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FLOW CONTROLLER DESCRIPTION
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Fignre 1 - Flow Controller Dinensions

The AFCS[ and 2 are insulated Dow controllers contain-
ina all Flash, A, and 1salation connections lor a residen-
tial and Light cormmercial geothermal closed loop syslem
thar require a flow rate of no more Lhan 20 @pm, The

AFCS1 and 2 are equipped with a large bore 1 144" FRT
swivel fittings foe both curth loop and heat pomgp nit

conmections. Either | (AFCS1) or 2 {AFCS2) Tueo (N} 3

8‘?5“_

chilled water rated cartridge tvpe circalators are meluded
with the flow conlroller. Ineluded in this kie are:

+ 2 Lag balts for meonnting A1 onlo sled walls
= 4 Sell drilling shest metad screws for mounting AFC
anta heat pump

=2 17 MPT PV plug for sealing flush ports alter
installatron

FLOW CONTROLLER MOUNTING

General

The dnstablation of the Climareddaster Flow Controtler
shadl be sl in acoordance with all applicable codes,

Mounting the Flow Controller

The fliver comtroller should be located as close w the unit
a5 possitde to Kenil the kengih of rubber hose kit and dhus
its associatad pressure deop. o gencral the low control-
ler ¢an e mounted in any orlentation with the cxeeplion
ul when the purep shalls ure in g vertical position as
when It is lald flar on the floor or any similar positon,
The controller is typically mounted in ons of three
lnestions, Be certain there 1y adequate access to all
required flush ports and valves before mounting.

Stud Wall - Mounbing on stod wall with or without
drywall can be accomplished by using the rwo supplisd
lag bolrs through e top and botom cenler holes directly
into the studs as shown 1n Figurs 2.

SBuwlf drilling screws into sheet metal 4 places,
DO MOT PUNCTURE INTERMAL
COMPOMNENMTS!
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Figure 2 - Mounling Flow Contreller on Stud Wall



Side of Unit - Mounting on the side of the unit can be
wecomplished by using the fowr self-drilling serews
direcdy into the sheet melal aceess panels or cabiner as
shown 1n Figure 3. Be careful oot 1o puncture any
internal piping or other companents with the screws. f
shedd be rememberad thet heat pump access will be
fimited in iy mownting position.

Lag Eols
direaily irto

Figure 3 - Monnting Flow Controlier on Side of Unit

Concreie wall - Monnting onee a concrewe wall can be
aceomplished by using 4 [M47 “Tapeon’ screws (sapplicd
by others) directly into the comerete wall.

Piping Installation

The Flow controller features 1 4" FPT swivel ftings
for flexible and easy Installanon. Tahle | ttusirates the
commections options gvailable for the ARCS] and 2.
Aveid using 3/4" piping on lows greater than 6 gpm.
Pressure drop in piping svstems shoutd be ealcnlated 1o
tnsure adequate fow through uoit. All piping should be
insulaied with closed cell insulation of 1/2" wall
thickness, Tablz 2 shows the insnlarion requirements for
typlcal piping malerials. Piping insubation should be
glued and sealed to prevent condensation asing closed
cell msalation gloe. The swivel connectors on the Now
contreller are designed 1o be hand tightercd ouly.

Table | - AFCS] and 2 Connection Marerials

To Fittings

BVC 1-1/4" MPT x 1" PV Glue Socket
PE Fusion 1.144" MPT x 1-1/4" FE TFPusien
PE Barh 1-1/4" WEPY' x 1- 147 ngert bark®
Copper Sweat | 1-127 MPTF x 1" sweat™®

Coppar Thread | 1-1M4" MPT x 1" MPT Nipple

# sg dounble all-stainless hose elamps
¥ Sweat hetore covnecting ro flow controller

Tabile 2 - Typical Piping Insulation Matcrials

| Piping Matcrial Lrsul Deseription

| 1" Hose Kil 1-3/8" ID - 142" wall
1" P53 PE 1-1/4" 10 - 1/2" et
1-1/4" IPS PE i-3/8" 10 - 12" wall
2" [PS PE : 238" I - 12" weall

Loop side piping js typically pofvethylene piping
directly into the flow eontroller, Counection 1o the flow
controller can be accomplished by a lusion w brass MPT
adapler (GEMASGY. n mulipls flow controller syslems
snch as muldfamily hoosing, PV can also be ased an
the loop slde, remembering however thal the lransition
from PYC 1o PE should be accompdished by a flange
connectian and PYC is approved for wse onby as an
el pApIng material in earth loops,

TTnit side piping is typically connaceed vsing the
ClimateMdastar hose kit (AHKSE) which crmiaing all
fietings necessary for commeaeiion between the Flow
contreller and the wait as shown in Figure 5. In the
AFCST remove eover and make connections as shown in
Figure 4 remembering all areas of the piping should be
insulated to prevent condensation.

Tubing Ingulation
brought up to covar
| complate cornection

; @ Lacp Side
.l . gﬁ S E’- \

Figure 4 - AFCSI Piping Detail

T Haal Pump 1°
Swipvel Fittlng

To Flaw Cantrafler 1 154"
Swival Fitlng

Al Stainlozs
Hose Clamp

Rubbar Hose Max of
1E8* Each Side

Figure 5 - AHKSH Hose Kit typical Detadl



In multiple unit systems, PYC adapter's (1 [/4" MPT x
PV C socket) to the flow controller and standard PVC
piping materials cun he used to "tee” more than one anit
inte the flow controller. 1t is recormmended that a hose kit
still be used at the end of the PVC piping run to facititate
ease of installation and service of the units as shown in
Figure 6. Insulate all exposed piping and plasiic to meral
threads should not be used dus to their leakage patential.
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Figure 6 - Two {Units Utilizing One Flow Controller

(one side shown)

FLOW CONTROLLER ELECTRICAL WIRING

Power wirlig 1o the flow controdler should conform to all

applicable codes. Figure 7 ilhustrates the wiring requincd
for the Classic and Figure § for the Uiltra Classic Saries
heal pumps. Mote the flow controller fs available tn only
in 230V single phase voltage. Piunps ure fused through a
pair of circolt breakers in the unit conmwal boxes. Sea
elecrmical tahle for flow contratler characteristics.

[EET5ped!

External Loop Pumpls)

2030 Yol-4 Amvp Max.

Lecp Pirmp

S HWE Pusp

Electrical Table
Aodel Volis Amps HF
FCiK1 230 1.23 LiG
sz : 230 | 248 I/3
I CErruit Breakers 1 !
Rt Zo @ |
T Eriuear Lampaossar

Tre=iormer
o

External Loop Pumpis)
2087230 Vak-d Aimp Max, |

t-on'lal:bm'

(LR |

Loop Pump

HWS Pump

Taem Bk Ground  Ferm Bk

Figure 7 - Power Wiring to Classic Series
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Figure § - Pawer Wiring to Ulfrz Classic Serics




FLUSHING THE EARTH LOOP

Coce piping is completed hetween the unit, Pow control-
ler and the ground loop, final purgine and charging of the
loop 1= reeded.

