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Total| Max: |115‘1f1|:||:|.|:|| | 5?ﬂ-ﬂ| Clear |
Full-Load Hours: 2043 | hr MadiFy
Close | Cooling | Heating |
Fot 20| & =F & 2 Ol0IH
2t S2Eotet AlZHY = 2otk [MetA gta ds 24 =+
USLICH E£&, =8 HES 29 ZIU 2ot AlZ2tS Hote
= UASLICH =83 HES =29 Ot 201 STt Al2+ AHl4tD|
20l =L

16



®

S 2.7

LOADS AND PUMPS

= Cquivaent Hours Cal.. [ |~ [
Annual Egivalent Full-Load Hours

Pealk Haurly Load: | 570.0 | kBtufhr

Morithly Total Loads:
kBtu

January 190000.0
February 185500.0
March 154000.0
April 70000.0
G 390000
June 27000.0
July 14000.0
ALgust 22600.0
September | 44000.0
October 123000.0
Maovernber | 137000.0
December | 155000.0

Full-Load Hours: hr
Close Calculate Clear

St Al H&DI= =IO Fob Al2ZtS 28 ol H&te = =
CHAYLICH 2O Al Fol, B2t SF0of, 2t FotAlZt2
Fot 2d2J] &2 gt SLELUC dHE &€ i 0] =4S
Ol=otd &2l 2l FotAlzts Hetg = UsLIt N=s2
S HES = |2 stH2 2 SO0t LICH

OlMl =5 && =ot

Design Day Loads
Design Day Loads
| 7.0 Days [ Week Time of Day Heat Gains Heak Losses
(kBrufHrY  (kBrRufHr)
Transfer | gam, -Moon | 157.2 | 201.4
Moon-4pm. | 5521 | 00
Calculate Hours
4p.m,-8pm | 1572 | 0.0
Monthly Loads gp.m.-8am | 1572 | 0.0
Annual Eqivalent Full-Load Hours: | 1559 | | a4 |

=53]
=

= 2ot 252 U0l

e
0&
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LOADS AND PUMPS

H2b SIb 201 AIZ2H0] 22 1559 Al HHE2 54 AlZtel
A2 2 = USLILH oK 26t Scel)] HilAs e
ZIU FotAIZt2 2043 AlZEZLICEH OIXE OIoIEIF THE HE
Zci2 O0IHE =&g2=z =FoJl =Lt =8=
HIOIEE =4 "7 2ot 222 dE06H)| floid=s s
DI-OI /\I§DH8‘:’|-L|[:}

e =S HZ 2ol ZEQ "FY AS 2" Lol AXIE

ol X0 Sot AIZF0l 1009 = HHHOI Otefet &0l
HAIELICH

Design Day Loads
Design Day Loads

7.0 Davs [ Week Time of Day Heat Gains Heat Losses

(kBtufHrY  (kBtufHr)
gam -Moon | 157.2 |

Moon-4pm, | B52.1 | 1924
_ Colulote Hours | 4pm.-Bpm, | 157.2 | 1925
| |

Manthly Loads | gpm. -Sam. | 1572 192.5
annual Egivalent Full-Load Hours: | 16549 | | 2043 |

=5 8d Fof Uole - +=&= UlolH

-

o 2 ¢ Fot 2= 2FH0l LIEFLE /A0l H2E 2 Al2EE
of L0IHE Q& 8 AN-E2, H2-2F 4 Al, 2F 4 A
S 8AlL LFEBAI-2E 8 A, el A2t St =R otAI2HS]
& IHX ERBAFOE Lt LICH GLD A2 OIOIE 2 HAHS
sH
H

.a| S0 ABES AT WA (342
IHEE eE & USLIC

= T M
ANE gEe AFSX

A

L—

Monthly Loads HES 2&ot 258 E-7 2ot B2 Ed=2
249 252 &L
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CtHl 2.8

s

s
HI Ol Xl Ol
A=

LOADS AND PUMPS

| D‘Q‘ E‘E‘§|ﬂ Demc-.z-c-n-*
Manthly Load Data

Cooling Heating @
m Total Peak Total Peak
_Ganeal geny 0 ey @l geny ] genmr) 0

JariLary 17859 28 190000 570
February 16113 28 183800 470
March 19432 141 154000, 400
2l 51266 372 70000 250
May 100432 447 39000 140
June 1R0556 652 27000 &0
July 153721 537 14000 43
Lugust 159662 544 22600 42
Septermber 114720 477 44000 57|
October 277585 2595 123000 145
Movernber 21229 259 137000 3E0
December 18000 120, 155000, 450

Total: [3.0 [30

Hours at Peak, Hours at Peak,

Flow Rate:

3.0  gpmfton Unit Inlst (2F): 90.0 50.0

28 ol U0t =t

0K

2=° Fot UoleHeE AIF5 €4 2silAde 28 28 2=
Aok A0 2L zUSUHALl A2t 2= AISKE
(]

HIBAE FASLICH Y Fol tHLZ S0tItHA ™ Update
=2 2215 |0}

DIN2OZ =g AR Y42 AHELICHL 2 HHAS st
ZZ0I0H AFRELICEH DRl CH2 Ol 2t et ELICH

R XIZ2NKI Trane System Analyzer 2 236t W E GLD O
EHIIE ot¥sLIT Igds 242, UiolH=E AsEL
2o EHLI| F 2 HA 20t 2E0 dSELICH
£ A= ERS 8= %!aiE' HIOIeHE nga
USLICH HIOIEHE =88t C = =4 %‘v_ﬂl 2ot 2= 01|
HE HES sciM =3& iIOIEDf S LICt G

