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FLOW CONTROLLER DESCRIPTION
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Figurc 1 - Flow Conatreller Dimnensions

The AFCS1A and 2A are insulated flow controllers
comtalning Al flush, Al and salation connectiony for a
rosidentisl und light commercial geathermal elosed loap
sy¥stem that require a flow rate of no more than 20 gpm.
The AFCS[A and 2A are equipped with a large hore 1 1S
4" FPT swived fuings for both carth loop and heat pump
enit conections, Either 1 (AFCS14Y or 2 (AFCS2AY
Taco (K313 chilled water rated cartrigoe bype citeulalorsy

8.75" —

8.50" —

are maladed with the e controeller. Included 1o thas kit
i1y =

» 2 Lag bolts for mounting AFC anto stud walls

« 4 Selldrlling sheet metal serows (or mouoling AFC
oo heat pnp

+ 2 1" MPT P¥C plug for sealing flush ports after
installation

FLOW CONTROLLER MOUNTING

(zeneral

The inseallation of the Climaredfaster Flow Cortraller
shall be made in acoordanee with all applivafe codes.

Mounting the Flow Coniroller

The [low conteodler should be located as close to the unit
as possible to limit the length of the mbber hose kirand
thies ity associated pressure drop. In general the Dow
controller can be mounted in any orientstion with the
exception af when the pump shafts are In a vertical
pasition as when it is laid flat on the floor or uny stmilar
posttion. The conroller is typleafly mounled in one of
three locations. Be certain thers is adequate access to all
required flush ports and valves before ouniing.

Stud Wall - Mounling on swed wall with ot withowt
drywall can be accomplished by using the two supplied
lag bolts throogh the top and bottom center holes directly
Lot the stids as shown in Figure 2.

Zali-driiling sorews imta sheei metal 4 places.
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Tigure 2 - Mounting I'low Controller on Stud Wall



Side of Unit - Mouniing on the side of the nnit can be
accomnplished by using fhe four selt-dnlling serews
directly inro the sheet metal aceess panels or cubinet gy
shown in Figure 3. Be carefol not to poncture any
internal piping or gther components with the screws, Jr
shonld be remembared thar feat premp aecess will be
liived in 2tz monnting position.

Tubing lrgulatian
brought up o cover
,/"" complete connection

©Lnnp Sicle
o F& o FL o]

Fignre 4 - AI'C51 Piping Detail

Figure 3 - Mounting Flow Controller on Side of Elnit

Concrete wall - Mounting onlo a concrele wall can be
accomplished by asing 4 1/4" “Tapecon’ screws (supplied

by othery) direclly into the conerete wall.
Piping Installation

The Flow controller features I 14" BPL swivel [nings
for fexible and easy Installation. Table 1 illustraies the
comneclion oplong avaibable for the AFCS1A and 24
Avold using 34" piping on flows greater than & gpoy
Pressure drop in piping systems should be calenlated to
tnsure adequate low throuwgh the unit. All piping should
be insalated with closcd cell insuladen of 172" wall
thickness, Table 2 shows the insulation requiraments for
lypical piping rmatenialys. Piping insutalion shosld be
zloed and sealed o prevent condensation using closed
cell insulation glue. The swivel connectors on the flow
conleoller are designed Lo be haad tightened only,

Table 1 - AFCS1A and 2A Connection Matcrials

To Fittings

PV 1-04" MPT < 17 PV (lue Socket
PE Fuston ©1-L/4" MPT = 1-1/4" PE Fusion
PE Barb o 1-1A" MPT x 1-1/47 tsert barh*
Copper Sweaat 1-1/4" MPT x 1" soeaar##

Copper Thread | 1-1/4" MPT x I MPT N‘]pplud ........

# {Tse double all-stainless hose clamps
=% Bweal before conmecting 1o flow controller

Table 2 - Typical Piping Insulation Materials

Piping Muterial Insul Description
1" Hose Xit 138 10 - 12" wall
[ 1visPE 11747 1D - 172" wall

1-1/4" TIPS PE 1-5/8" Iy - 172" wall

2" IPS PE 231D . 1427 wall

Laoop side piping is typically polyethylene piping
direetly ina the (Tow conlroller. Connection 1o the flow
cotrodler can be accomplished by a fusion-to-brasz MPL
adapter (GEMAGH), In muoltiple flow controtler systems
such ws mudilamily hoosing, PV can #lse be ased on
the loap side, remembering however that the transition
from PYC to PE should be accomplishad by a flange
connection and PVC is approved lor vse only us an
imeloor piping material in earth loops.

