

1. where str is the character string of a BDL symbol, com is a
command, key is a keyword. The second two arguments are
optional, so the user can call this function with just str, with both
str and com, or with all three.

2. Symindex( str): returns the symbol index of the symbol
matching the character string str and of the same symbol type
as the keyword being set by the expression.

3. Symindex( str, com ): returns the symbol index of the symbol
matching the character string str and of the same symbol type
as the command specified by the com argument.

4. Symindex( str, com, key ): returns the symbol index of the
symbol matching the character string str and of the symbol type
compatible with the com : key arguments.

lii. Example
PEOPLE-SCHEDULE =
#S1('P Occ™,""SPACE™, ""PEOPLE-SCHEDULE")

@mstry
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User-Defined Default

]

User-Defined Default for Space 'EL]1 South Perim Spo (5.51), PEOPLE-SCHEDLULE:

(" Use DOE-2 Default

(" User-Defined Default Yalue: | j

(+ User-Defined Default Expression:

if [(H#pa ("UFAD Flag™)==1]
=li=i ("F Qoo™ "SPACET, "PEOPLE-SCHEDULE™)
elae if(#1("EZCONE-TYFPE™)==#=1i ("CONDITICNED", "SPLCE"™, "ZONE-"
then #si("F Occ', "3IPALCE","PEOPLE-ICHEDULE™)
else no_ default
endif
endif

ik Cancel |

instry
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c. Local or #L
I. Returns the value of a local keyword. See also BDL function notes.
li. Syntax: Local(com, key, i) or #L(com, key, i)

1. where com is a command, key is a keyword, and i is the ith
value of the local keyword.

iii. Example
INF-FLOW/AREA = {0.35*#L(""VOLUME'")/60/#L(""AREA')}

¥ \instry
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]

User-Defined Default

User-Defined Default for Space 'EL1 South Perim Spc (G.51), INF-FLOW/AAREA:

" Use DOE-2 Default

(" User-Defined Default Yalue: | cfrn/ftz

¢ ser-Defined Default Expression:

Install Expression From DOE-2 Default

n] Cancel |

instry
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d. ResVal or #RV

I. Returns an integer that specifies whether the argument is required,
unused, has no default, or is unfilled. The integer that this function
returns can be interpreted as follows:

1. O if argument is not a BDL reserved value
1 if argument = -99999.0 or "required"
2 if argument = -88888.0 or "unused"
3 if argument = -77777.0 or "no default"
4 if argument = -66666.0 or "unfilled"

li. Syntax: ResVal(number) or #RV(number)
1. where number is the character string of a BDL symbol.

THERMOSTAT-TYPE =

case 6: If (#FRV#HP('HEAT-SOURCE™)) == 0)

then 1t (#SV(#P('HEAT-SOURCE™)) < 0)

then #SI1('PROPORTIONAL™,"ZONE",""THERMOSTAT-TYPE™)

else #SI1('TWO-POSITION™,"ZONE",""THERMOSTAT-TYPE')
endif

else no _default

endif

¥ \instry
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User-Defined Default

(" Use DOE-2 Default

" User-Defined Default Value: | j

+ |User-Defined Default Expression:

]

User-Defined Default for Thermal £one 'ELL South Perim 2n (G.51)', THERMOSTAT-TYPE:

switch (HSVIHP ("TYPE™] )
(ot -T= TS TR s N1 T [ HF [("HELT-SOURCE™] )
then if (H#SWVI(H#P (THEAT-SQURCE™)) < 0)

endif
else no_default
endif
case 7: if (#EV(H#P ("HEAT-SOURCE™)) == 0]

then #3I("PROPORTICHNAL®™,"ZCONE™, "THERMOS"
else H3T("TWO-POSITICON™,"ZCONE™, "THERMOS"

W

Install Expression From DOE-2 Default

)

Zancel |
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Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© 0N O O~ WDPRE

Using Custom Hourly Reports for Troubleshooting
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6. Creating Custom Meters