A flush cart (at leust u 1.5 hp pump) s needed o achieve
adequate [Tow velociey in the loop to puggs air and dirt
particles from the loop kself. Anfifreere solubon is nsed
in ot dreas o prevend freceing. All air snd debris most
be removed from the sarth loop piping system before
operation, Flush the loop with a high volume of waler at
a high velocily (2 fps inall piping}, both divactions using
a filter in the loop remam line. of the flush cart to elinn-
nage debris from the loop system. The sweps below most
be follewed for proper flushing,
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Fignre 34 - Valve Position A - Loop Fill

Fill loop with water fromm a garden hose through tlush
cart belore wsing {losh cart pump o enswee an even fill
and increase flushing speed. When water consistently
refoems back to the Fush reservetr swileh do valve
position B

Fluzn Gert "‘E
Rl |

Figure 9 - Valve positien B - Unit il

This position should be switchaed while filling to fill the
unit heat exchangar and hose kit This shoodd be main-
tained untl waker consistently 13 remened into the flush
IEservoir,
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Fipure #C - Valve Position C- Loop Flush

Switch to valve position C. The supply water may be
shut off and the Fush curl lummed on e begin flushing.
Onee the flush reservair is full, do oot allow the water
Fevel in the flush cart tank to drop below the pump inlet
tine or ait can be pumped back out to the earth locp. Tror
to maintain a fluid level in the tank above the relum lee
50 that air can not be continuoasly mived back inee the
Fliid. 30 psk surges can be used to help purge air pockets
by sionpy shutting off the return valve going inco the

Blush carl reservoir. This ‘dead heads® the pump to 50 psi.

To dead head the pomp untit maximum pumping pros-
sure 1% reached, open the valve back up and a pressurs
surge will be sent through the [aop to help purge air
pockets from: the piping svstermn. MNotice the drop ia fluid
level in (he fush card tank. If al? air is purged from the
sysicit, the level will drop only 1-2 inches ina 107
diameter PV tlush tunk (ahout a kalf pallon) since
ligquids are incompressible. If the level drops mare than
this, flushing should continue since air s still being
compressed in the loop fuid. Do this a munber of times,
When the fuid level is droppisg fess than 1-2" ina 137
diamater tank the flow can be reversed.
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At Antifcroze
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Firure YT¥ - Valve Position 13 - Full Flush

Now by swilching hoth valves to this pesition water will
flow both throvgh the loop and the unit heat exchanger.
Finatly the dead head test should be checked again for an
indication of air o the loap. This Hoid level drop is
your gnly indication of air in the leap. Antifrecze may
be added during this part of the flushing procedure
see antifreeze scetion For details. ' '
Close the lush cart return valve and the alter pressuriz-
it close the flush carl sepply valve to pressurize Lhe
loop to a statie pressure at least 50 pel. W water pressure
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Figure 9K - ¥alve position E - Pressurive and Operation

15 fow use as air compressor 1o bump the pressure up
Wrewgh the T port, The loop may be tsodated by
moving ta valve position E keeping watch on the
pressure gauge of the flush cart for pressure greater ehan
30 pzi. Loop static pressure will flociate with the
sgasons and pressures will be higher in the wintar months
than duning the cooling saason. This fluctusion is normal
and shovld be considered when eharging the system
imibally. Unhaock flush cave froun the Mow controller.
Install counter sink plugs using sealant compatible with
L

ANTIFREEZE SELECTION

(zeneral

In areas where mininwm emteting loop Lemperatares drap
below A0°F or where piping will be routed through areas
subject to freezing, antifrecee i3 needed. Aloohols and
glvcols are commenly vsed as antifreezes, however vour
loeal representalive should be consulted for the antifreee
best suitad 1o your area. Freere prowetion should be
mumtained o 153°F below the lowest expected cnivring
loop termperature. For cxample, if 30°F is the minimum
sxpected entering loop temperature, Lhe leaving loop
temperature would be 25-22°F and freeze protection
should be at 157F (30°F-15F=15"F). Al aleohol's
shonld be premixed and pumped from a reservoir outside
oof the building when possitiz o1 introduced uander water
level to prevent fuming. [niaity caleulare the 1otal
wolume of fluid In the piping svstern using Tuble 3. Then
use the perecnotuse by volume shown in Tabla 4 for the
amount of antifresre, Anlilfreeze concentrattan shaonld be
checked from a well mixed sampie nsing a hvdrometer to
measurs speci e gravity,

Amntifreeze Characteristics

Sclection of the antifreeze solmion for ClimueMaster
closed loop earth coupled systerms requires the consider-
ation of many important facrors which have long-term
implications on the performancs and life of the equip-
meni. Each area of concemn Teads ko o different “best
choice™ of antifreeze. The fuct is thar-there fsno “ideal”
andifreaze and wny cholee will require compromises in
one area oF another, Some of (he Factory to consider are
salily, (hermal performanca, corrosivenass, local codes,
stability, convenienee, und cost.

Alethanol - Mathanol or wood aleohal is considered
loxic in any form, good hear transfer. low to mid price,
flammable in concenlratioms greater than 25%, non-
cormosive, and low viscosity, bMethano] has deliverad
purstanding performance in sarth loops for over 10 years.
Tts” only drawbacks arc toxicity and flamnmabiliey.
Although methanel enjoys widespread consumer uye 25 3
windshield washer fliid in even higher concenteations,



some tocal codes may lmit is' nse in earth loops. To
increase safuty, a premixed form should be used on the
jobsite 1o increase the safely [actor. Pure methanal gan ba
purchased from any chernical supplier.

Ethanol - Ethane] or grain uleohol exhibits good hear
transier (slightly Jess than methanod), hicher price, and is
Numrnable in concentrations greater than 1046, Cthanal is
zenerally non-cotrosive and has medium viseosisy,
Fthangl m its pure form 15 considered nontoxic and
shows promise us a4 seothermal heat transfer floid,
howewer the U8, Buream of Alcobhed, Tobaeos, and
Fircurms (A TF} limit its’ diseribotion. All non-beverage
ethanal is required to be denafured and rendered unfit to
drink. Ganarally this is dage by adding a small pereent-
s af toale substunces such as methanal. benzene, or
Zasoling as a denatarant. Many ol these denaturants are
dilficoll by idenbity by the casual user and many are not
compatible with polyethylens pipe. Only denatured
ethanol can be purchased for copumercial vae. €W does
ool recommead Lhe use of ethanol Becasaa of the un-
knewo denaturanes included and their possible toxicity
and damege resulbmg to palyethylens piping systems.
Ethylene glveol - Generally mon-corrisive, expensive,
mediom heat transter, hawever s considered toxie. [s
oicity has prevented ils widespread vse in the ground
source indusiy in spite of its widespread wse in tradi-
tional weleTsource heut purnp applicazions, T3 does oot
currently reconnmend ethylene glveol ax a ground sonrce
ant frecwe.

Propylene glycal - Nontoxic, non-corrosive, expensive,
hard 1o handle when cold, poorest heat transfar, has
formed “slime-type” coatings inside pipe. Poor heut
transfer has required its temoval In some systems.
Propylene glyen] (PO 14 acceplable In systems anticipat-
ing loops temperatres ho colder than $0°F. thess
syslems hpically are antifreere because of ambient
canditions (outside plumbing or conling ower, ete.).
When loon temperatures ars below 40°F the finid
Becornes very diflFeult to pump und heat transfer charac-
teristics suffer greatly. CM recommends onky food srade
propylene glyeerl be used to prevent the carrosion
inhibitees [often present in other mixleres) from reacting
with ocal watzr and “coming” ont of seludon to form
siine type coatings inside heat exchangers and thus
hinder heat transfer,

G54 (Potassinm acetafe) - Nontoxic, good heat wansfer,
high price, non-comrosive with added inhibitors, low
visensity, Due to its low sueface tension, G354 has been
known 1 leak threourh mechanical fittings and certain
thread sealants. A variant of the salt family, it can be
extromely comrsive when exposed ta air. Ch doez not
recosnmend the wse ol G34 with i products due o the
leaking and vltimars corresion problems associaed with
it,

Cantact the ClirmfeMasier Technical Services Depart-
ment if you fave any grestdans aF ta aitifreeze selaction

ANTIFREEZE CHARGING

It his highly recommended to otilize premixed
antifreeze fluid where possible to alleviate many
installation prollems and extra Lahor.

