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 quantity, 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:

1.	Total monthly cooling coil load (kBTU) (cumulative effects)
2.	Maximum hourly cooling coil load (BTUH) (peak magnitude)
3.	Total monthly heating coil load (kBTU)
4.	Maximum hourly heating coil load (BTUH)

Items 1 and 3 can be obtained directly from the HAP Monthly Simulation Results report
for aWSHP 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.xls

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.







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







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





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):








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.xls), 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 (A1).






Step 7: Go to: Data > Import External Data >Edit Text Import in the Excel worksheet:






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”).












Step 9: This launches a 3 step import Wizard in Excel. Just press "Next" twice then "Finish" using all default import settings.





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!


























[image: ]



Copy these data into the excel worksheet that you created in Step 4 above. Again, confirm that the four columns follow this format:






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	
image6.jpeg
Sort
Fiter

Form.

Subtotsls,
Valdatan.

Table,

Text to Columns,

Copsoldate.

roup and Outine, »

i3] potTable and PivotChart Report

Tport External Data 3

I » |1

1 roenate [ eretimat

e T e . DT IR e il o

f
= |





image7.jpeg
[Report Selection Message

The ASCIT version af one or more reports has been selected, These reports willbe writken nta . TAT fles n the folder o the.
current project,
This Folder is DHEZ0-T1{Projects|Geothermal Loads For HAP e-Helpl





image8.jpeg
() Documents an

;ﬂ Folder Tasks &

(EELE
Rename this folder
) s RN == . - RO

BT T
|
s (ErRPD40 1

- e FRARTIZEN o bt s o

¢ S ek VPG BIdg Class Example Work-Thiu j





image9.jpeg
Lookin: (5 Geothermal Loads For HaP eHelp | @ ~ (31 @) X [y

~HAP3
[lapas_Hourl

1y Rerert
Documents

- Tools ~

Fiename: | =l Inport
Wy ekwork
Poss  Fesoibwer [ocre =] Cancel





image10.jpeg
Text Impart Wizard -Step 1 013

Tho Toxt Wisard has determinod that your daka s ixod Widkh,
T this ks corect, choose Next, or choose the data type that best describes your data.

~Original data type
Choase the il type that best descrbes your deta:
" pemted - Characters such as comnas or tabs separate each field.

 Fced wick| - Fieks are alned i colurns wth spaces between each fel.

satpotatow [ =] oo | 2 e G

Preview of file D:\E20-1IPROJECTS\GeathermaL.. JHAP43_Hourly_Geo Zones ALLbt,

|

ourly Simulavion Results for Geo Zomes ALL

[}
[2]
[=]
[+]
5]

|

s scree ets you set ield wadths (colurn breat)

Lines wih arrows sgnify a cokurmn break.

To CREATE a break lne, cick t the desired postton.
TO DELETE & bresk Ine, double clek on the ine.
To MOVE a break ne, cick and drag .

Data preview

© 2 ® o 2 C

ourly Simflacion Resules| for Geo Zomks ALL

concel | <oock |t )| enen |

Text Import Wizar

tep 3 0f 3

This screen ks you select sach column and et Column dota Format-
the Data Format,

 Gereral

“General converts numeric valies to numbers, date | Text
valles to dates, and o remaining values to et

advanced

& pater [0 7]

€ 0o not import column (skip)

Dota preview
S xal a1 1
ourly S for Geo Zaps ALL
| IE——

|
el ||| s





image11.png
ey

334938 3000880

B

m

838y

rF

3

£

E
o

»ohizes s

Mo oty Cofl Losis

o o
[ —]
[

Tl

T O





image12.jpeg
7 Average Block Load:

SR Demozon
oty Losd Data

=~ d:{g Cooling Heating [
et | g Tl Peak

Canesl [ gany 0 gouytn 0l geny 0] genm 0
o 17859) 2 [ te00m EQ
= 16119 EREED I
e £ 74| [ 154000 0
ri 51264 372 [ 70000 =5
e 10042 a7 [ o000 )
e 760556 55 [ 27000 E
Wi 13721 557 [ 14000 IE
e E= 54 [ 2200 2
b [T 77| [ a0 5|
. 2775 298| [ 123000 E
Noveree (22 25| [ 137000 S
pecomber 18000 T20| [ 155000 150
et e e I R
Hwﬁeqw/m Unit et () %00 [ 500 i





image1.jpeg
Systen

[ Spstem Type. | Sizing Status [ Simulation Status I

<New defauit Syster>
AL

Duplcate

Delete

Print Irput Data
View Irput Data

PrintfVew Design Data





image2.jpeg
[air System Simulation Reports

Reports Toble | Greph | ASC Time Speciicatons

Manthly Simulafinn Resiits

<1
gl
L

Daily Simulation Results
Hourly Simulation Results

r ¥ | From fan1 | to [Pec3 <]

Unmet Laads Report

m i E

Zone Temperature Report

Selectup to 3 data items forthe
araph. All must have the same
units of measure.

Note: Graph options are only
available when a single system
has been Selected and that
system was previously simulated

Restore Defaults Pt Preiew. Cancel Help





image3.jpeg
Monthly Simulation Results for Geo Zones ALL
IProjec: Name: Geathermal Loads For HAP e-Hielp oa0i2008
[repares by Carrier Sottvere: 1007P

i System Simulation Resuts (Table 1) :

WSHP Coolina | WSHP Eapt WSHP Reating] WSHP Eapt] _ WSHP Hta | WSHP Aux it
CoilLoad| CoolingLoad| Compressor|  CoilLoad | HeatingLead| Compressor Load

Moreh BTV 1Y) () 1Y) 481 o) weT)
[ranuary 21771 19528 1038 44174, [E 3026 181
[February 21423 19287 1026 23360 238 1625 14
[March 8318 35820 2240 10438 10831 700 8
[t 77491 74803 (o 640 B0 [ 0
16241 112880 7202 ) ) ) 0

143778 40082 375 o o o o

170536 155851 11285 o o o o

144057 140152 as87 o o o o

115027 111847 e ) 4 o o

70143 67054 414 1240 120 B o

1578 20277 1557 11313 11313 7o 0

Ipecenber 25284 20834 1105 6117 e 2502 B
Total 73815 931034] 0320 21348 21108 a3 255





image4.jpeg
7 Average Block Load:

SR [
oty Losd Data

=~ d:{g Cooling Heating [
et | g Tl Peak

Canesl [ gany 0 gouytn 0l gewy 0] genmr 0
o 17859) 2 [ te00m EQ
= 16119 EREED I
e £ 74| [ 154000 0
ri 51264 372 [ 70000 =5
e 10042 a7 [ o000 )
e 760556 55 [ 27000 E
Wi 13721 557 [ 14000 IE
e E= 54 [ 2200 2
b [T 77| [ a0 5|
. 2775 298| [ 123000 E
Noveree (22 25| [ 137000 S
pecomber 18000 T20| [ 155000 150
et e e I R
Hwﬁeqw/m Unit et () %00 [ 500 i





image5.jpeg





I

n

te

r

f

a

c

i

n

g 

H

A

P

 

S

i

m

u

l

at

i

on

s

 

w

i

th G

L

D

 

 

 

T

he

 

pu

r

po

s

e

 

of t

h

i

s

 

do

c

u

m

ent

 

(

m

od

i

f

i

ed

 

f

r

om a

 

H

A

P

 

e

he

l

p

 

f

il

e) 

i

s to de

m

on

s

t

r

ate

 

h

o

w

 

c

o

o

l

i

ng

 

and 

hea

t

i

ng

 

l

o

ad

 

data

 

r

eq

u

i

r

ed

 

b

y

 

t

he

 

G

L

D

 

s

o

f

twa

r

e

 

c

an

 

b

e

 

de

ri

v

e

d

 

f

r

om Ca

rr

i

er

 

H

A

P

 

ene

r

g

y

 

s

i

m

u

l

a

t

i

on 

r

e

s

u

l

t

s

.