[2] UFAD Prototype.pd2 - eQUEST Quick Energy Simulation Tool

File Edit Yiew Mode Tools Help

u

= = 2B S @7 =9 eI = 3 o

k=18 = JWEqRY k) AN NS B8 X Flo1%
Project & Site Building Shell Internal Loads Water-Side HWAC Air-side HVAC utility & Economics
| x| | Spreadsheet 1 Summary }
Project: 'UFAD Protobype ~
=21 Global Parameters
901 Flag Display Mode: |E\ectr\c Meter - Basic Specifications j
UFAD Flag
Space Load Fackor — - _ 4 Gl p p P
Light Laad Fact . Electric Meter _SUun:e-tU-SltE Energy Billing Dem@n Billing Tra_ns ormer | Transformer | Transformer Losses
Elcg|uip I.D;d ::E:;r Hezgie Fiziar Heme Type Efficiency {Btu/Btu) Unit Label Unit Label Size {kw) Loss (ratio) fipart load)

Light 05 Oce Fackor
=23 Utility Rates
PGE 83-5 3F N-TOU Lrg Iy
W Nakural-OR 31-Comr
=23 Block Charges
%3y PGE 83-5 3P MonthlyDem
%) PGE 3-5 3P FacllityCapB
Sy M Natural-OR 31-Comm
Sy M Natural-OR 31-Comm
=-[Z] Ratchets
B PGE 53-5 3P FaciltyCapR
B PGE 63-5 3P MonthlyFeat
TF MASTER-METERS 1
-3

EM1L
% Plug Load My
@ Lighting MEr
4% Building Hyac My
@ Lab Power My
B Lab Hvac Mir
48 Ext Lighting Mtr
% Elevatar Mtr
=120 Fuel Meters
TF FML
(23 Steamn Meters
= (3 CHW Meters
= & Chiled Water Meter 1 &

< *
&3 Actions Component Tree
Ready

y@® ) & -

instry
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Create Electric Meter

Electric Meter Mare:
Creation Option:

Electric Meter Type:

Load Component From Library |

&3

Electric Meter 9

Zreate from scratch

8]

Cancel |

Slide 36 of 71
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Create Electric Meter

Load Component From Library |

Electric Meter Marme: |Sub Meter

Creation Option: | Create from scratch -

Electric Meter Type:

] Zancel |

instry
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Electric Meter Properties

Currently Active Electric Meter: |Su|:| Meter j Type: Sub-Meter

Basic Specifications l Building and/or Submeters ] Direct Loads ]

Electric Meter Mame: |Sub Meter

Type: |Suh-Meter j

Equipment Efficiency Billing Unit Labels

Source-to-Site Eff: 0.33  BrtufBtu Energy: 54
Dermand: 28

Transformer

Size: ! Miscellaneous

n/a Meter Report:  |Tes ﬂ

|n/a =l

instry
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Electric Meter Properties

Currently &ctive Electric Meter:  |[SERELTRINING Type: Sub-Meter

Basic Specifications ] Building andfor Submeters  Direct Loads

Interior Direct Loads

Load (k) Schedule Enduse sl |
1 101.67 |Elevator Sch w |Misc, Equipment -
2 rn/a n/a =
3 n/a|nfa n/a
4 n/a|nfa nda -

Exterior Direct Loads

Laoad (kW) Schedule Enduse |
1 nia nda
2 nia|nsa nda m
3 n/a|nia nsa
4 nsa|nda Mfa -

Refrigeration Direct Loads
Load (k)

| i []

Done

instry
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Electric Meter Properties

Currently Active Electric Meter;  [{=jgh - Type: Utility

Basic Specifications  Building and/or Subrmeters l Direct Loads ]

Building and/or Submeters

1: |Flugloadmtr  v|  14: |- undefined - w| 27 [-undefined - =] ap: |- undefined - ]
2: |Lighting mtr >| 15 |- undefined - =] 28: |- undefined - =] a1: |- undefined - |
3: |Building HvAC Mu x| 16: |- undefined - w| 2o [-undefined - =] a4z |- undefined - =]
4: |Lab Powermtr  w| 17 |- undefined - =] 30: |- undefined - =] 43 |- ondefined - v
5: |Lab Hvac mtr  w|  18: |- undefined - w| 31 [-undefined - =] 44: |- undefined - =]
6: |ExtLighting Mtr  w|  19: |- undefined - w| 32 [-undefined - =] a4 |- undefined - =]
7. |Elevatormtr  w|  zo: |- undefined - w| 33 [-undefined - =] ag: |- undefined - =]
8 |-undefined -  w|  z1: |- undefined - =] 34: [-undefined - =] a7 |- undefined - =]
9; |-undefined -  w|  zz: |- undefined - w| 35 [-undefined - =] as: |- undefined - =]
10: |- undefined - w|  23: |- undefined - w| 36 [-undefined - =] 4@: |- undefined - =]
11: |- undefined - w|  za4: |- undefined - =] 37 [-undefined - =] 5o: |- undefined - =]
12: |- undefined - x| 25 |- undefined - =] 3s: |- undefined - =]