The following procedure is based apon pure methanol
and can be implemented during the Full Flush
procedure with three way valves in the Figure 97 -
Valve Position D. [Fa premixed methanel of 15°F
frecze protection is nsed, the system eun be filled and
tlushed with the premix direcily to preveni handling
pure methanot during the installation,

13 Flush loop nnel all air heas been perged dtom systemn
and pressurize to check for leaks before addng any
antifrecsr.

2] TRun discharpe line to a drain and hook up antifreeze
drum to section side of pump (if pot adding helow
water level throueh approved container), Drain flosh
reservolr down fo purep suction inlot 5o resarvoir can
aceept the volume of antifreeze to be added.

3y Calculare the arnount of antifreere requised by first
calculating the total fluid vodume ol the Toop frem
Tahte 3. Then using Table 4 for the appropriate

ITeexe protection level. Mary southarn applications
reguire freae proteclion becawse of exposed piping
and flow contreller ambient conditdons. An exira
10°F uf freere protection is needed in Paradigm
outdoor applicarions.

Tabte 3 - Fluid Volume of Common Piping Materials

Flaid Volume {gal/100" pipe)
Pipe | Size i Volume
R 4.1
Copper [1.23" .4
1.5" 9.2
Eubber Houe 1" 3.9
Polyethylens 3547 TIPS SR 2.8
1" IS SPRI1 3.5
I 174" [PS SDR1E PR
P12V IPS SDRIL 108
P27 TS SDR1 18.0
1 147 IPS SCHAD 8.3
1 12" IPS SCRHAD ng
2" 1PS SCH40 7.0
Unit Heat Exchanger | Typical 1.0
Flush cart tank 10" diam x 3 ft 1410




Tahle 4 - Antifreeze Percentages by Volume

T¥pc binimum Temperatore for Frecze Protection
- H°F 15°F 20°F 25°F
Methanol 25%: i 2% 164G {56
100%: USF food grade Propylene Glycol I8% ‘ 35 T2 153%
&) Isolule unit snd prepare to flush only throuwgh loop. Chart 1A - Methanal Specilic Gravity
state flush cart, and gradually iniroducs the required
amount of liquid to the flush carl wok (always 1.060
irdrowduce alcohols under watar or use sucton ol .o95 lf

pump to draw ik dicectly {o prevent fuming) until
attaining the proper antifreere protectiom. Noting the
rize in flush reservoir level indicares amount of
antifreszs added some carts are murked with
medsurements in gaflons, A ten inch diarmeter 3 foot
c¥linder helds approsimalcly § zallons of floid, If
more than one tankdul is required, the 1ank should he
drained imuncdialely by opening the waste valve of
the flush cart noting the cobor ol the discharge foid.
Addmg Food coloring to the antdrecze can help
indicate where the sntifteexe is in the cirouit and
prevents the dumping of antifreeze oul the waste
pork. Repeat il necessary,

3] Be carsful when bandling methanol. The fumes ace
tlammuble, und cars should be taken swith afl
Nammable liquids, such as alechols, Open flush
valves to flush throvgh both the unit and the Ioop
and [ush ualil [Tuid 1s hemogenous and mrxed. It is
recommended to rian the unit in the heaiing and
cooling mode for 15-24 mineies each to *temper’
the flnid temperalure and prepare it for pressor-
ization. Devoting this time to elean up can be
useful. This procedure helps prevont the periodic
“flat™ loop condition.

1 Close the tTush cart return valve: and immediately
therealler, close the flush cart supply valve, leavinz a
posiive pressiee in the loop of approximacely S0psi.
This s a good thne o pressuee check the systern ay
well. Cheek the [teexe protection of the fluid witkh
the proper hydrometer o ensure that the corTect
amoeunt of antifteeze has been added to the system.
The hydromeler can he dropped inte the flush
reservolr and the reading compared o Figure [A for
biethanol and 1B for Propylens Glycol to indicate
the Ievel of [recee protection, Do not antifreeze more
than a +5°F freeze poinl. Speeilte gravity ledrom-
eters are avaliable from ClimateMaster. Repeal afier
reppening and ushing for a minuee 1o ensure good
second sample of floid. Inadequate antifresze
pretection can cause nuisance freezestat lockouis
during cold weather.

Noter Alwavs dilite adeofiols with weter fat leasy 50%
sefution) before wsing when possibie,
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T Close the flush carl return valve; immediately
thereatter, close the flush cart supply valve, shat olT
the flush carl leaving 4 positive pressare in the loap
of approximately 450 psi for Surnmer and 50.75
i for Winter. Refer to Fignre 9E for more datails,

Heat Pump Freczestat Setting

When an antifrecze is wicd the fTfeezestat wirgs should be :
switched to activate the low temperature [Tecersial
switch o avoid nuisance fanlis or lockouts, See the unit
inseallarion manoal lor lurther dewsils on switching
freezestaf settings,



Pressare/Temperature Pores

The pressurefremperaiire ports (BT ports) supplied with
tha earth loop connecter kit are providad as a raeans of
measuring Now und temperatere. The waler Bow (GGPMD
throngh the unit can be checked by measuring the
incoming water pressure at the supply water BT port
and subtracling the leaving waler pressure ¢l Lhe Telurm
water PfT port. Comparing the pressors diffarentiad io
the pressure dropflow Table 5 will determine the Tow
rube throwgh the unit. For reference, every 1 psi equals
2,31 feet of head it conversion is needed, Cliroatebfaster
anits teguire 2.25-3 ppm per nominal cooling ton when
installed in conjunction wirh an earth baap. Note:
Minimanm flow for wnits is 2,25 gpm per ton
Example: A VPI3& with s 3.2 P51 pressure drop would
be equivalent 1o 9 CPM on the charr, Yore flow will not
bt the performance. However, insufledent Fow cun
signilicantly reduce capscity and possibly even cause
damage 1o the heat pump in extreme conditions, Thgital
thermomelers and pressure ganges aeeded for the BT
ports are available from Climatebaster,

Note: Pressursftemperatire gruges dieondd e pushed
gendly fria PAE poris wr prevent derned damage o the
Foloig

Farth Loop Pressare

The earth loop must have a slight positve pressare o
aperate the pungs (=3 pai). The system pressure will
drop as Lhe plastic carth loop pipe relaxes, and will
Muemiate as the flnid temperanare changes. Typical earth
loop pressures range from approximately [3-30 psi. At
the starr-up of a sysem, you should leave the carth loops
with a (stafc} halding pressure of approximately 43-30
i summer or 50-73 psi winler. baximom operaling
pressure should never exeeed 180 psi under any
circumstance. Tt is recomnrended to run the unit in
the heating and conling mode for 15-20 minates each
to *temper® the fluid temaperatare and pecpare it for
pressurization. This prxeedurce helps prevent the
periodie “Nat™ loop condition.