Unit side piping is typically comnected using the
Climalebusler bose kil AHESE) which conlains all
fittings necessary for connection berween the flow
controller and the unit as shown in Figure 3. In the
AFCSTA remoeve eover and make cotmeslions as shown
in Figure 4, remembering all areas of the piping should
be inswlated 1o prevent condensation.

1a muoliiple unit systems, PvC adapiers {1 174" MPT
PV socket) to the flows controdier and séandard PYC
#ping matenals can be used to ‘tee’ more than one anie
ioto the flow conwroller. [ is reeommended that a hose kil
still be used ai the end of the FY¥'C piping run to facilitare
ease of mytattation snd service of the wnits 4y showmn in
Figure &. lnsulate all exposed piping. Plasie-1o-mnetal
threads shovold not be used dus ta thelr leakage potential,
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Ta Heat Pump 1
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To Flaw Gantroller 1 1:4°
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15" Each Side

Fipure 3 - AHKSE Hose Kit Typical Detail
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Figure & - Two Unite Utilizing One Flow Coatlroller
{onc sidc shown)




FLOW CONTROLLER ELECTRICAIL WIRING

Power witing o the flow contraller should conlorm o all
applicable codes, Figure 7 illustrales the wiring required
for the Classic and Fieurs 8a and 8b for Genesis. Note
the Tow coarroller is available in only in 220V single
phase voltage. Pumps are fuscd through a pair of cirenit
breakers in the umil coowrol hoxes. Sze electrical table for
flow eontraller characterisrics,

External Loop Pump{s)
36230 Voli-d Amp Max.
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Figure 7 - Power Wiring to Classic Serles

Electrical Table

Extermil Lamp Pumpis)
20 2E0 Vet Amp PEx

Model Yolts Amps  HP
AFCSR1A 230 R
AFCS2A | 230 (76 14
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Fizure §A - Power Wiring to Ultra Classic Series
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Figure 8B - Power Wiring to Geaesis Series



FLUSHING THE EARTH LOOP

COmee piping is completed between the unit, flow coniral-
ler, und the ground loop, [toal pursing und charsng of
the baop is neaded.

A flash cart {atTeast a 1.5 hp pump} is neaded to achieve
adequale {Tow velooity in the loop, o puree wir and dirt
particles from the loop itself. Antifreeze solutton is used
in most areas to prevent freezing. All air and delwis must
be removed [rom the curth Toop piping systemn before
operation. Flush the loop with a high volume of water ar
a high valocity (2 fpps n all piping) both directions. using
# filler o the Toop retumn line ol Lhe Tush carl to climi-
nate debris froum the loop syatem. The stepa befors must
be followed for proper flushing,
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Figure 94 - ¥alve Position A - Loop Fill

Fill laop wilh waler from & garden hose throush (osh
cart before using flush cart pump o essure an even fill
aned increase fhushing spead. When water consistent]y
teluros back (o the Qush teservorr swilch W valve
position B, oo g
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Figure 98 - ¥alve Position B - Unit Fill

This position should be switched while [lling, e 1111 the
it hedt exchanger und hose kit This shoakd be main-
tained until warer consistently is retumed into the flush
Ieeenvoll,
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Figure 9C - Valve Position C- Loop Flush

Switch to valve posifion C. The supply waler muy be
shww off and the Fush carr earned oo to begin flushing.
Opce the flush reservoir is full, do not allow the water
level in the flush cart tunk to drop below the pump inlet
linge or air can be pamped back out o the earth laop. Ty
to [oaintale a floid level In the tank ahova the seton tee
woy thuf afr cunnot he continuonsly mixed back inte the
fhuid. 50 psi siwges can be used to help purge air pockets
by simply shufiing off the retum valve going into the
flush cart reservoir. This ‘dead heads® ehe purip 1o 50 pas.
To dead head the prunp end] maxiomm prmping pres-
sure js reached, open the valve back up and a pressure
surpre will be sent throogh the foop to help puzge aic
pockets froumn the piping svstem. Notics the drop in flnid
level in the flush cart tank. TF all air is purged from the
system, the level will drop only 122" in a 10" diameter
F¥C flush tank (ahoat a half gallon) since liguids are
incompressible. If the level drops more than this,
RAushing should continue since air 1z 50l being come
pressed in the loop fluid. Po this a oumber of times.
When the fluid level i= dropping Tess than |-2"ina 11"
diwmeter tank the flow cun he reversed.
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Fignre 9D - Valve Position D - Foll Flush