13: |- undefined - x| 2e: |- undefined - =] 39: |- undefined - =]

Done
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eQUEST Quick Energy Simulation Tool
File Edit Yiew Mode Tools Help

D™ a@B S @7 2N T«
k=18 = JWEqRY k) ¢ @E max Flo1%

Project & Site Building Shell Internal Loads Water-Side HWAC Air-side HVAC utility & Economics

| x| | Spreadsheet 1 Summary }

Project: 'UFAD Protobype ~

=21 Global Parameters i
901 Flag Display Mode: |Basic Specifications j
UFAD Flag
Space Load Factor
Light Load Fackor Electric Meter Mame
Equip Load Factor —
Light 05 Oce Fackor

=23 Utility Rates

% PGE 83-5 3P N-TOU Lrg I

Electric Meter Source-to-Site Energy Billing | Demand Billing | Transformer | Transformer | Transformer Losses
Type Efficiency (Btu/Btu) Unit Label Unit Label Size (k) Loss (ratio) fipart load)
Flug Load Mtr Sub-Meter - 0.33 54 28 nfa|nfa
Lighting Mtr Sub-Meter - 0.33 54 et} nfa|nfa
Building HYAC Mir Sub-Meter - 0.33 54 28 nfalnfa
Lab Power Mir Sub-Meter - 0,33 54 28 nfa|nfa
Lab HYAC Mir sub-Meter  « 0,33 54 28 nfaln/fa
% PGE 83-5 3 FaciltyCapk Ext Lighting Mtr Sub-Meter - 0.33 54 6 nfa|nfa
Sy M Natural-OR 31-Comm Elevatar Mir Sub-Meter - 0,33 54 28 ria|nfa
Sy N Natural-OR, 31-Comr Sub Meter Sub-Meter - 0.33 2 8 [ nals ]
=-[Z] Ratchets
S PGE 83-5 3P FaciltyCapR
B PGE 63-5 3P MonthlyFeat
# MASTER-METERS 1
=20 Electric Meters
EM1L
% Plug Load My
@ Lighting MEr
4% Building Hyac My
@ Lab Power My
B Lab Hvac Mir
48 Ext Lighting Mtr
@ Elesvator Mt

I Natural-OR 31-Cormir
=23 Block Charges
%3y PGE 83-5 3P MonthlyDem

C =0 I, ) - P O

Properties. ..
=20 Fuel Meters
T FML Create another Electric Meter...

(23 Steamn Meters
=20 CHW Meters Define Link. ..

<
EJ Actions Cor

Ready ()

instry
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Delete Electric Meter [z|

Electric Meter To Delete: [SNsNul=:ls

Child Components: Mo child components exist,
Linked Components: Mo linked commponents exist,

Keyword Assignments: Mo keyword assignments exist,

Celete Cancel |
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eQUEST Quick Energy Simulation Tool

File Edit Yiew Mode Tools Help

D™ S @7 B L
=lkas | = JWEqRY k) ¢ @ g max F161%
Project & Site Building Shell Internal Loads Water-Side HYAC Air-side HVAC Utility & Economics

PR | Plant Equipment ] Spreadsheet | Summary |
I

T Properties..,
=21 Global Parameters
901 Flag Create Circulation Loop...
UFAD Flag
Space Load Factor
Light Load Fackor

Equip Load Factor Create Chiller,
Light 05 tec Factd Create Thermal Storage. ..

) Chiled Water Loop Create Chilled Water Meter...