Table 5 - Classic, LTtrz Classic and Paradipin Pressure Drop

: Pressurc Drop (psi)

Unit GIPAM | 30°F SFF TU°H ui'E
HPAVPG30 | 5 ¢ 17 1.6 15 14
3 2.8 1.6 2.4 2.3
L{} 39 37 34 3z
HP/VPO36 6 23 2.2 2.0 1.9
9 3.8 14 33 3.1
|z | =5 51 ¢ 47 | 44
HP/VPO2 | 7 | Al 2.9 2.7 23
' 10 53 50 ; 46 43
| 14 7.7 7.1 6.6 6.2
HP/VPO4S | 8 4.1 3.8 35 3.3
12 T3 - &4 6.3 54
16 04 | 97 9.0 8.5

HE/VPA60 | [0 35 IR TR
£5 TT 7.1 a6 6.2
20 187 | 09 | 10} 2.5
VT 036 4 1.2 1.1 Lo 0.9
6 2.1 i9 1.8 |7
3 34 3.1 240 27
VT 042 & 2.0 1.8 L.7 1.6
8 3. 29 2.7 25
10) 4.3 4.0 ki 33
VT 048 6 15 | 14 1.3 1.2
5 3] ¢ 24 27 2.3
10 44 4.0 17 33
VT i 7 2R 2.6 3.4 2.5
10 43 & 40 3.7 23
il 7s i 70 6.3 6.
VT 072 T 28 26 24 23
1) 43 4.0 a7 3.5
13°: 75 7.0 6.3 6.1
PDi8 3 2.6 24 [ 22 2.1
4 | 3 29 27 2.5
5 3.7 1.5 3.2 3.0
PD24 3 1.2 12 1 1.0
4.5 1.6 1.5 14 1.3
" 6 2.0 19 . 18 1.7
PD30 -4 1.8 17 1.5 14
6 24 2.2 2.0 1.9
Los | 32 © 25 2.7 2.6
PD36 5 240 1.9 1.7 1.6
T 26 24 22 2.1
g 3.3 3.0 2.8 2.7
P42 5 2.0 1.2 1.7 i6
8 2.9 27 25 2.4
11 4.2 19 6 3.4
PTME & 23 2.1 210} R
9 33 20 2.8 27
12 4.7 44 4.0 3.8
PG 3 1.5 14 i3 1.2
I 1.9 1.7 1.5 1.5
14 24 22 2.1 1.9

_..l....... .
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FLOW CONTROLLER INITIAL START-UP

Afler pressurization, be sure to insure the loap Tow
controller provides adeguate flow throagh the uait by
checking pressure drop across the heat cachanger and
comparing it to the fignres shown in Table 5. Flow
contraller pump performance is shown in Chart 2.

Chart 2 - Flow Coniroller Performance

70 I I

B85 == —= AFCS2
o0 R AFCS1

0 5 10 15 20 25 30
Flow Rate (gpm)

Start-Up of Flow Controller

13 Cheek to make surc that the loop and unit isolation
valves are complstsly open and the flush ports are
elosed and sealed,

2) Check and record Lhe carth loop pressure via the BAT
ports.  Loop Pressure =in ot

31 Check and roeord the flow rate.

Flow Rate = T

43 Cheek performance of unit, Eeler to unit installation

razmnal, Beplace all caps o prevent pressire loss.

PUMP CARTRIDGE REPLACEMENT PROCEDURE

First isolaie the pump in question az in Figure 13, Alwars
dizable power to the pemps and remove pummp power
wiring if needed. Close valves as in Step 1 of Figure 10,

- 1
2l ks o Bolaw
o % I_.-' ‘' pumpior
g ’ meﬂ' chooga

LN
{H\i : z
_ ~. Lpanicilushami |

- with amen hoee
nnd fhen presourioe |
@

P

Retum Yahea

\-\.
-~

Fizure 10 - Cartridge Replacement Procedure

=  Remove two allen bead moonting bolts gnd 11t off
purnp slator bousing. Lay out mgs to soak of loop
fluid.

*  Remove remaining too allen head mounting bolis
and remove cartridge noting the large *o’-1ing scal.
Loop fluid could spili from swwstem.

*  Replace with new cartridge insuring the *o’-ming is in
place and install the two allen head moumting balts.

*  keinstall the stator housing using tie reraining allen
head imonnring bolts.

Place garden hoss supply and retorm on flush poris as
shoewn in Figure 10 and open valves to flush through
the unit particn of loop. When water flows clear,
cluse return side to pressunze and [Fnully close the
supply side valve. Finally close 3-way valves to
operarion pasition Figure 9E. The loop can also be
tetlushed wsing the complete procedure outlined for
installation.

femember This procedure will dilute the antifroeze
mixture by a few gallans, If performed more than
twice on any earih loop Lhe antitrecze conceniration
should be checlced with a hydrometer gnd antifreeze
added as needed.

R



GEOTHERMAL CLOSED LOOCP DESIGN

Closed Loop Basics

Closed Loop Eurth Coupled Heat Fainp systems arc
commonly installed io one of three configurations:
horizontal, vertieal and pond doop. Each configuragon
provides the benehit of nsing the moderace temmperatures
of the earth as a heat sourceheal sink. Piping configura-
toms can be cither sagies of parallel.

Series piping conlleurutions rypically nse 1-1/4 inch, I-1/
2 mch ot 2 inch pipe. Paralle! piping configurations
typically nse 344 inch or [ inch pipe for loops and 1-1/4
inch, 1-1/2 inch or 2 inch pipe For headers and service
{incs. Parallel configuratons require headers we be either
“glosed-conpled” short headers or reverse retun design.

Jelect the imstallation configuration which provides e
most cost elfcetive method of installation after consider-
ing all application constraints.

Loop design tikes nto account two basic faciors. The
first is accwsately enginecred sy stem to fonction properly
with low pumping raquiremnent and adeqguate heat transfer
£ handle the loud of the strectore, The sscond 18 1o
design a Toop with the lowes) installed cost while stiff
mainlaining = high lavel of qualiey. These facion have
been taken inte account in all of the loop designs
presented o this manual.

En general terms all loop Tengths have been sized by Lhe
Climate Master loop sizing sollware so that evary loop
has approxnmately the sare operating costs, In other
words. ar the end of the yeur the homaowner would bave
patd approximately the same amosn of money for
beating. cooling, and hot water o matter which loop
type was mstalled, This leaves the installed cost of the
lnop as the main factar for determining the system
payback. Tharefore this analywis savy “install the most
ceomomical systemn possible given the mstallution
requirements’.

Pipe Fusion Methods

Two baste types of pipe joloing methods are available for
zasth conpled applications, Polvatlylane pipe can be
socket fused or butt fused. In both processes the pipe is
actually meled together to farm a joint thal 3 cven
stratger than the original pipe. Although when either
procedure s performed properdy the joint will be stronger
than the pipe wall, ClimateMaster prefers sockel lusion
in the fusicn of 2" pipe or less becanse of the fallowing:

+  Alffowahte oleranoce of mating the pipe is mach
greater in socket fusion, According to general lusion
fuidelines, a 3/44" SDRT1 hutt fusion joine alignment
can be off no more than 109 of the wall thickness
(0,01 ). A hendredth of an inch accuracy while
fiusing in a difficull posilion can be almost impos-
s1ble o attain in die field.

+  The actoal secket fusion jaint is 3 to 4 times the
cross sectional are of its butt (usion counterpart in

sizes under 2 and therefore tends to be mone
[rgiving of aperator skill,

+  Joints are frequently requited io difficuelt trench
comnactions and the smaller sacket fusion iron iz
more mobile and operators will have Jess of a
tandency to cul comers during the fusion procedure
such as can happen during the facing and alignment
procedure ol butl Fusion.