- [oh

S h

2
o ;O " 1
i 1ir 4 Q0

u@
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LOADS AND PUMPS

Fol 2c12J] #0| Ot Fot 250 U= HIOIEHES 010t
Bt SuE)|E degLd

=3 ANEXE 20 HOIHE 4o HEE &Lt o
J20 AHSXHE GLD o %d 222)| JsS 0/85ta 4
AHLICH 018 HUME AL0MN OOIEHES 2= @y
AHBD, HHE S0 1 IS SBBLICH

- Import Data

Filenarne:
Generated By:

= | Tatal Peak Manthly
E (kB (kBtuhry  Load Factor

January 0.0 0.0 0
February 0.0 0.0 0
March 0.0 0.0 0
aori 0.0 0.0 0
May 0.0 0.0 0
Juna 0.0 0.0 0
July 0.0 0.0 0
August 0.0 0.0 0
September 0.0 0.0 0
Octaber 0.0 0.0 0
MNovernber 00 0.0 0
Decernber 0.0 0.0 0

Total|Max: 0.0 0.0) Clear |
Full-Load Hours: 0 hr Modify |

dose | Cooling | Heating |

[
T

| 26t 2420 &

hS2 GLD 0l %= €422 A4 [0S =HI&LICh BFef
A& OOIEIE GLD Jb dote g4z HIHN UK &2
22, UO0IH 242010t Mz =d8IX ZE = JALE=R
SHIE g4l #F= A0 e st 24 Holes
Sl 22 &M &2 420 A00oF ELICH (2 &2
ZICH 12 LK OIOIHE e = USLICH)




LOADS AND PUMPS

2 s Uy 2ol |5 4 2ot |z U 2ot |FE 0 2 2ot
1000 BTU 1000 BTU 1000 BTU/hr  [1000 BTU/hr

=

128

AM HOIHE 22127 fid=E Ctrl-C JIS OlZotH A&
A0 AJ= Ul JLXl CIOIEHE ﬁ/\P%*LI[}. & o =
Melotl) ©Xl +=Xl CloIE gt %AP&Q/\IQ. a1 ts, =7
=d )| HUAM M5 éiEWI Ase A4 o012 ot
Ciole ot g=gLith. 22 UolHsE 288 3% =3F
ths, 2.6 B0A2 €2 g2z Fot 2 &
USLICH

CIOIHE AsH2=z SAI0 Fot 20T E5ELILH
(20t LE2 MEXS HEH [et 22 7 Fot 28, £=
-9 22k 282 ZFELICH)

HOIHE & g8 =eis AT JisELIL /A% &2
S otAt ot Z2 OOolIeHE =blet Us, UE
0= 888 IEP 1@ O3, UIJHXl OIoIe €2

g

DE SAGIH 22 BHOR 22{20|2 2#BLIT

2ok NZMA 8 A4 HOIHE GO 2 Yiots A=
ASLICH OIOIEE 22420 0™

&2 oA EN0I=);
ZEst FAZ  2ED UYsN, E OHFs @0
MNEEU=XE &0CI6HH =4 012.
2o BE 25t 250 X GOIHS Y5t
LS = & X BAIC 2 612 AE 25g = AsU U
o HE F6t OIOIH A2t =X Soll &
o« =5 B ot 2E0A EE U0l 8 stH= Sol
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EtAl 8.0

LOADS AND PUMPS

M B0 2teF 2O Al2td Fol et = &ACHH, Fotit
ot = OKEH HtH=X0 met A= AIZHEZ 2 T
Fotets LAESLICH 2t X AFE AlZE 01210l 2420
olZ=lttH AZECH Ol20il= =T Sof 20 U E2
gtS YSEELICH BreF =M AFE AIZECH 01212 AlZ2te
ArEE0l SOUH 1 AlIZtH0l= 0 S g5 SEESLIL

SR B0 B & Fot € zIUf FotE YHE = U2H,
T2 )HUAME AIEN 28AM0 £%ots €02lS0 et
CIOIEHE  OIoIe  AlZE =X0 XSz SHHELICH
ZIZ20H0A ot OOHE XNs22 =ZHiot=E &&Eot=

AMNEXS B & 2S00 2=soi0F LICH

2 IR ZF0IA gror Hegh/ue = ofLkel IO . 0186t=
42, N80tk &&= JIsS ColeHe 25 0 0l010F &LICH
st 02 OOl IE e 22, UIOIEIE g5 Z0E A&
=g LICH

(@) (=]
Hersel Hgs Ul (GLD ol ZEZ U= BE
CIOIEBIOI A= AFEXS B2l +=FItsotH, XHAlst
A2 MEX EZ A0 LIAJUSLICH) HIE S0, AFEXIE
NeE HES AIZotALL & 22, =2

=
& BEJ AsHEez MEFELICh oY

BIO( 2 NPs 22 PR 2ot 259 ot BAISLICH
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LOADS AND PUMPS

—Heat Pump Specdifications at Design Temperature and Flow Rate
¥ Custom Pump Pump MName | (Select) |
Cooling Heating
Select Capadty MBwir) | 0.0 | 00
Detals Pawer (W) | noo | o000
e EER./COP | 00 ] oo
Flow Rate (gpm) | 00 | 0o
Partial Load Factor | 0.00 | 0.00
Flow Rate: )
W o Unit Inlet (°F): | 8.0 | 500
OoT
Eg HA ot 22 HE 8

Sl EXx= HdELH0N UK E2 &H0IH, A
A AR JAsSUICH oll, 2= B8R H2=

BZE =) M HdE HES =29 OUs2 FE0
LHEHE LICH.