@ CHW Laop Pump Create HYAC System, ..
@ Chiller1 (ElCertHer|  Create Thermal Zone...
& Chiled Water Merst  Create Boiler...
-1 #ir-Side Systemi(s)|  Create Heat Rejection...
23 Thermal Zonels)
=3 Hot Water Loop Create Heat Exchanger,
& Hw Loap Pump Create Electric Generatar..,
B E BoilerLa (HWCondr  Create Photovaltaic Module. .
& Boiler 1b (HWCondr e ate Ground Loop Heat Exchanger....
(23 Air-Side System(s)
(23 Thermal Zone(s)
=-{3) DHW Plant 1 Loop (1)
©F DHW Plant 1 Loop |
B DOHw Plant 1w H
3 Air-side System(s)

Create Global Parameter...
Create Pump, ..

Create G Functions. ..
Create DVW Heater..,
Create Curve Fit..,
Create Electric Meter, .,
Create Fusl Meter...

(23 Thermal Zone(s) Create Equipment Contral...
= O Condenser Water Loog Create Load Managemert...
@ O Loop Pump Create Annual Schedule. ..
Open Tower Create week Schedule,
% Chiller1 (ElCentHsr)  Create Day Schedule..

(23 Air-Side System(s)
(23 Thermal Zone(s)
=23 Performance Curves
|7 Good 5P Reset ¥SD Fan
|Z Pump-Head-fFlow w o ane 3
‘ _— 5 Wyl (]

&3 Actions Component Tree
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Create Steam Metern [z|

Load Cormponent From Library |

Steam Meter Mame: |EUEE

(0] 4 Cancel |

Required Steam Meter Data for “Steam Meter 1° rz|

Loop Assignment:

Done Cancel |
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Steam Meter, Properties

Currently Active Steam Meter: |Steam Meter 1

Basic Specifications l Direct Loads ]

Steam Meter Mame: |Steam Meter 1

Loop Assignment Equiprment Capacity

Loop: |Hob water Loop ﬂ Capacity: MEtush
Capacity Ratio: 1 ratio

Billing Unit Thermal Yalue

Btu/Unit: 1,000,000  Bhufunit

Billing Units Labels

Energy: 50

Demand: 34

Equiprnent Efficiency

Source-to-Site Eff: | 0.600 Btu/Btu

Heat Exchanger

Heat Exch Head: 5k
Hx Static Head: ft
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Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© 00 N O O~ wDdPE

Using Custom Hourly Reports for Troubleshooting
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7. IF-THEN-ELSE Statements

a. Returns one value if an expression evaluates to TRUE and another value if
it evaluates to FALSE. If-then statements can be nested and each loop
must be closed with an endif statement.

b. Structure

{if (expressionl)
then statementl
else 1T (expression2?)
then statement?
else statement3
endif
endif}

c. Where (expression#) are expressions get evaluated to TRUE or FALSE
(statement#) is the statement that is executed based on the evaluation of
expression#

¥ \instry
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User-Defined Default

User-Defined Default for Space 'EL1 South Perimn Spo (5,510, EQUIP-SCHEDULE[O]:

(" Use DOE-2 Default

(" User-Defined Default Value: ﬂ

+ User-Defined Default Expression:

X

if (#1("C-ACTIVITY-DESC™)=="0OFF")
then #si("0ffice Eg™, "3PACE", "EQUIP-ZCHEDULE"™)
else 1f(#1("C-ACTIVITY-DEIC")=="LAE")

then #3i("Lakh Eg™, "SPALCE"™, "EQUIP-ICHEDULE™]
else no_default
endif
endif

Install Expression From DOE-2 Default

8124

Cancel ‘
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x]

User Input Expression

User Input Expression for Space 'EL1 South Perim Spc (G510, LIGHTING-W/AREA[O]:

if (#pa("UFAD Flag™)==1)
then #pa("Light Load Factor™) *0.513
else 0.513

endif

Install Expression From User Default Install Expression From DOE-2 Default

(8] Cancel

instry
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Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© ©® N bk wDdhE

Using Custom Hourly Reports for Troubleshooting
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8. Parametric Runs

(3] UFAD Prototype. pd2 - eQUEST Quick Energy Simulation Tool

File Edit Wiew Mode BEES Help
=

ﬁ Design Developrent Wizard

AR AR ]

Project & Site | o.
rele "™ | BN EEM Run Wizard...