In gemeral socket fusion loses these advantages in fusion
Jjeints barger than 2" and of course socket dittings become
very expensive and me consuming in theue lareer sixes
ax well. Therefore butr fusion is general used in sizes
Farget than 27, In cither joining method proper techuigues
15 essential for long lasting joines, All ClimareMaster
supplicd pipe and fittings are IGSHPA approved, All
fusicn foints should be performed by certified fusion
technicians. Table 6 [llostrates the proper fusion tines
far ClimateMusler Geothermat PE Pipe.

Table 6 - Fasion Timcs for Climatebaster Polvethyl-
ene Pipe

Pipe Sime | Socket Fusion Hutt Fusion
Timw {see.)- Timc {see.) Pead (in.)
3 [P %10 5 | Ul
1" IPS 11k14 12 | e
1-104" 5 12-1% 13 1716-143
112" 1S 13-1% 15 1fla-1i8
2" IFS 1822 1w - ‘ 174

Holdizg tines of & see Coes time of 20 1nin,
Alwaye wic 2 iming devige

Parallel vs Series Configurrations

Iniially, loops were all designed using series soyls flow
dne o the lack of [usion [Wings needed in parallel
systems, This resulied in larpe diamerer pipe (=1 144"}
being used i reduce pumping requivements due ta the
increasad presswe drop of the pipe. Since the {usion
fittings have become available parallel flow using (3/4"
IF&) for loops 2 lon und above hes hecome the standard
tor a nnmber of reasoas.

+  Cosl of Pipe - the larger diameter (=1 1/4") pipe is
iwice the cost of the smaller (3447 RS pipe however
the heat trapsfer capability due to the redueced
sutface arca of fhe smaller pipe is only decreased by
appromately 10-20%. In loop desizns asing the
smaller pipe the pipe length is simply fengthened to
compensate for the small heat transfer reduction.
howaver, it still results in around 30% savings in
pipe costs aver the larger pipe in series. In some
areas 1 144" vertical bores can be more cost, effec-
tiva, where detffing costs are high.

*  Pumping power - parallel systems generally can
have much lower pressure drop and thes smaller
pumps due 1o the multiple flow puths of smuller
pipes in parallel,

1
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» Installation easc - The smaller pipe 15 casicr Lo
handle doring installaticn than the larper diarmeters,
The ‘memory” of the pipe can be gspecially cumber-
seme when lnstalling in cold condinons. Smaller
pipe takes loss tme to fuse and is easier to cut ate.

When Should Series Loops Be Used?

In smaller loops of Two tons or less, the reasons for
parallel listed ahove may be less obvious, [n thesa cases,
series loops can have some additonal advantages:

*  No header - fittings ¢end to be maore expensive and
reguire exbra laber and skill wo nstall,
+ - Simple design - no confusing piping ammangzement
tfor eagier ingtallarion by less axperienced installers
Loop Configuration - Determining the style of loop
primarily depends on lot s1ze, and ‘dirt’ costs. For
instance, hortrontal | pipe will heve significantly (4009%:)
mare french than a horidontal 6 pipe. However the 6 pipe
will hiave about 73%: vore feet of pipe. therefore if
renching eesls are higher then the extrg pipe costs the 6
pipe iz the best choice. Remember that labor s siso &
factor in loop costs. The 6 pipe could also be chosen
Because a smalf lot as well. Generally o conmractor will
know after a few installations which configuration 15 the
st cost ef(celive [or him. Then this information can be
applied to later instadfations for a more overall onst
effective Wnstallation for his particular area. Depth of the
loop in horizonial S}'Stc.ms senerally does not excesd 5

Supp wrbelum Lina

a4 PsrE

Rl i

e 1 1id" IPS P2
et a gt PR . = .
o 5 3

Cirgail § - 15 Clreall 5 - &

Figure ¥14 - Typical Header through 15 ions

o I'S PE Fipa

doo 144" £ B
£ty 1M G Tua

g pTlak e L1

Firure 11B - Typical Header through 5 tong

fzer because of rench safefy issues and the sheer amnornt
oF ditt reguited o move. In vertical systems eeonomic
depih doe to escalating driliing costs in rock can same-
timies require what is referred 1o as a parallel-series loop.
That 15, a ctrowit will loop down and vp through Lade
consecutive hores (series) ro total the required clrenit
lengih requirsd.
Loop Cireuiting - Loops should be destgned with a
compramise between pressurs drop and good trbolence
in the heat exchange pipe for heat mansfer. Therelore the
following rules should be obzerved when designing a
loop:
= 3 gpm per oo Now tawe (2.25 gpm per wn rioi-
o). In larger systems 2.5 to 2.7 gpm per ton 1s
adequate in most cases. Ohversesing the pumps to
Cattain cxactly 3 epm per ton 15 generally not cost
affective from an operating cost standpaint,
= e cireuil per nomingl cquipment ton with 347 RS
and 142 zircuit per tor with 1 1/4" TIPS pipe. This mmle
can be devigted by one cireuit or so for different loop
conliguralions,

Header Design - Hzaders for parallel loops should be
Jesigmed with bao Tacloms o mind, the fimst 15 prossure
drop and the second is flnshabiliry. The header shown in
Figura 11A is a standard headar design through 15 tons
[or poalyethylene pipe with 27 zupply and retorn cunouts.
The header shawn in Figore 11B is a standard header

ST AT Akt AW S
1725 7, Tane IPEPZ Tex

dircuin 1

Cireult 4 Clrcalt 3 Clrowtt
2

L -
IPEFPS Tan

N

Clroul 1



desizn through 5 lons for polyethylene pipe using 1-1/4
supply and return roncues, Natice the reduction of pipe
from 2" IPS supply/return throush cirowids 12 1o § and
then the Hine 15 reduced to 1 144" PS8 pipe for circuits 7 1o
< and then finally the headar ling is reduced o 3747 RS
1o supply oirends 3.2, and 1. This allows minimum
pressure drop while still mainraining 2 fps velociey
throughour the header under normal flow conditons (3
apmitom), thus the header as shovwn is self-flushing under
nermal flew conditions. This leaves the clroults them-
gedvas (344" TPS) ux the only seetion ol the loop not
witainine 2 fps flush velocity under normal flow condi-
ttons (3 gpmton & normally 3 gmndeiteuit). 34" TP3
requircs 3.8 spm w attain 2 fps velocity therefore o
calcalate flushing requirements for any FE loop using tha
hizader styles shown simply multiply the number of
circuils by the flushing flow ears of each circeoit (3.8 2pm
for 2 fpz velocity). For instance on 4 3 cizenlt loop the
flush flow rale 18 5 cireois 1 3.8 gpmicireutt = 19 gpm,

Headers that uiilize large diameter pipe feading the last
cirenits should not boe used. In PEL 1747 1PS pipe roguines
9.5 gpm to artain 2 fps and sinee increasing the flow
thrangh the last circutt wonld alse reguire increasing the
flow through the olher circuits ab an equal rate as well,
we can estimate the flush flow requirernents by multiply-
ing the number of cireuits by 9.5 gpm (in 1 B4 [P} or
{or instance 4 3 civenir loop in PE wonld requoies 5
circuits & 2.5 gpmieircuits = 475 gpm o attain Tush
flow rawe. This is clearly is an impossible flow 1o achieve
with a pemp of any size,

Header Layont - Generally hoeader Juyouls ame mier: cost
cllentive with short headers, This requires centrally
locating the headar to all circuits and then hringing the

circaits to the header. One of the casiest inplemenLanions
ig tor angle a1l trenches inde 2 connmon pit similar o a
starburst. This lavout can ntilize the laydown or 1.
header and achieves reverse redurn fow by simply laying,
the headers down in a mirtor image and thus no exira
piping or labor, Figure 12 details a “laydown header.
Inside Piping - Polyclhvlene pipe provides an excellent
no leak piping material inside the rilding. Tnside piping
fittings and elbows should be limited 10 prevenl caces-
sive pressune drop. Hose ki emploving 17 rubber hose
shoudd be Limited in lengrh to 10-15 feat per tun ta
reduce prassure drop problems. In general 2 feet of head
prossure drop i3 zllowed for abl earth loop fittings which
wanld inclode L0-12 elbowsy for inside piping 1o the fow
controller. This allows a genereus amount of maneuver-
ing to the flow cantroller with the mside piping. 3/8 to 1/
2" Closed call msulation should be used on all inside
piping where loop temperamres below 50°F are antici-
pated. All barbed connections should be double clamped.