MNow by switching both valves 1o this position water will
Mlow both throaeh the lonp and the unil heasl cxchaneer.
Finally tha "dead head" test shonld be checked again for
an indication of air in the loop. This fluid level drop is
vour only indication of air in the loop. Antilreeze may
be added doring this part of the flushing procedure
isee antilreese section for detaily).

Close the flosh cart retuen valve, aod alter pressurztog,
close the flush cart supply valve to pressurize the boop (o
d slalic prossare of ab least 50 psio TF water pressure is
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Fignre 9E - Vaive Position E - Pressurize and Operation

lova, use 4n air compressor [ hump the pressare up
through the BT porl. The loop may be isolaed by
maving e valve position E kesping warch on the
prossure guuge of the flosh cart for pressure grester than
30 psi. Loop static pressues will flecteate with the
seasols and pressures will be higher in the winter months
than during the coobing scasor. This Duclualion is normal
and should be considered when charging the svsiem
initially. Unhook flush cam from the flow connoller.
fostall counler sink plugs using scalanl compalible wilh

PV,

ANTIFREEZE SELECTION

General

I greas whers mininmam entering loop temperatues drop
below 40°F or where piping witl be rowted throogh ureas
subject ta freezing. antifreeze s needed. Adzohols and
alycols are commonly vsed a5 aniifreszes. hovwevar vour
lowil representative should be comsulied lor the anliiToors
best suited to vour area. Freeze protection should be
mamtainad o |53°F balow the lowest expected entering
Raop lemperature. For exampic, 117 30°F 18 the minimum
expected satering loop temperature, the leaving loop
tamparature would be 25-22°F and fresze protection
shoold he ut 157F (30°F- 15%F=15°F) A1l alechids should
be premixed and pumped from a reserveir outside of the
building when possible ar introduced undar water level 1o
prevent fuming. nibally calculate the total volume of
(uid in Lhe piping system using Table 3. Then wse the
petcentage by volume shown in Table 4 for the amonnt
of antifreeze, Antifreese comeentration should be checked
Irom w well mixed sumple wsing a bydromeler w measoare
specific pravity,

Antifreeze Characteristics

Selection of the untifreceas seluton for Climatehaster
clased [oap earth coupled systems requires the consider-
ation of many iportant factors which have long-term
implicationg oo the perfomnance and life of the cquip-
meat. Each area of concern leads to a diferant “hest
choice™ of gntifreeze, The fact iz thar there is po “ideal”
antifreere and ary cholce Will regquire compromizes in
ore ared o arother, Bome of the factors to consides are
safety, thermal parformance, cormosiveness, local codas,
Slahilily, convenmicnes, und coyl.

Methanol - Methanol or wood aloohol is considered
toxic 1n any form, good haat transfer. low to mid price.
Hammubkle tn concentrations greater than 23%, non-
carrosive. and low viscostry. Moethanol has delivered
ouistanding performance it earth loops for ovar 10 years,
s omly drawbacks are toxicity and flanumability,
Alrhough methanol enjovs widespread consumer use 8s 4
windshield washer fluid in even higher concentrations.



some bocal cades may Limit ils use in curth Toops, To
increase satety, a premnixed form shonld be esed on the
Jjob site o increase the safety factor, Pure methanof can
be purchased from any chernical supplizr.

