Interfacing HAP Simulations with GLD

The purpose of this document (modified from a HAP ehelp file) is to demonstrate how cooling and
heating load data required by the GLD software can be derived from Carrier HAP energy simulation
results.

Introduction

GLD considers many variables when calculating the geothermal heat exchangers. For example, in the
design of a vertical loop system, GLD analyzes loads requirements, borehole depth, spacing, and
guantity, along with piping lengths, soil thermal conductivity, and fluid properties. The role of HAP is to
generate the load that GLD uses to optimize the heat exchanger design. Both cumulative loads and
peak loads for all months of the year are required to take advantage of GLD’s full analysis capability.

GLD Load Requirements:

Total monthly cooling coil load (kBTU) (cumulative effects)
Maximum hourly cooling coil load (BTUH) (peak magnitude)
Total monthly heating coil load (kBTU)

Maximum hourly heating coil load (BTUH)
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Items 1 and 3 can be obtained directly from the HAP Monthly Simulation Results report

for aW SHP air system shown on page 3.The Monthly Simulation Results contains monthly totals of loads
and energy consumption for the system.

Finding items 2 and 4 ismore involved.

The procedure is summarized below and then demonstrated with a detailed example.

PROCEDURE SUMMARY
1 Create the geothermal WSHP system model in HAP.
2 Run energy simulation for geothermal WSHP system in HAP and generate the

Monthly Simulation Results (tabular version) and Hourly Simulation Results (ASCII text
version, Jan 1 thru Dec 31).

3 Use the Monthly Simulation Results report to obtain the monthly cooling and heating load
totals.

4 Use Excel to import the TXT file containing the Hourly Simulation Results into an
XLS spreadsheet template provided by Carrier. Click link below to download this
file.

http://www.groundloopdesign.com/downloads/Other/E20 GSHP_MAX MONTHLY COIL LOAD.xlIs

5 Use the summary table at the bottom of the XLS spreadsheet to obtain the monthly
peak cooling and heating loads. This table uses the Excel MAX function to identify the
peak load for each 1 month block of results.

6 Enter the monthly cooling and heating loads plus the monthly peak cooling and heating
loads into GLD to perform the heat exchanger sizing analysis.



DETAILED EXAMPLE

The following example demonstrates the creation and transfer of load data into GLD.

Step 1: Set up the geothermal WSHP HAP model per HAP eHelp 002 dated October 1, 2005, “How to
Model WSHP/GSHP Systems Using Carrier HAP Software.” Pay special attention to example C. Ground
Coupled WSHP System on page 3.

Step 2: Right click on the WSHP air system and Print View Simulation data. Our example air system is
called Geo Zones All.

Suystem | Sustem Type | Sizing Status | Simulation Status |
JE <Mew default System:
Geo Zones 2 e Sirmulated
Delete

Prink Irpuk Data
View Irpuk Data

Printiew Design Data

ulation Data
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Step 3: Ask for the Monthly Simulation results and the Hourly Simulation Results TXT file. Hourly results
must be for all year.

Air System Simulation Reports . _ﬁ
Repaits Table | Graph | ASCI Time Specifications
nnnthly Simulatinn Resiits ¥ = [

r [

r W From an. 1 ~| io IDBC,ET v!

Daily Simulation Results
Haourly Simulation Results

Unmet Loads Report
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Zone Temperaturs Report
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Selectup to 3 data iterns for the
graph, All must have the same
units of measure

Mote: Graph options are only
available when a single system
has been selected and that
systern was previously simulated.

BRestare Defaults Print.. | Preview... I Cancel Help

Step 4: Collect the monthly air system coil loads from the WSHP Cooling Coil and Heating Coil Load
columns. These can be seen below.



Monthly Simulation Results for Geo Zones ALL
Projec: Mame: Geothermal Loads For HAP e-Help 0902072006
Prepared by Carrier Software 10:07P
Air System Sinwilation Results (Table 1)

WSHP Cooling WSHP Eqnt WSHP Cla | WSHP Heating WSHP Eapt WSHP Hta [WSHP Aux Htg
Coil Load| Cooling Load| Compressor Coil Load | HeatingLead| Compressor Load
Morth {kBTU} {LBTU} {kWh) {LBTU} {KBTU} {KWh} {kBTU}
Januany 2177 19525 1035 44174 43993 3026 181
F ebruary 21423 19287 1026 23360 23346 1625 14
March 36318 Fai20 2240 10439 10431 700 g
April 77491 74603 4614 G40 640 44 a
May 116241 112880 7242 56 56 4 1]
June 143776 140062 9375 1] 1] 1] 1]
July 170696 163951 11885 1] 1] 1] 1]
Augpist 144057 140192 9367 1] 1] 1] 1]
September 115027 111647 7185 4 4 1] 1]
(October 7043 B7054 4154 1240 1240 g4 1]
Hovember 31578 29277 1957 11313 11313 796 1]
D ecember 23284 20834 1105 36117 3E055 2502 33
Total 473815 937034 60820 127343 127108 8781 235
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Open a new worksheet in excel and label four columnsso that they follow the format inside the GLD loads
module (Please note that the columns MUST be in this order for accurate transfer into GLD: total cooling,
peak cooling, total heating, peak heating):

 Ziaveiage lock Loads - be x|
[ Olw =& % ﬂ Demo.zon.