—Heat Pump Specifications at Design Temperature and Flow Rate

Addison x| | Horizontal 1/2-10 Ton, HGY =]

Pump Mame | HGY 007 vI Select Pump |
Cancel |

Flow Rate:

ngmn Unit Inlet (F): | 850 | 500
= o
=2 HA 2ol 2502 HO HEH 51H

S 3.1 0 IFHUHA BIZLl HZAH A, 0|82 Hd8st =, &0l

— HES SEUC0. Y9EHI QSHAs GO 9mo
CIOIEHHIOIAN RUe PeE SEIZO Hs MAHNE HAMHE 2
AUSLICH 0 282 ZJ| Roldes SEZ M Oofchol Us
g9ET £N/FIIE 2EELICH. SEHID Hm= GLD stHo
ACHHN 22 = UASLICHE Ol HIMdE CiE2 &8 & LICH

o MIZ AL Florida Heat Pumps

e I HA: EV Series
e II (0|S: EV048

0l HHES S=otH S 22 %0l LIEFE LI




EtHl 8.2

A 3.3

LOADS AND PUMPS

Heat Purmp Specificakions at Design Temperature and Flow Rate

[ Cuskam Pump Purnp Mame | EYD45 |
Cooling Hesating
Select Caparity (kBtuHr) | 5592 | 570.0
Dk zils Power (ki) | 4474 | 3715
o EERJCOP | 425 | WS
Flows Rate {gpm) | 1380 | 1425
Partial Load Factar | 0.99 | 1.00

[z
J2
[l
0=

"o ds oA

HAN HES +28 HEE EV048 B0 CHE MIRAtES 2 =
O A
P —]

—Heat Pump Specifications at Design Temperature and Flow Rate

Pump Manufacturer: Florida Heat Pump By I

Pump Series: EV Series
Pump Type: Water to Air

Inlet Air Temperatures and Flow Rate - Load
’73.1: Cooling (WB): [7 0 °F Heating (DB): [ 700 °F

Flow Rate: .
|—3_0 e Unit Inlet (5F): | 85.0 | 50.0

[ |

O] 3tHS M= T CH
SIHNME de/uer 2
Temperature, EAT)= E
gdmool MHdsi HEks
DESHLICH AI2AesE EF
AUSLICEH. O Ol KIoA

GLD J} g€gogE d

2
28AM N2 &= Fxot

ﬂ AMEE HAIGHH SLICH Ol

o1l J|2(Entering  Air
AI8+04 SLICH gan 7
GLD = O
Skl /\*74|01| A= EATE
EAT = =80t Z&LUICH
=Kol st AAHs 2= Al

Ol

0
>
Ui 0

0|' (=)
Pl
O
I

4> M0 4N

1
0z
W

=)

0/ 08

=

04
S0P BHE= =0t Jciel otEH2=Z S0t LICH
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A 3.4

LOADS AND PUMPS

Heat Pump Specifications at Design Temperature and Flow Rate
[ Custam Pumnp Pump Mame | E¥Y045 |
Cooling Heating
Select Capacity (kBtufHr) | 559.2 | &70.0
Dietails Pawer (ki) | 4474 | 3715
o EERJCOP | 125 | 45
Flow Rate (gpr) | 1280 | 1425
Partial Load Factor | 0.99 | 1.00
Flows Rate: _
lﬁ ik Unit: Inlet {=F: | 85.0 | 50.0
[EE ]
SEHEl HIOo| M5 AA
MEX=E HIIA AIAE S, 2L, 83X 45 B S
=8E > USLICH O3S UM =HAIF=S SEHZE A
ol =&t P2 E =8¢ = JUsLIt A= BH,

o REk 3.0 gpm/ton
o Uigtolol 2 85%F
o gl 2&: 50%F

Ol &=

220l A2,

Ol HE=2 GLD 2208 33| 0102

10
J
ms
=2
30
>
C
O

st AtEXE st
JIEN e 8o
Olde AtEXIE 8=
o AXDF HAZN JIE
LIEHLHESLICH O2t&2l H=2
Ol=Zot DA & =eletllCh.
(Partial Load Factor)S O0I&tXI2l 1.0
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EtHl 8.5

ttA 3.6

s

Chs
HI Ol X1 Ol
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LOADS AND PUMPS

o ZEX Ccfdl: Vertical Demo Project

OlMl E2LICIAZT 2o MAE 0tol2=2 226t OIOIE S
MNEsLICH IS [Program Files/Gaia Geothermal/Ground
Loop Design/Zones] ZH0Il Demo.zon 2| 0|E2 2 N&ELILCT

Qok 2MA 22 B2 L5t 2S00 £5t COIEHE 2242AN,
AELR 8%, BT &3, 22 25 H+ 4% S8
Alg =22 @R 25t 282

HotASLICEH O HEO0l B &EL4H
Ctst 201 2 LICH
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LOADS AND PUMPS

i xd
|__b||‘&| @lﬂl%l gl demo2.zon
Reference Label: I Vertical Demo Praoject
—Design Day Loads
Design Day Loads
Days Occupied Time of Day Heat Gains Heat Losses
per Week (MBtuMHry  (MBtuMHr)
I 50 & a.m. - MNoon I 1657.2 I 410.0
Noon-4pm. | 6521 | 110.9
_ Toonser | ap.m.-8pm. | 157.2 | 1109
Calculate Hours | 8p.m.-8am. | 157.2 | 110.9
Annual Equivalent Full-Load Hours: | 1659 | | 1009 |