Feevaluate All Components, .,

Project: 'UFAD Protc % Check Building Description
—-[2] Global Parameter
301 Flag
LIFAD Flag
Space Load F
Light Load Fz Life-iZycle Costing. .
Equip Load F Perform Simulation
Light &5 Oce
—|--[2] Utility Rates
PSE &3-5 3P * Perform Savings By Design Analysis
% My Matural-t o Perform Skylight Parametric Analysis
=27 Block Charges
% PGE 83-5 3P
% PGE 83-5 3P
%y M Matural-c
B, MW Makral-o

uality Conkrol Reporting. ..

Geametry Data Lisking. ..

Parametric Runs. ..

DEER. Analysis

Wisa Sirrnilakinm Cuakmnk
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eQUEST

N

The project file musk be saved before performing this action.

Press <Ok > bo save the current project as;
CDocuments and Settingsimarkni My DocumentsleQUEST

3-64 ProjectsiUFAD PrototypelUFAD Prototvpe . pd2

X

If vou would like to save the project to a different file, press <Cancel>, then select File - Save As to create the new project file and then reinitiate the

actior,

Cancel
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Parametric Fun Definitions

BYPY  Existing Parametric Runs

H - MNarme: IParameter *7
3 1 - Baseling Rotate 0
E Remove Daylighting Type: IE-DL Command ;I
act E LPD to 1 o
oo [E O& Econo Limit 75F Component Type: | ;l ¥ Sort Component Type
i E Al Loads to Space
Fac [E 90_1 Flag On
[E UFAD off
T "B Parameter #7 References:
" @ 2 - Baseline Rotate 90
Lo [E Azimuth 90
@ 3 - Baseline Rotate 180
lar|

e "B azimuth 180
Zari

R % 4 - Baseline Rotate 270 Salect all |
N “o B Azirmuth 270 —

IR
Clear all |

=aci
lory Data Madifications:
1 Category | Kewword Value
“ME
r
Ter Create Parametric Run |

Create Parametric Component I

Delete Selected Ttem | [~ Display DOE-2 BOL Keyword Grid Vit

instry
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Parametric Bun Definitions

'_5’:-"I:' Existing Pararnetric Runs Name: |Ext Lighting Baseline
: @ 1 - Baseline Rotate 0 '
[E Remowve Davlighting Type: |BDL Command j
ack E LPD to 1
ol E OA Ecano Limit 75F Component Type: | | W
st El All Loads to Space annual Schedule N
F E 90_1 Flag ©n Baseling
a El UFAD Off ; qui:k Charge
T Bl Ext Lighting Baseline references: gz:lzirng Parameters
IR 3 T 2 - Baseline Rotate 30 Chilled water Meter
b El Azimuth 90 Chiller
Jor! 3 - Baseline Rotate 180 Circulation Loop
aci El Azirmuth 150 gnnstrﬁtmn
R 3 @ 4 - Baseline Rotate 270 select Al D;:rvgcl-:edule
3 . ele
R 3 El Azirmuth 270 O Heater
Economics Report
Clear all E __'
| L - _._I:{r
“ari Exterior wall
Aoy Data Modifications: |Floor
1 Fuel Meter =
Category Glass Type
Glass Type Code
Global Parameter
Heat Rejection
Holidays
Mt Hourly Report
) Hourly Report Block
r HYAC System
: Interior Wiall
Tkr Create Parametric Run ‘ Laysrs
Loads Report
Create Parametric Component ‘ maiter IMeters
ateria —
Delete Selected Item ‘ ELE:;EE‘I_?pmt ard
Diran W

instry
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ack

ckan
Fales
Fac|

T
IR 3
Hlor
“aci
IR 3
IR

=aci
Hor

CME

Tkr

Parametric Bun Definitions

Existing Parametric Runs

% 1 - Baseline Rotate 0

Remowve Daylighting

LPC to 1

CA Econo Limit 75F

all Loads to Space

a0_1 Flag on

UFAD Off

Ext Lighting Baseline

% 2 - Baseline Rotate 90
~[E Azirnuth 90

% 3 - Baseline Rotate 180

"B azimuth 180

@ 4 - paseline Rotate 270

"B Azimuth 270

mmmmmmm

Create Parametric Run

Create Parametric Component

Mame: IExt Lighting Baseline

Type: IBDL Command

Component Type: IEIeu:triu: Meter

Electric Meter Type: Sub-Meter

Itilit:
References: w|Plug Lo
[wiLightin

wlLab HYAC Mtr
[w|Ext Lighting Mtr
[wElewatar Mtr

Select All |
Clear all |

Data Modifications:

Categary

| Kevword

Delete Selected Item
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Parametric Bun Definitions

tPd  Existing Parametric Runs

H Marne: IExt Lighting Baseline
% 1 - Baseline Rotate 0
E Remowe Daylighting Type: IBDL command j
act E LFDto 1
o [E ©A Econo Limit 75F Component Type: IEIEu:triu: Meter ;I v
wcto [E All Loads to Space
Fad [E 920_1 Flag &n Electric Meter Type: ISub-Meter j
[E UFAD Off
o "B Ext Lighting Baseline References: Bfilsﬁtill__lugaﬁqth:tr
R @ 2 - Baseline Rotate 20 [(JEuilding HYAC Mtr
~[E Azirmuth 90 [JLab Power Mtr
% 3 - Baseline Rotate 180 [JLab HVAC Mir
‘-'1EI|'.I ‘B Aziruth 180 MIExt Lighting Mtr
J;E,I_ @ 4 - paseline Rotate 270 seloct Al [IElevatar Mir
nd | 2 Azimuth 270 Ll
Clear All
=aci
lorg Data Modifications:
L Categary Keyword
=l
- nane -
Basic Specifications
) Direct Loads - II‘ltEI’Il:II'
LML Direct Loads -
r
Tkr Create Parametric Run |

Create Parametric Component |

Delete Selected Item | [~ Display DOE-2 BOL Keyward

instry
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= Marme: IExt Lighting Baseline
Type: IBDL Command ;I
Component Type: IEIEI:tric Meter ;I ¥ Sort Component Type
Electric Meter Type: ISub-Meter LI
References: DP_Iug _Lu:uau:l Mtr

[ JLab HWAC Mir

MExt Lighting Mir
[1Elewator Mtr

Select all |
Clear all |

Data Modifications:

Category | Keyword
Direct Loads - Exterior j Exterior Load 1

~

| I S— S—

[T Display DOE-2 BOL Keyword Grid WYiew | Dane I

instry
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Parametric Bun Definitions

;YD =T Pararnetrlc Runs Label: |2 Mame: |Baseline Rotate 20
@ 1 - paseline Rotate D
[E Remowe Daylighting Run Based On:
act E LPDto1l o
ol [El ©A Econo Lirmit 75F [~
st E All Loads to Space
Far E 90_1 Flag On |
[E UFaD oOff
T [El Ext Lighting Baseline
R @ 2 - paseline Rotate 90
E azimuth 20
. @3- Ba.seline Rotate 180
ari B F\2|rnl.!th 1s0
R @ 4 - paseline Rotate 270
] E Azimuth 270
IR 3
=aci
Hor
1
TME
¥
Tkr Create Parametric Run ‘
Create Parametric Component ‘
Delete Selected Item ‘

instry
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Parametric Run Definitions

bR Existing Pararnetric Runs

H Mame: &zimuth 20
) FIE 1 - Baseline Rotate 0 I
- [E Remove Daylighting Type: IBDL Command LI
ack E LPDto 1
oo El OA Econa Limit 75F Compenent Type: |Building Parameters ~| ™ sort companent Type
st El all Loads to Space
Fat El 90_1 Flag On
E UFAD Off __
T [El Ext Lighting Baseline References: WIBuilding Data
. @ Z - Baseline Rotate 90
1 | B Azimuth 90
. @ 3 - Baseline Rotate 180
zaci Bl Aziruth 180
. % 4 - Baseline Rotate 270 elect Al
=] | = azimuth 270 LI
Clear all |
“aci
“ary Crata Modifications:
1 Category | Keyward I Walue Units
Build Parameters j Azimuth j :
[~
TME
¥
Tty Create Parametric Run |
Create Parametric Component |

Delete Selected Itermn | [~ Display DOE-2 BDL Keyword Grid Wiew | Done I
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Detailed Mode

Text Editors

Help File References
Non-standard UFAD Model
Variables Within Entry Fields
Creating Custom Meters
IF-THEN-ELSE Statements
Parametric Runs