Flow Contruller Selection - The pressure drop of the
entire ground loop should be estimated for the sclection
of the flow controller. In general i basic loap design
tulos are followed uwts of 3 fons or less will require only
1 cirenlasing pump (AFCS 1) Units [Tom 3.5 Lo 6 Loos
will require 4 lwo pump syatzn CAFCS2), As a caurion.
toop pressure drap calcnlation should be performed for
accurate flow extimation in any sysiem incloding unit,
hose kil instde piping, supphy/renorm headers, circuit
piping, and fiwings, Use Table 7A, B and C [or pressur:
drop calewlafions using methanol and varions pipieg
materials, Tables showing other antifreescs are availahle
from ClimateMaster Technical Support.

| at 2 foot wide trench -

Supply Line

[~ N

Tlroult s

Clreutt 2

Refur Line

Blreuit

Figare 12 - Typical *Laydown® Header
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Table 7A - Polyethylenc Pressure Drop Table {using 20% methanol @ 30°F per 104 ft. of pipe)

T 14" IPS SCH ag

i 2" 185 SCH 40

1

FL QW 4" 1IPs SDR 11 1" IPS S0R 11 1 1/2° |PS SCH 40
RATE | PO () [vei fi's] Be TPD i [Vel s Re |PD (R)|Val fUs] He |FD [y Vel fis] Re [FD {0}]¥el /5] Re
1 1,36 oes [ 1182 a1z 025 (R 0.04 0.21 T34 [FS 18 a1 Q.0 a.14 434
2 13 111 j 2apg .82 a7 e | 03 043 [ 1445 | LB 032 | 1242 | 002 019 6T
3 247 183 | 3427 (.83 166 | 2rag | ooe 084 | M7 L 0.3 Q47 | j863 | 004 023 | 145%
4 4.ca 227 | 4880 1.41 1.41 eral B BV C3E | mage | o.M Q.63 | %484 | Q0B 033 | 1935
5 g.04 276 | 8812 2.0% 1,77 | 4548 [ 084 1.07 | 3822 | 0 0.7% [ w05 | caog r48 | 243
3 g.20 532 | BaTE aar 29E 378 | oDaae 128 | 4347 | o022 085 [ 9728 F 043 0.57 | 2802
T T0.B7 347 | BgT 378 248 | &5503 718 150 | =avs 0.55 190 { 437 | 047 267 | 33ss
kS 13.74 442 F 9300 4.76 23z | vesg 1.£3 172 | 5708 | oo 128 | 408B | 021 a7y | 3es3
a 16 a5 4. 88 10482 .84 218 aLatited 1.79 1.93 BER0 0.86 1.43 3688 0.26 0.86 4953
10 2030 555 [1i626 | r.as 354 | GRog | 2.0y 295 | 734E | 103 158 | e2ne | 042 0.O5 | 483y
11 2389 808 |12737| a.zo e [ qomes| 254 4566 | 7OGE 7.7 T3 | e&I0 | oar 1.03 | =200
1z 27.93 G531 [ 1E960[ 087 224 (11163 256 288 | mBEd 1.£2 1.6 | 7451 043 1.8 | E204
b L 11.12 450 | fP08B [ 240 278 | w8 | 1683 208 | aoye .50 122 | G2ed
14 12,65 455 l1amA8 | 387 307 [ 142 | 188 221 | BEE3 | 057 1.54 | &7
15 14.29 530 [ 1894 | aa7 322 [1oEE7{ 2.0 7.af | #3114 | 064 144 | 7235
16 16.00 3.66 14877 4.5% =43 113531 235 R 2335 07z 1.53 TVEa
17 173 G501 | 12807 | G.4g 1BE 12318 | 2B 268 | 10556 | 080 1.683 | 8202
13 1566 6837 | 16737 | &.01 186 [ 19040 | 298 zat [ 11177 | pae 1.72 | 2708
1 21 &1 .72 | 17687 | &80 4.08 | 159785 | 317 o0 [ 11Tas| 0497 1,62 | o0
20 23.84 7oy | igsgy | Fas 429 [ 14zz9 | 47 318 | 12415 106 1.5 o573
B E5.75 FAZ [ 19586 [ T.A7 451 (1214 aa 231 | 1904 | 118 201 FARST
&2 27.03 TTE | 20dE5 | asm 472 [1=032( <aC .47 [ {3681 | 7.35 211 | rogaq
o3 13 | M33s) o923 2904 18633 [ 4.4 863 | 14g82| 1.35 220 [ 1112a
24 .- L oo 515 | {7=a7| 4.78 372 (14905 148 230 | 11e0a
25 1067 537 | 18111] &.1% 3.04 | 15524 | 1.37 z30 | 12050
26 11.43 5hHS [ 1g836 [ S50 4140 [1B74s| 1.82 2.4% [ 12678
23 13,02 G601 | 20285 | &.28 442 | 172E7F 1.8 283 | 1a5s3
30 14.65 G444 [ M734 [ 708 473 | 18628 | 216 287 | 14310
gz 1644 547 | 237E2{ 7.9 .08 [iEETn| 24 206 [ 154¥3
34 1823 TG0 | PaEdFF B.TO B35 | 21712| 2.B5 3.25 | 16445
36 2ol 773 |zecan| 3T BEE | 22354 | 247 344 | 17412
| 22 B16 | zrs2g| 1068 509 [ 23655 a2s 364 | 18380
43 24,30 bho [ ooare| 116s 591 | 24B3m] 357 3.85 | 19347
az o644 g0z | amder | 1272 662 | 2E0A0) 3.=A 4.02 [ 20314
ad 250 945 | J1ETE | 12.80 684§ 2TEFE | 4.3 £21 | 21232
11 31.05 DHE | 3325 14.02 T2E | 28584 | 4,55 440 | 22in
4a LR R NS S B |2 7T.57 | 29306 | 4.91 454 [ z3z16
5Q e LR PR =l 703 | soa7 | 507 4.76 | 24182




Table 7B - Canadian Polrethylenc {CSA) Pressure Drop Table (using 20% methanol & 30°F per 100 1. of pipe;