—Heat Pump Spedifications at Design Temperature and Flow Rate

[ Custom Pump Pump Name | FV048 |
Cooling Heating
Select Capacity (MBtutr) | 593.7 | 605.2
Details Power (kW) | 4750 | 4241
T EER/COP | 125 || 45
Flow Rate {gpm) | 138.0 | 102.5
Partial Load Factor | 0.93 | | 0.68
Flow Rate: _
W et i Unit Inlet {°F): I 85.0 I 50.0
T
S B 20 2&: ZuE| X FHl 2= AEY
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HEAT EXCHANGER DESIGN

GLD = =&, =8, N HE+ S Al It ue| 2= Il
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A 4.1

I 4.2

HEAT EXCHANGER DESIGN

& Borehole Design Project #1

Results |Fluid i Soil i U-Tuhe] F‘atterni Extra ki i Infarmatiuni

Calculate 1 COOLING HEATING

Total Length () 0.0 0.0

Borehole Murmber: ] o

Borehole Length (fth: 0.0 0.0

Ground Temperature Change (°F); 0.0 0.0

Unit: Inlet (°F); 85.0 50.0

LInit Outlet (2F) g94.0 44.1

Total Unit Capacity (kBtufHr 0.0 0.0

Peak Load (kBtufHr): 0.0 0.0

Peak Dermand (kv 0.0 0.0

Heat Pump EERCOP: 0.0 0.0

System EERCOP: 0.0 0.0

System Flow Rate (gpm) 0.0 0.0
~Dptional Cooling Tower Boiler T

{winl{lp] pler

Condenser Capacity (kBtuhr): 0. :jm : ~ G

Cocling Tower Flow Rate (gprn): 0.0 e &

Cooling Range [°F ) 99 :j Biiler

Annual Operating Hovrs: thrfyr 0 j-— 0 %

Bailer Capacity (MBEtu/h: 0.0

A& BHHES =cIsLIth OfR =at
HZEO UK ZI| =0l Ot=Fe

OlH =8 8= Fot
HZELICH AKRLL

CIOIE I Al=E 20
Al

s 4 20
=2 C
= o

S=HEIB

GLD =t&H a0l TSk 22 0t01 20| UsLIC

2Z=2 35| otol2, 2EE=2 3ol OotoIZLIt
236t ot0l2= SEELILH AI=Z 231t fot 282 M=
otts 2H S €2 &XF ZAIDE A2 LIC

HTT]
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HEAT EXCHANGER DESIGN
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Results lFIuid | sail | U-Tube| Pattern | Extra kw | Information |
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&3 5.0

EHAHl 5.1

&3 5.2

HEAT EXCHANGER DESIGN

i1 Borehole Design Pr

Calculate |

Prediction Time: | 20,0 wears

Design Method

(+ Fixed Temperature
{” Fixed Length
Inlet Temperatures

iSS.U °F | 500 F
Borehole Length I 0 Ft

[~ Use External File
Borehole Mumber: 100
Rows Across: f_{a“
Rows Down: !_1“6“

Separation (3549 ft
Cooling Tower /Boiler
}-— 0 %

— 0%

Load Balance

_gryg__t_h_s | Temperatures.
COOLING HEATING COOLING HEATING
Total Lenath (Ft: 0.0 0.0 Uit Irlet {°F): 85.0 50.0
Borehole Length (ft): 0.0 0.0 Lnit Cutlek (=2F 94.9 44,1
Calculations Results iFIuid | soil | U-Tube| Pattern| Extra kw | Information |

COOLING HEATING

Total Length (ft): 0.0 0.0
Borehole Murnber: o 1]
Borehole Length (ft) 0.0 0.0
Ground Temperature Change (*F); 0.0 0.0
Unit Inlet (*F): 85.0 50.0
Unit Outlet (°F: 94.9 44.1
Total Unit Capacity (kBtufHr ) 0.0 0.0
Peak Load (kBtufHr): 0.0 0.0
Peak Demand (ki 0.0 0.0
Heat Purmnp EERfCOP: 0.0 0.0
Systern EERJCOR; 0.0 0.0
System Flow Rate (gom); 0.0 0.0

~Optional Cooling Tower/Boiler

Condenser Capacity (kBtudhr ) 0.0 A B

Cooling Tower Flow Rate (gpom ) 0.0 o A BT °

Cooling Range (°F): 0.9 == Baoiler

Arnual Operating Hours (b fye ) 0 j-—- 0 %

Boiler Capacity (MEtufh): 0.0 : Lloald ;Salla;ﬂce
ETT

H#N2 M2 2ot =
OIAIOIA 2 22l X Ot =
) WHE A0 EHE 2

o
Bd:

Jor

HaE AFE R QB HIOTA

ose 29 BR 25 ZsALLCL 0
2l B 95 252 ARSts
W& UD, 2) MK FEHOA

Sget BXZE AtSot)l HHEgLIth
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A2 IHE 0l &
LIEFELICH

E ©: Gaia Headquarters
: Your Choice
Your Choice
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HEAT EXCHANGER DESIGN

L)

Results ] Fluicl 1 Soil ] U-Tube] Pattern Extra kw ] Infarmatiun]

Circulation Pumps

Reguired Input Power: 0.0 kw

Purmp Power; 0.0 HP

Purnp Motor Efficiency: a5 Y

Optional Cooling Tower

Pump Fan

Reguired Input Power: 0.0 byt 0.0 ket

Power; 00 ke 0o ke
Motor Efficiency: a5 % a5 %

Additional Power Requirements

additional Power: | 0.0 kw

Pump Power Calculator ‘

[EEEE|
SOIFERE
Zo| 28 BI P2 AAH 28 BI) ZQs gus
DAIBLICH D20 YIIE(SEAS) Ro2 W2es A8E
Ao WS Fus HAIBUC. %o %) A2 49
Tolls BIEES HOUE OE 220N RS M2
TAlBLICH

BIHOZ WHES 0/2 AES 0 OF S =9t017),
ZE 70| fAlotE Z2tEel 2019 RE0/ ZoHAT I &tS

+& &L/
H0: BEIXMS 2H0 22 AE S22 =X E Lot AAMAE,
M SRS DIEERI2 R0 godeEs ¢ S, CHAl

et U3,
f)E HrEBLUC. S22 BE2 ot
F

I P =
CHRHE HES 286t € = UASLICH
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EtHl 5.3

A 5.4

HEAT EXCHANGER DESIGN

B Pump Power Calculator -8l x|

—Purmp Power

Required Pump Power: hP

Purnp Head: | 50.0 ft.hd.