© 0N O O A~ WD PE

Using Custom Hourly Reports for Troubleshooting
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9. Using Custom Hourly Reports for Troubleshooting

Util

== &g &7 B B o %
= MRAE = NN | ? % B Al IR ®"ax
Project & Site Building Shell Internal Loads Water-Side HYAC Air-Side HYAC
=l Spreadsheet ] Summary ]
Project: 'UFAD Prototype’ S
- [_ Glabal Parameters

901 Flag
UFAD Flag

Space Load Factor
Light Load Factor
Equip Load Factor
Light O3 Oce Factar

Site Data
% Standard US Holidays
(21 Fized shades
—|--[_ Simulation Opkions
iﬁ} Entire Year
=23 Sirmulakion Cukpuk
—|-[_3 Mon-Hourly Reports
Loads Report
Swsbems Report
Plant Report
Economics Repart
—|-[Z3 Hourly Reports
Eoood CHi 0

Mo spreadsheet currently defined for the selected item.

Properties. ..

—|-[_3 Hourly Report Bl

0AT Black
CHWY Meter E

i Delete. ..
=22 Annual Schedules
B Office Coal Help ’
Bl Office Heat
[l Lab Cool
@l Lab Heat
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Create Hourly Report b__(|
Load Component From Library
Hourly Report Mame: |CH".I'I.I' Report
Creation Option: |Create from scratch j
(0] Cancel |

3

Report Schedule: |Hu:uur|3r Report Schedule ﬂ

Required Hourly Report Data for, "CHW Report?

First Report Block:

Done Cancel |
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Create Hourly Report Block

Load Component From Library |

Hourly Report Block Mame: |Purnp Runtime|

Creation Option: | Create from scratch

| 4

Dk Cancel |

instry
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Required Hourly Report Block Data for ‘Pump Runtime’

Variable Type:

Variable List:

CHW Loop Pump

Electricity used
Murnber aperating
eed ratio
Fraction of hour pump runs

|| Head output requested by loop

] &ectual head

|| Friction head of attached loop or %

Cancel ‘
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Hourly Results Selection f'5__<|

Select Report ar Block to Wiew/Edit:

CHW Repaort
El Total Enduse Black
El OAT Black

E CHwW Meter Block Building Component: |CHW Loop Pump j
E CHwW Loop Block

E Pump Runtime Selected Hourly Results Series:

Flow

Electricity used

Mumber operating

Fraction of hour purnp runs

] Speed ratio

[] Head autput requested by loop

] Actual head

[ ] Friction head of attached loop or equipment

[] Static head of attached loop or equipment

[] Ratio of requested head to design head

] Ratio of requested flow to maximum flow at requested head

] Maximum flow the pump can rmove at the requested head

[] RPM ratio raised to the PUMP-POWER-EXP

] Ratio = {Actual flow / Maxirnum Flow) / (Actual Speed / Design Speed)
[] Ratin aof actual harsepower to nominal harsepower at current speed ratio
[] Heat gain of fluid thru pump

[ ] Temperature rise of fluid thru purmp

[] Loss in variable-frequency drive (ki

Repart Block Name: |F‘urn|:| Runtirme

“ariable Type: |F‘urn|:u ﬂ

Mew Repart Del Block

Dane

instry
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Hourly Results Selection

X

Select Report ar Block to Wiew/Edit:

Hourly Report Mame: |CHW Report

IE
El Total Enduse Block on/Off Schedule: |H|:uurI3r Repaort Schedule ﬂ
E ©AT Block
E CHW Meter Block Qutput Option: |F‘rint j
E CHwW Loop Block
E Pump Runtime Assigned Hourly Report Blocks:

Total Enduse Block
QAT Block

CHw Meter Block
CHwW Loop Block
Purnp Runtime

Mew Report | MNew Black | Del Repart

instry
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(3] UFAD Prototype. pd2 - eQUEST Quick Energy Simulation Tool

FIEN Edit  Yiew Mode Tools Help

[ mew ChrlHM i | v * e
= cpen... O
I save Chrl+5 @"ﬁ’@' @Iﬁl@ H
Internal Loads i ater-=ide HYAC Al
Save As...
Impaort File.. . I‘ueet ] Summary ]
Export File Hourly Resulks (2540, ..
LEED Results (CS4,..
&5 prirt. .. Chrl+P