Ethanol - Ethanol o grain alcohol exhibily good heat
tramslee {slightly less than methanody, bigher price, and is
flammable in concentrations greater than (0%, Ethanel is
generally nop-corresive and has medium viscosily.
Erhano] in i pure form s considered non woxic and
shosws prosyise as 8 geothermal beal transter flnid,
however, the T13, Bureay of Alcohol. Tobucen, and
Firearms (ATE) mil ios distribunion. All non-beverage
athanol is required to be denatured and rendered unfit 1o
drink. Generally this is done by adding a small percent-
age ol Waie subslanees such gs methanel, benzene, or
gasoline as a depaterant. Maoy ol these dengturants are
difficult o identify by the casual nser and many are not
cormpatible with polyethylens pipe, Coly denatured
ethanol can be purchased for commercial nge, CM dazs
ngt recommend the use of ethanol becanse ol the un-
koowwn denalurants included and their possible toziciey
and darnage rasuleing to polvelhylene piping systems,
Ethylene glyedl - Generally non-corrosive, capensive,
medinin kear trransler, bowever iy considered toxic, Tis
toxiciny has prevenied its widespread wse in the ground
source industry o spite of its widespread use in tradi-
tionad watersource heal pump upplications, CM does pot
currently reconnend sthylene glveol ax o ground source
anlifrecye.

Propylenc glveol - Non tozic, nos-corrosive. capensive,
hard o handle when cold, poorest hear transfer, has
[ormed “slime-type” coatings insids pipe, Poor heat
transfar bas required i3 remaval in some sysiems.
Iropvlene glycol (P(3) is acceptable in systems anticipat-
ing loopys temperatores no codder than HFF, These
systems typically are antifreeze because ol amhbient
conditions (catside plmnbing ar cooling rower, efc.).
When loop lemperatures are below 40°F., the fluid
becomes very difficnlt to pump. and heat transler
charactaristics suffar greatly. Chl recaormrmends only food
grade propylene glyeol be used w prevent the carresian
inhihitars (often present in orher mixlores) [rom reacting
with local water and "coming" ont of salution to form
slime Lvpe coalings inside heat exchangers and thas
hinder heat transfer,

(54 (Potassiom acetate) - Non toxic, good heat
transler, high price, non-cormosive with gdded inhibitors,
low wiscosity, Doe 1o its low sucface dension, (354 has
been known to leak throogh mechanical firings amd
cortain thread sedlants. A variant of the salt family, it can
be extrermely cormsive when exposed o air. CM does not
recommend the use of G54 with its products due to the
leaking and ulifmawe corrosion problems wssocizted with
it.

Cantact the ClimmeMasier Technical Services Lepart-
ment if vou have any questions as to antifreese selection.

ANTIFREEZE CHARGING

It his highly recommended to utilize premixed
antifreeze fluid where possible to alleviale many
installation prablems and extra labor.

The fellowing procedare is based uwpon pure methanaol
and can be implemented during the Full Flosh
procedare with three-way valves in the Figure 9E -
Valve Position Ir. If a premixed methangl of 15°F
freeze protection is ascd, the sysiem can be Filled and
Mushed with the premix directly to prevent handling
pure methanol doring the installation,

1y Flush loop until all air has Been purged From systermn
amd pressurize to check for leaks before addine any
antifreces.

2} Rua discharge line to a draio and hook up antifreeze
drrm to suction side of pump (if ool adding below
wiler level through approved container), Drain flush
reservolr dowt o purnp suchion inlet so reservoir can
accepr the volume of antifreeze 1w he added.

3y Calenlate the amount of antifresze required by first
caleulating the dotal fluid volume of the loap from
Tahle 3. Then vse Table 4 for the appropriate freeze

prataction level. Many southern applications reguine
{reeee proteclion because of expused piping and
flow conwoller ambient conditions. An cxtra 10°F
af freere protection is needed in Paradizm outdoor
applications.

Table 3 - Flaid Volume of Common Piping Materials
Floid ¥Yolume {zal/ 100" pipe)

Pipe Size Yolume
r 4.1
Copper r.2s" &.4
s 9.2
Enbber Hose 1" 3.9
Polyethylene 34" TIPS SDR11 28
1" TIPS SDDRE . 4.5
114" PSS SDRIIL : B0
11727 1PS ST¥R11 R
A" IPS SDEI 18.0
I /4" IFS SCHAD 5.3
|1 12" TIPS SCH4D iy
<27 TPS SCH40 7.0
Unit Heat Exchanper | Typical 1.0
Flush cart tank 10" diam x 311 3.0