Flowy Rate: I 1000 gom

Purnp Efficiency: a0.0 s

OO 58, AAH RY, +5F 249 YS YAGH BE
Mz JADIDF RS I Mz MEBUC. 2| HES

FEHAL.

Ol HIHIIM==0tEE IHE0 Ths2l gts =5 LIt

o LTI XM 2hp

. HT DF 58 85%

o I M&H: 1 Kw
o W R 2% 0.0

oz #HOF 2L 20l Wte
GRS F2 g AIAHO 28 20|
2FGINE 22 AWYLICH. Srof WASS  AIE5HD|

FAl S0tet HEE 32 s
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= 5.5

HEAT EXCHANGER DESIGN

LE)

Results ] Fluid ‘ Soil 1 U-Tube Pattermn | Extra kiw ] Informatiun]

¥ertical Grid Arrangement

Borehole Mumber: 30

Fowes ACross:

a1
Raws Dow: g
ft

Borehole Separation:

[ Use External File el I
Boreholes per Parallel Circuit

Bores Per Circuit
2
1 2 3

Fixed Length Mode

I onfoff Eaorehole Leng ED

IHEe &

IHE Eol= XNs X0 et 82 SAHAUSLICH

HE

S0, =8 AlF5 €4, A9 01, A% et I
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= 5.6

HEAT EXCHANGER DESIGN

O OIMIOIA =D 2£HJt ELt] THolZe 2HEI|0

QTAEOl BHT N, LS0 2SS 23

U-Tube Bi= S=HELICI TS &2 WEO0| LIEFELILH.

Results ] Fluid ] Soil  U-Tube ] Pattern] Extra kw 1 Infc:rmatin:uﬂ
Calculated Borehole Equivalent Thermal Resistance

Borehole Thermal Resistance: | 0,194 R*ft*F/Btu

Pipe Parameters

Pipe Resistance: IEI.'IEIE i o 1T Check Pipe Tables
Pipe Size: [112in.(375mm) »|

! : U-Tube Configuration
Ouker Diameter: 1.90 in

Inner Diarmeter: 1.55 in f+ Single
Pipe Type:! |SDR11 | ~ Doible
-

Flow Type: | Turbulent _J

Radial Pipe Placerment -Borehole Diameter

" Close Together Eorehole Diameter: | 6.00  in
&

P Backfill (Grout) Information

@ " Along Outer Wall Thermal Conductivity: | 1.00  Bruf{hft*eF)

CEX)

oM

U-Tube 82
U-Tube 2 LIOIZ 2 Al==0 et 322 €10 UAsLICH O
el =582 AF=s2 ZMgS Ao flet 328 &=
AYLICH E2hgs WolZ #Ex2% AX, ANFS2 H3F,
1eted 28358 S 018ct0 AagLt. dothle 32
Adtel 2UE FAISHD AEH2Z Foid ZHYES HE
YA == ASLICH &0 MOIZ HOIE el HES
+2% I0lZ 2 HI0IS0l EELICH
0 AY 0|29 ?IX| &2 US & otLhE d=HELICH:

o NZ 2E-W0IZ2t H2IE 1/8 2XZ FXELICH
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HEAT EXCHANGER DESIGN

o 25 202 — TOIZJF 1t AIFB2 SA& A0I9 F2
XI &0l 2 XIELICH
o S0l 22 - II0IZJt Geoclips™ 0l A AR23EHS0l #He

(Ctet ?IXIerLlCh.

& =g U-tube £ EE EELHZLIE FIE FoHA
FIOtL 0 SLICL S GLD JF AIEoIE a2 252 &&f
LIOIE S ot 7 II0/E, Nz HE, =2 JofRE 87 52
0/85t MEZ LZEZ 0/86/00 MEELILL AEAMNAE
"Bt U-tube It HZL2E F9ot0 FEHAIL.

CHHl 5.7 ol MU= T2 gt L= 8L
e IIOIXE 3DI: 1in
o IIOIE BF: SDR11
o BEZUW == L=
o 3 IIOIZE 2[X: BE 2t
o U-tube 24: &t
o ANF3HZE 5.00 in
o IHNEE 1.0
IOIE D SMEE8sS HAEGIH NSEHOZ AFZ2 S XHE0|
HHELICH =D 2HJF Z2LH CHAl 0 392 =0I2tA CHE
HE-=S=2 A LIC
Ed s S<olH Ul &2 3tHO| LIEFELICY.