MDS:J:tI;Dad = Cooling Heating @
——! Total Peak Total Peak
cancel |gery 9 genmn 8 geny O getumn 2
ST 17653 28 [ 190000 570
o 16113 28 [ 188800 470
March 19432 141 154000 400)
i 51266 372 70000 250
May 100432 447 39000 140
June 160586 552 27000, B0
Ty 153721 537 14000 43
T 159662 544 22600 42
September 114720 477 44000, 57|
October 27758 299 [ 123000 145
e 21229 259 [ 137000 360
December 18000 120 155000 450
|_ 1o Hqulr:;?Peak Hou!ﬂeak

| Flow Rate:

’W oo Unit Inlet (°F): 90.0 50.0 :

Paste the WSHP Cooling Coil and Heating Coil Load columns into their respective Total cooling and Total
heating columns in the new worksheet. Next we will retrieve the remaining load data. The
Hourly Simulation Results TXT file is created by checking the box in the Air System Simulation Reports.

Step 5: Open the blank Excel worksheet (GSHP Max Monthly Coil Loads.xIs), the link to which is found
on page 1 of this document. This Excel file has been provided as a convenience. It is used to import the
TXT file created in step 3. It has been configured to accept the TXT file import from HAP and find the
maximum hourly heating and cooling load for each month of the year.



Step 6: Highlight the upper left cell in the Excel worksheet (Al).

J Worksheet in C: SOFTWARE SYSTEMS HA
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Step 7: Go to: Data > Import External Data >Edit Text Import in the Excel worksheet:
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Step 8: Browse to the TXT file of the appropriate HAPProject folder under E20II and import it. When you
generate the ASCII report as we did in Step 3, the program tells you where the file is located as seen
below: The TXT file name will always start with program name(“HAP43") followed by the report type
(“Hourly™followed by the air system name (in this example, our air system was named “Geo Zones All").

Report Selection Message k . l[

The ASCII wersion of one ar more reports has been selected, These reports will be written into, TAT Files in the Folder Far the
current project,
This Folder is DHEZ0-IIProjects\Geothermal Loads For HAP e-Help!,
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Step 9: This launches a 3 step import Wizard in Excel. Just press "Next" twice then "Finish" using all
default import settings.



Text Import Wizard - Step 1 of 3 1

2]
The Text Wizard has determined thak your data Iz Fixed Width,
T this Is co'rect, choose Mext, of choose the data type that best describes vour data,
~Original data type
Chioose the file bype that best describes your deta:
- Delmited - Characters such as comnas or tabs separate each figld,
o [F_bgd_ﬁth] - Fiedds are aligned in colurins with spaces between each Field. |
Start import at row: | 1 5‘ File origin: | 932 : Japanese (Shift-TI5) LI
Preview o file DI\E20-I\PROJECTS\Geothermall., .. \HAP43_Hourly_Geo Zones ALL.bxt.
|1 Hourly Simulation Besults for Geo Zomes ALL ﬂ
12|
S
14|
B =]
R = i
Canicel I = Hath ] | Next > | Finisk I

th_l-mpart Wizard -'Et'e?éﬁs

This screen lets yvou st fisld wadths {column breaks),

Lines wikh arrows signify a column braak,
To CREATE a break line, cick at the desired position,
To DELETE & break line, double cick on the ine,
Ta MOVE a break line; click and drag it.
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Text Import Wizard - Step 3 of 3

2ix]
This screen lets you select each column and set olumn data Farmat
the Data Format,  General
‘General converts numeric values to numbers, date T Text
values to dates, and all remaining values to ek, & pate: |MD\" ,I
" Do not impork column {skipd
Advanced... |
Data preview
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Step 10: Using the vertical slider scroll down to the bottom (below row 8760) and you see a table
for each of the 12 months containing max cooling and heating coil loads for each month!
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Copy these data into the excel worksheet that you created in Step 4 above.

Again, confirm that the four columns follow this format:

Slock Loads - Demo '@i
D‘Q'| E?|EI§] J Demo. zan

Monthly Load Data -

i Cooling Heating (=]

Total Feak Total Peak
_ Cancel | geny 9 (kahr)J gty 9 getumn 0
January 17859 180000 570
February 16113 28 183800 470
March 19432 141 154000 400
Al 51266 372 70000 250
May 100432 447 39000 140
e 1605860 552 27000 B0
Wy 153721 537 14000 43
Lugust 169662 G44 22600 42
Septarbar 114720 477 44000 E7
October 27758 299 123000 145
Movember 21229 259 137000 350
Decembet 18000 120 185000 450
o Hqulrs_s.;ll:t' Peal Huulﬂeak
Flow Rate:
50 oprios Uinit Irlst (2F): | 90.0 | 50.0
o mmm|

Step 11: Select and copy (ctrl-C) the four columns of data (be sure to copy only the data and not
any column labels that you might have added. In GLD, hit the Excel icon (as can be seen above) to
import the data into the AVERAGE BLOCK loads module.

Questions?

Contact us at www.groundloopdesign.com