 

 

 

In

t

r

o

du

c

t

i

on

 

 

G

LD

 

c

on

s

i

d

e

r

s

 

m

a

n

y

 

v

a

r

i

a

b

l

es

 

when

 

c

a

l

c

u

l

a

t

i

ng

 

the

 

g

eot

h

e

r

m

al

 

heat

 

e

xc

h

a

n

g

e

rs

.

 

F

or

 

e

x

a

m

p

l

e,

 

i

n

 

t

h

e 

de

s

i

g

n

 

of a

 

v

e

r

t

i

c

a

l

 

l

o

o

p

 

s

y

s

te

m

,

 

G

LD

 

ana

l

y

z

es

 

l

o

ads

 

r

equ

i

r

e

m

ent

s

,

 

bo

r

e

h

o

l

e

 

de

p

th,

 

s

pa

ci

ng,

 

and 

qua

n

t

i

t

y

,

 

a

l

o

ng

 

w

i

th

 

p

i

p

i

ng

 

l

eng

t

h

s

,

 

s

o

i

l

 

t

h

e

r

m

al

 

c

ondu

c

t

i

v

i

t

y

,

 

a

nd

 

f

l

u

i

d

 

p

r

ope

r

t

i

e

s

.

 

T

he

 

r

o

l

e

 

of H

A

P 

i

s to 

gene

r

ate

 

t

he

 

l

o

a

d

 

t

h

at

 

G

LD

 

u

s

es

 

to

 

o

pt

i

m

i

z

e

 

the

 

h

e

at

 

e

xc

hanger

 

d

e

s

i

g

n.

 

B

oth

 

c

u

m

u

l

a

t

i

v

e

 

l

o

a

ds

 

and 

peak

 

l

oads

 

f

or

 

a

l

l

 

m

onths

 

of the

 

y

e

ar

 

a

r

e

 

r

e

q

u

i

r

e

d

 

to t

a

k

e

 

ad

v

an

t

age

 

of 

G

LD

’

s

 

f

u

l

l an

a

l

y

s

i

s

 

c

a

pa

b

i

l

i

t

y

.

 

 

G

LD

 

L

o

ad

 

R

eq

u

i

r

e

m

ent

s

:

 

 

1

.

 

T

otal

 

m

onth

l

y

 

c

o

o

l

i

ng

 

c

o

i

l

 

l

oad

 

(

k

B

T

U)

 

(c

u

m

u

l

at

iv

e

 

e

f

fe

c

t

s

)

 

2

.

 

Ma

x

i

m

u

m

 

hou

rl

y

 

c

o

o

l

i

n

g

 

c

o

i

l

 

l

o

a

d

 

(

B

T

UH)

 

(

peak

 

m

agn

i

tude)

 

3

.

 

T

otal

 

m

onth

l

y

 

he

a

t

i

n

g

 

c

o

i

l

 

l

oad

 

(

k

B

T

U)

 

4

.

 

Ma

x

i

m

u

m

 

hou

rl

y

 

he

a

t

i

ng

 

c

o

i

l

 

l

o

a

d

 

(

B

T

UH)

 

 

Ite

m

s

 

1

 

and

 

3

 

c

an

 

be ob

t

a

i

ned

 

d

i

r

e

c

t

l

y

 

f

r

om the

 

H

A

P

 

Mon

t

h

l

y

 

Si

m

u

l

at

i

on

 

R

e

s

u

l

ts

 

r

epo

r

t

 

f

or

 

a

W

S

HP

 

a

i

r

 

s

y

s

tem

 

s

hown

 

on p

a

ge

 

3

.

T

he

 

Mo

n

t

h

l

y

 

Si

m

u

l

at

i

on

 

R

e

s

u

l

ts

 

c

o

nt

a

i

n

s

 

m

onth

l

y

 

to

t

a

l

s

 

of 

l

oads 

and

 

ene

r

g

y

 

c

o

n

s

u

m

pt

i

on

 

f

or

 

the

 

s

y

s

te

m

.

 

 

F

i

n

d

i

ng

 

i

t

e

m

s

 

2

 

and

 

4

 

i

s

m

o

r

e

 

i

n

v

o

l

v

ed.