Space Loads Repork (C5Y,.,

Prink Prewview

Prink Setup... eadsheet currently defined for the selected itemn,

1 UFAD Prototype, pdZ

2 M5 B97 PD Revwd 2009-10-16,pd2

3 TCC Building 12 Rev ¢ 4-HPs.pdz2

4 GHCC Morth Bldg.pdz

5 EEI 4 Base.pdz

& Project 1.pd2

7 TCC Building 12 Rev 3.pd2

8 SMT-Dry-Wet FC 2008-02-25 Reset Temp.pd2
9 MECH West Abrium,pdZ2

0 MBCH West Atrium Proposed.pd2

Exit

: i Lab Coal
88 Lab Heat

B P Occ
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Export Hourly Results [z|
Funs:
] 01/11/11 @ 16:26 - 1 Place a check next
26 - t h
[]01/11/11 @ 16:26 - 2 o E.Iadcl_l:un o
[ 01/11/411 @ 16:26 - 3 would like to export
| 01/11/11 @ 15:2? -4 the hourly results of,

01/11/11 @ 16:25 - Baseline Design

Export

Cancel
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Export Hourly Results D__<|

Hourly Results CSY File(s):

Place a checl next
to each file you
would likke to

wiew edit, then
press 'Cpen',

[w]Z:%Docum,..Prototype - Baseline Design - Hourly Results.csy

Open

Close

instry
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A28 * (2

I Bl1
s s | c | B | E | F G H | 1 K L M N
1 |C:\Documents and Settings\markn\My Documents\eQUEST 3-64 Projects\UFAD Prototype\UFAD Prototype - Baseline Design
2 |Simulated: 2011-Jan-1116:25:32
3 ;CSV Written: 2011-Jan-1116:32:26
4 |eQUEST 3.64.7130
5| CHW Report
6 | OAT Block Pump Runtime Total Enduse Block  CHW Loop Block
F Global PUMP ELEC-METER CIRCULATION-LOOP
8 | CHW Loop Pump EM1 Chilled Water Loop
| Day Var3 Vard Varl Var 2 Var3 Var5s WVar 20 Varl Var5 Var7
MNet hourly
loop load,
including
Outside wet Outside dry- Fraction of 1=-loop thermal Cooling coil
bulbtemp bulb temp Electricity Number hour pump running this lossesand load on
10 |Month  Day Hour Type (F) (F) Flow used operating  runs Total end-use energy hour, 0=0ff pump heat loop
17| 1 1 7 6 38 39 18.4099 0.837491 1 1.00 128.199 1 2621.09 0
18 | I: I: & 6 38 39 18.4099 0.837451 1 1.00 111.287 1 2621.09 a
19| i ] i ] 9 6 39 40 18.4099 0.837491 1 1.00 118.534 1! 2621.09 i}
20 | 1 1 10 6 39 40 18.4099 0.837491 1 1.00 111.327 1 2621.09 a
21 2t 2t il 6 40 41 o o 1] 0.00 74.982 o 1] o
22 | I: I: 12 6 40 42 o [} 1] 0.00 82.0989 o 1] a
23| 1 1 13 6 a1 43 18.4099 0.837491 1 1.00 94.7938 1 2621.09 0
24| 1: 1: 14 6 41 43 o o 1] 0.00 57.9858 o o o
25| il il 15 ] 42 44 o o o 0.00 52.9637 o i) a
26 | I I 16 6 42 44 18.4099 0.837491 ak 1.00 97.5063 - 2621.09 a
27| i 1 17 6 43 45 18.4099 0.837491 1 1.00 117.432 1. 2621.09 0
28| il | 1 18 6 43 45 184099  0.837491 1 1.00 137.946 1 262109 0
4 4> M UFAD Prototype - Baseline Desig 73 _ [T il

Ready | &

Slide 70 of 71

[[EEEET e




January 19, 2011 BSUG: Intermediate Programming in eQUEST

QUESTIONS?

Mark Nieman, P.E., CEM
McKinstry Co., Seattle, WA
markn@mckinstry.com
206.832.8152

instry

Life Of Your Building
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