FLOW 34" IFS CEA 16D 1" IPE C5A 160 1 114" IPS CEA 100 1 1/2° PS5 ¢5A 100 2 [FE GEA 10D
RATE | PO fft} [Vel fifa] Re |PD {ff)iVe|l ft's] Re |[FO (0 |Vel fifs{ Re |PD dt}Vel fifa]l Re [PD [fiifVel fila] Re
B 040 I EE=ERE .44 QHE 004 [ 713 0.02 016 [E] .01 010 A58
e 1.56 1.26 | 2484 055 a.a1 190z | ooz 042 | oneEs | oos 032 | 1g45 | oo .20 55
; a.3d 185 | 376 [ 118 182 | foa7 | ooz oEe | 21as | ooa o4a | 18968 | 0.4 030 | 1483
4 E.&0 253 | 4560 1.06 i.62 | dee3 [ o040 243 | 2880 | oo n63 | Peg0 | 007 041 | 1am
5 B.25 316 | #2100 | 289 203 | £&70 | 0568 104 | 3863 | o3 078 313 [ o 061 | FaRg
B 1.7 79 | 752 | aae 243 | Be7E [ o8 725 | 4275 | 043 0,95 [ ares | o135 06T | 2986
¥ e 4.52 BE5d E3y| E.54 i: | 1.0 1,435 2388 1.56 1.11 4358 0.1% 071 463
& 18.a0 Eos | moas | esa v oTees | o154 1.66 | g7 | 4.7 127 | 4080 | D24 oe1 | oaes
b 2311 sE8 | 1177 | ano 65 | @oe® | 145 1.87 | Bd5a | oz 143 | 5508 | ooac oAl | 447%
10 2FTE 631 | 18He] o073 406 | s | 1.90% zoa | 716 | 1 iEe | Bees | 036 1.01 | 4578
17 3283 G584 | 13861 § 11.50 445 [qoosz| 236 gz { 7936 | 182 174 | ee42 | 043 111 | Bars
12 823 757 | 14s03| Ta.aEm 487 | 11p4a] 273 240 F BES1 1.£4 180 | v470 | 0.0 1.28 | 5572
1% 4598 a2 | 6145 | 1540 527 |12345) 214 270 | =264 | 1,85 206 | B0eR | 05T 138 | sa89
14 IPRET R B R - 3686 | 18201 [ 356 2e1 | 937G | 1.58 wan | BT1S | a8s 142 | &gy
i5 05 | 14886 | 404 412 | ioEsa| 2.0 zaa | oame | o7a 158 | F4EG
6 E4G | 15032 | 4.67 387 | 11407 248 54 |oaen | oae 6 | ToeR
17 o0 | TEER3 | KO3 263 | 182114] 2B 260 ]10EE3| o.M .78 | 8460
15 Tar j1780s | 565 274 | 1EEas[ pen 2E6 111208 1. i.82 | 2957
19 771 p189z0| &10 383 | 13s3e| 3= am 11828 | 1.1 1.82 | 9463
0 A11 | 19915 | 668 415 | 14g68 [ 3 347 | 1450 1.2 A5 | 995E
N B52 | E0fiv | TET 456 | 12064 | 583 383 | 130R3 | 1.88 ESEREE]
2z g0z | ooy | T 457 {GE7?| 415 340 | 12E56 144 zos | 10948
23 0,33 478 | 63Ea | 440 265 | 14318 1.55 233 | 1146
24 L89B [17102 | 4.84 A0 | 14me0F 167 243 | 11ees
25 18 | 17814 | 512 396 | 18363 1.79 2.5% | 12441
26 540 | 183527 | B.S56 4,17 | 18185 1.92 ECENN SR
E6 582 19832 | BaD ada |[A74E0| 249 284 | r8084
a0 508 | oErTF{ 7S 476 | 1ae7s| o247 a0d F i4mag
az G665 | opROE] &.00 co7 [imeen| 276 224 | 16604
24 706 | a4pag ! posc 30 | 21168 | 307 A4c | 15e00
a6 745 | 2aEE3 | A.E3 571 leaesic| aae 465 | 17816
bt} 7Az | 2move| inst B.02 | 23655 | &7 AR5 | 180
40 .31 | fasos| 1182 G4 @900 | dos 4.05 | 19905
A2 A70 | 2900A | 1288 B.EG Foalds | s A.25 [ 2mao
4L .14 | 21854 [ 1387 587 | oFagt| 482 4.5 | 21865
45 955 {2277 1610 | 729 | zE6sE | S 486 | 22881
45 domor oLy | 1827 | 7B | 29EE1 | sE2 4,85 | 23857
=0 R « ~| 1747 | 793 |ave6 | ead 306 | 2adna

Table 7C - Rubber Hiwe Pressure Drop Table
(nsing 20% methanol @ 30°F per 100 [t of pipe)

FLOVW | 1" IPE AUESER HOSE| 1 12" [FE RUBEER HODSE | 2" IFS RUBHER HOSE

RATE [ PD (7] [Vel ft's] Fe | PO (ft) [ Vel fu's | FHe PD_{it}[Vel fus| Re
1 018 [ IR ) .03 021 Bhiv o051 oAt ELR
z .58 ez | 2mc .09 0.43 1333 002 014 357
5 1.1 123 | 20 18 n.&4 2000 0.0 229 | 1asd
4 Z.00 164 | 5gag 0.29 0.85 ZEES o.ca 0aa | 19as
5 £.85 04§ d45ag 143 1.07 3355 0.03 248 | 2418
[ 405 T 050 128 L FBE ¢A7 [ 202
T R 285 | szae 077 .80 4555 a47 067 | JJ8G
4 6.71 327 | 7aoE 0.26 172 el .21 C.77 | 38ED
9 8.25 363 | a008 1.20 1403 e (.26 0.86 | 4353
10 9.32 4.00 | g9an 1.45 345 ey C.a2 0.96 | 4857
11 1172 150 | 10957 174 Z.36 To52 C.37 145 | =820
12 12,64 401 | 11997 1.8 258 TS 043 115 ] 590
13 15.70 501 |dzacy | zaz .79 LECG .50 124 ] AZED
14 17.57 .72 |1ismeT| mEC 3. a3 1.57 134 | B7F
16 20,16 613 [ 40| a4 R 08 0. 64 144 | rzes
1E 2057 B.od | 160w | 53% 345 1GB6E 0.2 155 | 173
17 2510 6.05 |46DES | 366 3.E5 11331 D.ED 163 | Bz=z
18 774 TAS |17 | 403 8.545 11997 0.BS 172 | &ws
1z 3040 TIF [1EEES | 4. 408 12654 n.s7 1.22 [ 2120
Fi 55,86 g.13 |[d132as 4.8 422 13330 1.05 141 | 5673
L j wia .29 4.51 -|3987 145 LT A
22 LT 574 4,70 12663 1.75 211 | 1Gget
=g R B B3 4.34 15530 153 2ad | 11124
24 LnTL| 6eE LAE 15035 B 230 | 11608
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CLOSED LOOP INSTALLATION

Prior to installation, locate and mark all existing under-
groand utililics, piping. etc. Install loops for new
constaetion before sidewalks, patios, driveways and
other comstroction has begun. During construetion,
accrately mark afl ground loop piping on the plot plan
as an aid in avoiding potentiat uture damage to the
insfallution.

Loop Piping Installation

The tvpical closed [oop ground source systam is shown
m Figurel3. All earth leop piping materials shonld be
limnited to only pycthylene fusion in ingromnd seclions
af the loop and galvanized or sleel Atbngs should pot be
wsed dl any bme due (o their rendency to corrode by
galvanic action, AN plastic to metal threaded fittings
shoutd he aveided as well due to their potential to lzak in
carth coupled applications and a flanged fitting subsh-
tuted. PIT plugs should be wsed so that flow can be
measured uging the pressure drop of the unit heat

Flaxible

Ducf\{ i
i - Collar ™|
Risconnects \‘ |

[1f uged)

N

Meote: Adequate clearangs
rust be provided on all
sides of unit when remofe
filter £ grille not used. Laow

Violage
Line .
Waltage
YWibration

absothing mesh
or Alr pad

Fipgure 13 - Typical Closed Loop Application

exchanger in lien of other flow rmeasurement mesns,
Earth loop temperatures can rapge between 23-110°F and
22510 3 gpm of flow per ton of cooling capacity is
reeommendad In any earth loop applications.