CtHl 5.8
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HEAT EXCHANGER DESIGN

Results | Fluid  Sail ] U-Tube] Pattern] Extra kW] Information]
Undisturbed Ground Temperature

Ground Temperature: 62:0. 2R
Soil Thermal Properties
Thermal Conductivity: | 1.30  Btuf{h™ft*°F)
Thermal Diffusivity: | 075 ft~2/day
Diffusivity Calculator | Check Soil Tables |

Modeling Time Period

Prediction Time; | 200  years

[EEEE]
EWE

Ol stHlME 82 Ns 25, EY 2 Sdit €2 E20
et HE YHELIO EY 8EE2 S0l AIF32 Z 00
gets B0l =) 20 & Mgl 88 284 UE R&
22 Bluwol F=2loisa Z2EELICH ot 2Ed J2s
HIIOAM =3 == AsLICH
g0 2gE J|2e 32 s 250t AEE00F o2
108 JIZE22 ELHERSIOH 104 0l&s 288 =&
USLICH
SEAE A LD
AERS HOE lM GLD = E HE EF €10 US
dF ZENUZE dEole ZNMT HEIIE MSELIC
HEDIE S| foldE EL HE ot FEAE H A

HE=S +=8LILL
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HEAT EXCHANGER DESIGN

A 5.9 Ol MO AE ChS2l gis E2 HE0 =& LI
e K= 2k 580F
o %&E% 1.22
o EH4E 0.75
. 0= l2n 1o u
=SAH 5.10 OlNl s &= 22 &LIC}.

ml
-

A
=

2formanual !‘I@

Results  Fluid ]SDiI] U-Tube | Pattern | Extra kw | Information |

Design Heat Pump Inlet Fluid Temperatures

Cooling: | 85.0 <F Heating: | 50.0

Design System Flow Rate

Flaws Rate: | 3.0  gpmj/ton

Solution Properties

¥ Automatic Entry Mode

Fluid Type: | Propylene Glycol =]
Freezing PDint:J 15 v] °F  23.5% by Weight

Specific Heat (Cp: Etuf(*F*lbrm)
Density (rhol: a4 bjft=3

Chieck Fluid Tables J

=gote FSA0 U

o

B A
— T

rr
2
S
2

=Lt

2D 2SS IHEUHA LS5 Als EY 2SH ST
ZsrE LICEH. 0/ A(dE EE EFLY Fof HEOIAS FEES
LIEIHADY, A|AEIS 8T 2= L5/ Z=L/0H (0l= =T
$%+£aw—gazcxuwr FHO| 2 2202 IISEX=
O=CtD JHAEGH)| Y LItt)

20 GLD = e PER PASE T2 JHQULICH S H
mee 02 ES)C A2 YN SAst=EX Boxs
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HEAT EXCHANGER DESIGN

CHEXRQ MYLICH =5 B2 Fot Z&= UAl 2AIH 6HES
SSH S Y 22IJt 2SN HEUHA Z=Het gt
gXlote HE B4 = UsUIC

A
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sk P Sz 8 d5 Ha=s &)
BHELICH Ol Jls2 Sol 79 22/AE OISl el
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SHSANAFKIC ME2 B2 0o J/Z00 LEE S0 et
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2Z510/0F BILILCH.
CHAl 5.11 Ol IMIIAE S THE 0l 29 22 L= EHLICH.
o UWHtolol 2 90°F
o UBlOlQ 2 50°F
« BEMW EZ: e 222
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HEAT EXCHANGER DESIGN

—— OIF EJ| Hatg 488 6D BBEASLICL 2 AST
—_ . p—

CIHHIOIADL OO0 ZHUKXN L2 B 0t olut o2
=226t &= AIEX QIHHIOIAE EGLICH O G 3, AHlat
HES =SLILL a2 G840 25U

Le_ngths | Temperatures_
COOLING HEATING COOLING HEATING
Tokal Length (Ft): 9789.1 17739.1 Lnit Inlet (°F3: 90.0 50.0
Borehole Length (FE): 489.5 887.0 Unit Outlet (*F): 100.4 43.9
Results ]Fluid | Soil | U-Tube | Pattem | Extra ki | Information |
COOLING HEATING
M‘ﬁ] Total Length (ft): g789.1 17739.1
Prediction Time: | 10.0 vears Borehole Number: 20 20
e Borehole Length (ft): 489.5 B87.0
DEsln Selin Ground Temperature Change (°F): +1.0 +0.5
(* Fixed Temperature )
 Eixed Length Unit Inlet (°F): 90.0 50.0
I ’ Unit Qutlet (°F): 100.4 43.9
nlet Temperatures
90.0 °F ]50,0 °F Total Unit Capacity (kBtufHr): 601.3 632.3
T Ly ]—' Peak Load (kBtufHr): 552.1 570.0
LR ] M Peak Demand (k) 50.6 43.3
Heat Purnp EER/COP: 11.6 4.1
[~ Uee External File System EER/COP: 10.9 39
Borehole Mumber: 20 System Flow Rate (gorn): 138.0 142.5
Bayncieed 10 - Cptional Cooling Tower /Boiler
Rows Down: | 2 : —————— Cooling Tower
Separation [oo00 Ft Condenser Capacity (kBtufhr): 0. = a9
Cooling Tower Flow Rate {gpm): 0.0 o i °
Cooling Range (°F): 9.9 = Boiler
f——— 0% Annual Operating Hours (hrfyr): 0 e 0%
H e e _ Boiler Capacity (MBtufh): 0.0 B
Load Balance |}
ZJ| At
Her e CHet Hiat2 OFRMHLE 20 HEWM #0tE =
AUSLICH st Zu(Z0l 2 =25)= HIYE AMsSk
OIHHOIA AEUHA &toler = ASLICH
HIOIEIJt 2% & &EotHLE, HIOIHE =88t 0l AtEXk=
Heb HEZ 018N =28 = =S HME 8Eg =
USLICH
Hebar 2ol CHet gt=01 Lietdl HEAIELICH O & o %22
Z0lE Q+0t= Z0| =Xt &SHA EAIELUICE.
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A 5.13

Al 5.14

EtHl 5.15

HEAT EXCHANGER DESIGN

21/ B U (MHAIE) RS HAS Y/E= BAY )
£¥g SOI9iol mEE0l USLICL 0 ERE wwzme
2010t UL B0HY MH(W2AE) E= BB 20|t YL
2 M(2YL) FZ 0I8Hs GH0I22IS FAS SHA
H2|5tH ol2E L

Ol GlMIOIA Enat)l= Fot UOIHE 28 & = UX0| ¢
SALYLICH &M 20 02 AI=301 JqA2H 2 AlIF=52 20l=
887 LEYLICH (HE IHEOMAM 10x2 2 12E HIXIS

AABIHSLICE) OlAl Ol gt= 2+HGHAH =X SHEHLICH.