 

 

T

he

 

p

r

o

c

edu

r

e

 

i

s 

s

u

m

m

a

ri

z

ed

 

b

e

l

o

w

 

a

n

d

 

t

h

en

 

de

m

on

s

t

r

ated

 

w

i

th

 

a

 

d

et

a

i

l

ed

 

e

x

a

m

p

l

e.

 

 

P

R

O

C

E

DU

R

E

 

S

U

M

M

A

RY

 

 

1

 

C

r

eate

 

t

he

 

ge

o

the

r

m

al

 

W

S

HP

 

s

y

s

tem

 

m

odel

 

i

n

 

H

A

P

.

 

 

2

 

Run

 

e

ne

r

g

y

 

s

i

m

u

l

a

t

i

on

 

f

or

 

g

eot

h

e

r

m

al

 

W

S

HP

 

s

y

s

tem

 

i

n H

A

P

 

a

n

d

 

g

ene

r

a

te

 

t

he

 

Mon

t

h

l

y

 

Si

m

u

l

at

i

on

 

R

e

s

u

l

ts

 

(

tab

u

l

ar

 

v

e

rs

i

o

n)

 

and

 

H

o

u

rl

y

 

S

i

m

u

l

at

i

on

 

R

e

s

u

l

ts

 

(

A

S

C

I

I

 

te

x

t 

v

e

rs

i

o

n,

 

J

an

 

1

 

th

r

u

 

Dec

 

3

1

)

.

 

 

3

 

U

s

e

 

the

 

Mo

n

t

h

l

y

 

Si

m

u

l

a

t

i

on

 

Re

s

u

l

ts

 

r

e

po

r

t

 

t

o

 

o

b

ta

i

n

 

t

h

e

 

m

onth

l

y

 

c

o

o

l

i

n

g

 

a

n

d

 

h

ea

t

i

ng

 

l

oad 

tot

a

l

s

.

 

 

4

 

U

s

e

 

E

xc

el

 

t

o

 

i

m

po

r

t

 

t

h

e

 

T

X

T

 

f

il

e

 

c

on

t

a

i

n

i

n

g

 

t

h

e

 

H

o

u

r

l

y

 

Si

m

u

l

at

i

on

 

R

e

s

u

l

ts

 

i

n

t

o

 

a

n 

X

LS

 

s

p

r

ead

s

heet

 

te

m

p

l

ate

 

p

r

o

v

i

d

e

d

 

b

y

 

C

a

rr

i

e

r

.

 

C

li

c

k

 

link below 

to d

o

w

n

l

o

ad

 

t

h

i

s

 

f

i

l

e. 

 

 

 

http://www.groundloopdesign.com/downloads/Other/E20_GSHP_MAX_MONTHLY_COIL_LOAD.xls

 

 

5

 

U

s

e

 

the

 

s

u

m

m

a

r

y

 

t

a

b

l

e

 

a

t

 

t

he

 

b

ottom

 

of the

 

X

LS

 

s

p

r

ea

d

s

heet

 

to

 

o

bt

a

i

n

 

t

he

 

m

onth

l

y 

peak

 

c

oo

l

i

ng

 

a

nd

 

he

a

t

i

n

g

 

l

o

ad

s

.

 

T

h

i

s

 

ta

b

l

e

 

u

s

es

 

the

 

E

x

c

el

 

M

A

X

 

f

un

c

t

i

on

 

to 

i

d

e

nt

i

f

y

 

the 

peak

 

l

oad

 

f

or

 

ea

c

h

 

1

 

m

onth

 

b

l

o

c

k

 

of 

r

e

s

u

l

t

s

.

 

 

6

 

E

nter

 

the

 

m

onth

l

y

 

c

o

o

l

i

ng

 

a

nd

 

h

ea

t

i

ng

 

l

o

ads

 

p

l

us

 

t

h

e

 

m

ont

h

l

y

 

p

e

ak

 

c

oo

li

n

g

 

a

n

d

 

he

at

i

n

g 

l

o

a

ds

 

i

n

t

o

 

GLD to perform the heat exchanger sizing analysis.

 

                            

 

                         

 