Tablc 4 - Antifreeze Percentages by Volume

Type | Minimum Temperature for Frecze Protection
COL0°F i5F 2H0°F 28T

Metharol A5% 21% la% 10

1 (¥ USF feod grade Prapylene Glyvcal | 33% 304 2% 15%%

A7 [selate ooil and preparc to Aush only throogh loop.
Start flush cart. and gradually introduce the reguoicesd
ament of liquid to the flush cart tank {always
miroduce sleohols under waler or wse suetion ol
pumyp to draw in directly to prevenr fiuning) nntil
attaming the proper antifreeze protection. Noting the
rise 1n Mush reservoir Tevel indicates amount of
antifraeze added. Some carts are marked with
megsurements in gallons, A ten inch diameter, fhree
[ownt exlinder holds approsdmutely cight gatfons ol
tfloid. If mors than cne tankdnl is required. the rank
should he druined nmmediatzly by opening the waste
valve of the Hush carl, ooung the eolor of the
discharge flnid. Adding food coloring o the and-
freexe can help indicate where the antitregre is in tha
circuit, which prevents the dumnping of antifreese owl
the wastz port. Repeat if necessary.

=} Be carciul when handling methanel. The fumes, are
Hammable, and care shoukd be Laken wilh all
flamroable liguids, such as aleohols. Open flush
valves 1 [lush through both the wnit and e Toop;
flush wntil fluid is homesenous and mixed. It is
recommended to ron the vnit in the heatog and
cooling mode lor 15-24 minotes each to *temper’
the fluid temperatare and prepare it for pressur-
ization. Deyvoting this dme to clean vp can be
uselul. This procedure helps prevent the periodic
“flat™ loop condition.

6} Close the flush cart return valve: and immmediately
therealter, elose the fush cart sapply valve, leuving a
positive pressure in the loop of approximately 30psi.
This 15 a good time to pressure check the svstam as
will. Cheek the freeye protection of the Fuid with
the propar hydromerer (o ensure that the correct
amount of antifreeze has baen added to the svstam.
The hydromeler can be dropped into the flush
reservoir and the reading compared to Fieuee 14 for
histhancd and 1B for Propylene Glycol to indicate
the level of freeze protection. Do not antifresze more
Lhan a +3°1 frecer poiol. Specific eravity hvdrom-
eters are available from ClimatebMaster. Repeat after
recpening and flushing for a minute to ensute good
second sample of (uid. Inadequate antilreeze
protection can canse nnisance freezestat lockonis
during cold weather.

Note: Afweavs dilire aleohols with waer (at least 30%
solurion) before using (when possible].

Chart 1A - Methanol Specific Gravity
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71 Close the flush carl relumm valve; imrnediately
thareafter. close the flush cait supply valve, shut off
the flugh cart leaving a posTive pressure in the loop
of approximalely 40-30 pui Jor summer and 30-75
psi for winter, Eefer to Figure 9% for maore details,

Heat Pump Freezestat Setting

When an anfifresze is vsed, the freezesiat wites should be
swilehed Lo goelivale the Tow temperature [TedassLal
switch to avoid neisance faulis or lockoats. See the unit
instaftation manual for further details on switching
freexestut setbings.



Pressure/Temperature Ports Takle 5 - Classic, Ulira Classic, and Paradigm Pressurc Drop !