Ol GIMIOIA=E 300 LIE 0Olat AIZFGHAl &1, =20 2 AlZ
22101 EEZ JUCD IJIE=S  SLICH SEE AIZEX
OIEHH Ol A2l Grid Layout GIAl CHS GIOIEHE £=A5td 12lE

BHXIE & &Lt

Grid Layout

[ Use External File
Borehole Mumber: 49
Rows &cross: | 7
Rows Down: | 7

Separation |3p0  ft

o JtZ HO = 7
o ANz &lof = 7
o AlFZ2H01A: 30 ft

CHAl M4 HES SELICL AIE3 201t o 370 LER
HHELICH X2H, AEB £2 S 20 2 AE30
QTEES Lot BOSUASULCL LB, AE22 0/H8
ZOAZOZM, Bl NE 25 #82 HELICH 51X, OFX
AZ=Zol 2010t 300 IEE ZDotAIl G20l =IH™el

ZH e ERELICH
U-Tube IHE S &EiGtD TS0 201 S LICH

o FE IOIZE 2X: HOl S

1<
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HEAT EXCHANGER DESIGN

ST AZX QAEHOIAMA CHAl HA HES SSUICH Ol
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JHI D 21010F EILICH GLD 2 0125121 0] H A2 2 Bahl DH
4 USLICH HBE ABX QAHHOIAY G TS SH2I0IA
2Er/Beley 2k0I Gt USLICH

Cooling Tower /Boiler

SclOICS REES B0 JAE (M) & 2L (HAM) 250
CHolf Hot YWEgAJE 0%2 RS = = UsLIT. 2L
=ctolH (Ofef 2l %EPOIH)% =

SA0 HEE AlF=E 200 20HEs S
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Olotz E01& WNAl MHAIZLICH O Uhd
20| LIEFELICEH

42



HEAT EXCHANGER DESIGN

-]

Lengths Temperatures

COOLING  HEATING COOLING HEATING
Total Length {Ft): 8730.1 14718.4 Unit Inlet (2F): 90.0 50,0
Borehole Length (Ft): 178.2 300.4 Init Cutlet {(#F3: 100.4 43.8
Results ]Fluid 1 Sail ] U-Tube] Patterni Extra kw ] Infarmatiuﬂ
Calculate COOLING HEATING
wj Total Length (ft): 8730.1 14718.4
Frediction Time: | 10.0 years Borehale Murnber: 49 49
- Borehole Lenath (ft): 178.2 300.4
SESin Hethe Ground Temperature Change (°F): +0.7 +0.4
+ Fixed Temperature .
| Fixed Lenigth Unit: Inlet (°FJ: 90.0 50.0
T TRpEratras Lnit Outlet (°F): 100.4 43.8
]gn_u oF 500 °F Total Unit Capacity (kBtu/Hr): 601.3 632.3
SEEE ]—' o Peak Load (kBtufHr): 552.1 570.0
il - Peak Demand (ki : 50.6 40.8
Heat Pump EER/COR: 11.6 4.1
[ iLise Exbernal Eils System EER/COP: 10.9 4.1
Borehole Murmber: 49 Systermn Flow Rate (gpm): 138.0 142.5
R::;:S?;;; 1—:— ~ Optional Cooling Tower/Boiler T
Separation [0 Ft Condenser Capacity (kBtufhr): 0.0 _,J: i 0 %
Cooling Tower Flow Rate {gpm): 0.0 ol .
Cooling Rande (°F): T:i Boiler
0 %, Annual Operating Hours (hrfyr ) i} P 6%
_' el A 5 | Boiler Capacity (MBtufh): 34.2 Tt
Load Balance [Emmn|
224 ololEele g
SOt WHAAE 6%= S B2 S2H0IEH2A 49 e AMFS2
ArEotH AlIFES2l Z0|Jt 3004 LEZ =0WsLICH £,
2tHO GtHOA=E E2H 20| EAIZ O JUSLICEH
@ SAFG| FHOI OIZ0IE AIABOIAE SZO| AIEZ2 2019 KIS
25 Hall s2ELICl 0 288 ilMes E2HE 0lE0tH
e 2 RSt Z01E XS =2 SAI0 H20 2Rst
zl A8t 2012 KAELICEH 0 WHOA=s @880l 31%2
Sot WA A Sth 1.2 20 2& HollM dHELICH 22X
=Sct0IHE &G &) ZUE el EE= &LICT
9517 0l M= &H 252 82 2ot HIOIHE 2= 28 o Fot
== St HAEEEZ, AIAEN et 8 o1 =258 Hdtotn
ZESY = USLICH Ol ol &EE ALS A QTEH B0l AL HlA
HE Ht2 Oteholl f XISt Monthly Data HEZ 2= & LICH
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& 5.18