Horizontal Applications

To instalf Herzoniat carth couplings., dig trenches using
either a chain-typs tretching machine or a hackhoe, Dig
renches approximately 8-10 feet apart. Trenches must he
ar least 5 feet from exisling utility lnes, foundarions and
property lines and at least 10 feet from privics and wells,
Trenches may be curved to avoid obstractions and may
be turnad arcund corners.

When multiple pipes are laid in a wench, space pipes
prapecly and backlil] carcfully to avold disturbing the
spacing of the pipes in the ttench, Fizure 14 details
common loop cross-sections used in horizontal loops.

Motz A minimum of 8" of
clearance must ba provided
hetween unit and remota

2 fittsriarlle when no retum air
" duct is used,
'
i
o i
b [
ik
! '
L- T PE pipe
,d——[:?' ~—p with Insulatior
: J Back-up

Controller

Hose Kit
Flugs with Insulation
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Fous-Fipa
Back-Hoe Loops

.'.-ﬁ_-.‘
Four-Piac
Trenched Loops
Figure 14 - Typical Horizontal Loop Conlignrations

Extended Slinky

Two-Fipe

Vertical Applications

To instalt Yertical earth couplings, drill barehales using
any gize drillimg equipment. Begulations which govemn
waler well insialiations also apply to verlical sround loop
installations. Vertical applications typically requirs
multiple brrcholes. Space boreholes a mimmuom of T0O
feet apart, In sonthern or cooling dominated climates 15
feet 15 required.

The mininom diameter for 34 inch or 1 inch U-bend
well bores 1z 4 inches. Larger diameter boteholes may be
drilted if convenient, unless kocal code requires an
expensive method of backfilling. Assemble each U-band
assembly, B with water and prossure best prior o
inserticn into the barehole,

To add weight and prevent the pipe from curving and
digoing inro the borehols wall during insertion, tape a
[ength of conduit, pipe or teinforcing bar to the U-bend
end ol the assembly. This techninue i parlicularly uselul
when inserting the assenbly into a borshole filled with
water or drilling mad solubons, since a watet 1lled pipe
is buoyant under these circumsrances. Tape the pipes
together approximately every |0 feet 1o prevent the
assemnbly from separatine under downweard pressure and
Bowing out against the horehole wafl,

Carefully backfill the bareholes to within ED feet of tite
surface. Follow IGEPHA speetficalions [or back Giling
unless local codes mandate otherwise.

When all U-bends ars installed. $ig the header tranch 4
o & fool deep and ux close Lo (he borcholes as possible.
Cze a spade o break theongh from ground level to the
bottom of the trench, At the top of the hole, dig a welief
tey ullover Lhe pipe 1o bend for proper aceess Lo Lhe header,
The “lavdown™ header mentioned earlier is a cost
effective mathod for commecting the hores. Figure 13
illustrules commmon vertical bore heat exchangers.

g Nopth-|

‘Woer Laoas anc
wellowur hun
ane | per oo

e iy Tas Pai SefesParallzl Ore Peir

Verical Bores
Figure [5 - Typical Vertical Loop Con{ignralions

Pond/Lake Applications

Pond loops are one ol the most cost efleelive spplications
of peothermal systems, Typically 1 eoil of 304 fi of FE
pipe per ton 1% sunk in & pond and beadered back 1o fhe
structure. Mimimom pond sizing is 1/2 acre and § fect
desp for an average resideniial boroe, Actual atea can be
1506-3000 (1 2 per ton of cocling. In the north, &an foo
cover 1s required during the heating season to allow the
pond te reuch an average 399F. Winter aeratiom or
excessive wave action can lower the pond amperarare
preveniing proper operation of the geothermal systen,
Drirect nse of pond or lake water is discouraged beeguse
of the potential proldems of heat exchanger fouling and
pump suction lift Heal exchanger muy be constructed of
alther muliipfe 300° cails of pipe or slinky style Figure

| &. In morthern applications the stinky or matt stvle is
recommended due to ifs seperioe performance in hesting.
iz 4o pipe and antifresze buoyancy pond heat ex-
changer will most likely need weighled down 1o prevent
floating. 3 foor coils require two 47 x 8% x 16 blocks
¢ E2 Ths. each) or B-10 bricks (4.5 1bs exch) and every 20
fr of 1-1/4% pipe requires 1 theee hole brick Coils are
supporied aff of the botiom by the concrets blocks or
Ericks. The supply/relum trenching should begin at the
structuss and work toward the pond. Mear the pond the
trench showld be halved and back lled most of the way.
A new freoch should be started from the pord back
toward the patially hackfilled first iranch to prevent
pomd from flocding back to the structuere,
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Figure 16 - Typical Pond Heal Exchanger Configurations

BUILDING ENTRY

Retrofit Construction

Trench as ¢lose as possible w the footing, Bring the loop
pipe up dlang the outside wall of the footing until it is
higher than the slab. Enter the building as close w the
slab s the constmetion allows. Shicld and insulaie the
pipe 1o protect it from damage and the clements as shown
in Figure 18,

Seal and protect the sutry point of Al carth coupling
entry points indo the building vsing hydraulic coment.

Slab on Grade Constroction

Mew Constructlon: When pessible, position the pips in
Lhe proper location prior o pouring the slab. To prevent
wear as the pipe expands und contricts, protect the pipe
with a layer of insnlation as shown in Figure 17, When
the slab is pourcd prior o instllation, create a chase _
through the slab for the service Ines with 4 Inch PYC
streel clhows and sleeves,

Enter Building As
Soon As Possible

- Insulation Ingide
“"" / Protective Shield
Insulation | s
H- ’_‘ 5: \.
/ Finished Grade G
i * I f Finished Grade
A

N R T

a Loop Pipe

1 r
—f
%

lLoop Pipe

Figurc 17 - Slab on Grade Entry Detail Firure 13 - Retrofit Construetion Detail
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Fier and Beam {(crawl space)

New and Retrotit Constroetion: Bury the pipe beneath the
footing and berween piers o the poin that i0 i diceedly
belowr the point of entry into the building, Bring the pipa
up mte the hoilding, Shicld and insulate piping as shown
in Vigare 1% to protect i from damage.

PR

—_
H

Insulation Inside
Protactive Shiald

- rl'_-...

Coop Pips

Fizure 19 - Pier and Beamn Entry Deiail

Below Grade Entry

New und Retrodit Construction: Bring the pipe through
the wall as shown in Figure 20 For applications in which
oo terperature may fall below freering, insulate pipes
al least 4 [eel iow the trench oo prevent fee forming near
the wall. '

Lpon completion ol the ground [oop piping, pressurs best
the loop to asaurs a leak free svsten,

Harizontal Systems: Tast individral loops as marallad.
Test ecntire system when all loops are assermbled.
Vertical U-Bends and Pool Loop Systems: Test Vertical
U-bands and pond loop assemblies prior to mstallation
with a tesl prossore of al least 100 psi. Either water or air
may be vsed as the tesiing medinm.
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