HEAT EXCHANGER DESIGN

theh o AR D0 et 2t 28 8% 2&= Ot
d80AMe 201 R 21 2 EE 25 HIZ G0l N2
HAIELICH
2E 0ol AHAHA F8 21 2= D8 28 2E0A
SEIE L DE Z0l Z2E0A AHstE =I 2&% g
S8 22 Ot LICH Oledgt X0ls 20801 Al Z 0l
e 2% 4= Ao Aol EIHZ 20 &HAIE
HIOIHE AtEot)| =20 ZMeLICH Z2HECZ 0|2 22
HHEU M2 X012 Clof Xt0IJF &aol= A LICH Z2E0
et HE2 AIEA EBANE FIELILCH

| =

i EER

Leng_l:hs | Temperatures

COOLING HEATING COOLING HEATING
Tatal Length (Ft) 8664.2 15928.4 Unit Inlet (2F}: 90.0 68.1 50.0 509
Barehole Length (ft): 176.8 325.1 LUnit Outlet (*F): 100.4 T1.5 44.0 48.5

Calculate
Maonthly Data | @

Prediction Time: | 10.0 wears

Results ]Fluid | ail | U-Tube | Pattem| Extra ki | Information |
COOLING  HEATING

Total Length {ft): 8664.2 15928.4
Borehole Number: 49 49

. Borehole Lenath {ft): 176.8 325.1
Eali b Ground Temperature Change (°F ) +0.6 +0.3
+ Fized Temperature .
B SrE Unit Inlet (°F): 90.0 68.1 50.0 50.9
I Unit Outlet (°F): 1004 71.5 44.0 48.5
nlet Temperatures
a0.0 °F | 500 °F Total Unit Capacity (kBtufHr): 620.3 652.3
el ]— = Peak Load (kBtufHr): 552.1 570.0
AT : Peak Demnand (k) 50.6 44.5
| Grid Layout | Heat Purmp EER/COR: 11.6 4.0
I System EER/COP: 10.9 3.8
EBorehole Mumber: 49 Systermn Flow Rate (gpm): 138.0 142.5
Fows Across: | 7 ) ) ’
-Optional Cooling Tower,/Boiler
Rows Down: | 7 ; — Cooling Tower
Separation [3p0  ft Condenser Capacity (kBtufhr): 0. __J:j ] Ei
) — Cooling Tower Flow Rate (gpm): 0.0 =
Conling Range (°F): 101 = foler
J——— 0% Annual Operating Hours (hi fyr ) 1] J— 0 %
a5 . Eniler Capacity (MEtufh): 0.0 i ihinaahee
Load Balance | mma|
ZI0H o1 2% Ao 2t
= =
Ml OFXI2F SHHILICH Monthly Data HE E2Z0|Al OFcH 2t
o 1T ne = = 2| B =3
2 ddiZ otol2= 23=otd EE 2% U0 =S
St A O] A
olgt = AUSLICH

i,
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HEAT EXCHANGER DESIGN

B = agg|
Maonthly Results Graph Data

a

—Q — T Bareswall — BT — Minimum EWT
[~ Power

Fouwver —Tf — BT — Maximum BT
[~ Borewall Temperature
a0

[~ Fluid Temperature, Tf
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Add Title
20
Add Legend
10

Save as Eitmap
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REPORTS AND DESIGN TIPS
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A 7.1

REPORTS AND DESIGN TIPS

T T IEF%I

Project Report Selection
f* Concise Form

(" Detailed Farm

(" Input Data with Loads Form

(™ Input Data With Loads and Termps Form
(" Detailed Temperatures Form
y

Temperatures only Form
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REPORTS AND DESIGN TIPS
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REPORTS AND DESIGN TIPS

> O

o =

00 &

—_

0z |
¢ 0¥

o lo

4

S
|H
e iy

X

@
o
a
0l

U0
N
=
x
i
Ol
i
[°
Jy
ol
kJ
El

o i

=)
=
all
J
—

| |

N
|

N = =

on [ E
R
ny
=}
2

¥
=8
M
0
r
I

o ol

[
o LM
o
0
o
i
(@)
= o J
2 = 1r g o

M H xorxonge qo
2 2 2 k) o

tLtel 26k HIolE ol HZ & ASLICH

x
HU
o
EJ
Ql
2
x
O
=
=
nx
=
i
B

o=

> nx
=
0
N

=
a

5
0

0

>
0=
J
b

CIOIE S &2 AFE St
S JHXI 22 A{= OIoIH

8

<
|

AL
40
N
F
m
e

Y

T 10K
mre

u U0 > rr

.U
40 40 Jy ol

U H o fr

T

4
o
M
=
=
I
-
O

M3
4> 10 4
a |
T
jo
o
0F0
Ql
2
[w!
iy ir

>
I
M
J@
gﬂ

[ez]

010

ol

N
10 g
20

T HSU

0 K

OF0 J24 v rin i J

ol

> = 0

10

HZEAE HHRO JIEA A2 ZUE Hlwol
BN otUel EHE EWY BEUNE =HE
BIX MEAE H3210 OAl BEOME S8oilM A2
H 2 AIDI BHELICH

HT ne
EJ 00 = 0%

o -

ol
= |H
HO

=S MEWNWM M2 HIO St
e s= 0ot GIOIEDY

) .
12, D HI2 W22 HHE AIXE & 9

ro Jg og
o |H

2

= Jo o e

=
>
iz
02
x
N
0z
)1-|_I
S

o

02 0If
102 H
0 22 1o
o ¥
o C o
HL

T

S

==

rim

[0

4r

|

r

|

0

H o
1]

Mt

4> M3 0 4]
J

s0 21 18
o o 2

O
[w

50



REPORTS AND DESIGN TIPS
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