I . . . ] gl Carauk ) Bath Crrowita
The pressureftemperature ports (P/T ports) supplied with Clrie T TR
the carth loop connecior kit are provided gy » megns of i T I o e B R
measuritee flow und temperature, The water flow (GPM) i PR A Q_'?__ i
thraigh the vhit can be cheeked by measuring the srae | 2 | a1, s | a | ar e 4 N | s
inctming waler pressufe at the supply water BT port R T T R T 3 : T
and subtracting the leaving water pressuse at the retum il Il el el Y - B T
water /T part. Comparing the pressure diffarential to wmn | 3 ne | a5 1 oag | os |4 o -
the pressure drop/flow (Table $) will determine the flow T R PR
rate rk_urougil the unit. For reference. every 1 pai equals _ i ;'ﬁ N e i 2
2,31 feet of bead, if conversion is neadad. B I | Al P
ClimaleMaster anirs requice 2.23-3 upin per noming e lad 181l le. @) e 0
cooling tos when installed in conjunction with an carlh et | e | T | e
loop. Note: Mininmm flow For units is 2,25 gpm R R R
per ton. |z |3z ows | o4
[ Ia 1. 14 i)
. . . + HEGP T 7 ] Al a0 ex
Lxample: A ¥VP036 with 4 3.8 PSI pressure deop would | 57 |53 | o | an
be equivalent o 9 GPM on the chart. More floss will not g [ B I
- . . i it oTn | oA (9]
huert the perlormance, However, insullicicnl Tow can a | 1: s | EETEE
" Ifl - I . d e e . = . . ARMPLcE [ a4 . aM H= B
significantly reduce capucity and possibly even cawse i | wsjoax | oq | a5
damage to the heat pump in citreme conditions., Digitad ——rHEEE
thermemelens and pressure ganges needed lor the P/IT S
ports are available rom ClimateMaster, !“m' | ™
- ¢ 8] 03 oo 0ns
Note: Prarsuredfemperaiure gauges showld be prshad wa o | e | e | v | 1
. . - el en 1z [y
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LT =2} 5 i1 -1z 1§ 11
b A T ia 1
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Earth Loop Pressure
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' - 3 aq 24 th ?a
The carlh Toop must have a stight positive prossure to .- w | 4z |z i oas | oaa
- ' . K 14 1. 11 *a
aperate the pumps (=3 psil. The system pressure will T N (TR IEY I P P
- . - H 2] il d az
drop as the plastic earth loop pipe relaxes and will 2 | va lga | os ! one
H e - 1 F ] 1z [
Nuetnate as the fuid wemparatore changes, Typical carth s |8 faz am |2z oam
loop pressures rangs from approximately 15-30 pei. At T AR e
the skart-up of a system, ¥ou shoeld keuve the earth laaps o | || en | A | i
with a (static) holding pressure of approximately 440-50 g | o4 | 57 er | ae
psl summer or 30-75 pai winter. Maximam opcrating Dem o0 | er |25 4s | o
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FLOW CONTROLLER INITTAL START-UP

contridler pump performuance 35 shown in Charg 2.

After pressurization. be sufe to insure the loop fow Chart 2 - Flow Controller Performance
controller provides adequate Tow theough the unit by Start-Up of Flow Controller
checking pressure drop across the heal exchanger and

comparing it to the figures shown in Table 3. Flow [} Check ta maks sare that the loop and unir isalation

valves are complotely open und the thush potts are
closed and sealed.

70 2} Check and record the canth loop pressure via the BT

1 L

B5 H‘-"“\_H\_‘-\-\.\H e AETDOA M ports. Loop Pressure = Tn Ot

55 “‘\\M\;L AFCSiall 31 Check and record the flow rate.
P, Flow Rate = apm

45 h—-\;h 4y Check performanees of umil. Refer b unit installafion
manual. Beplace all caps to prevent pressure loss.

Total Head (ft. of hd.)
&
/

O 5 10 15 20 25 30 35
Flow Rate {gpm)

PUMP CARTRIDGE REPLACEMENT PROCEDURE

First isolute the purap in question as i Fieoe 10, Always *  Romove nwo allen head mounting bols and Tidt off

disahle power Lo the pumps and remove pamp power pump sator bousing, Lay oul rags 1o soak up loop
wiring if neaded. Close walves a5 fo Step 1 of Figure W fluid. '
Fan ..«:y - = Remuve remaining bwo alien head mounting holts and
varroliar 47 r'..-=’t | ramove cartrides, noting the large "o’ -ring zcal. Loop
'-;:-LH-“T'H;; - fluid could spill froow svstan.
FshiT v e . 1 . . . . e e
0 | eroem i = Replace wilk new carlidse, insuning the “o’-nng is in
: Hulcl e . '
¢ |enaiign shunge place and install the oo allen head mowoting belos.

- »  TReinstall the seator housing vsing the remaining adken

Ope 02 11:tzh unit T 1 :
o dan o head mounting holts.

' than preasunza

-

*  Place garden hose supply and retarn on flush ports as

.-/.“\x

3 . oy Valye
-—_q Su_.pu:.l'l.:l\_-:-
T
)

SLokerTrE N Sarden Hosa Supphk @ shown In Figure 10 and open valves to flush through
. 2 . =::17Em the wnil portion ol Toop. When water flows clear, close
) renn side to pressurize, finally, elose the supply side
b valve, Close 3-way valves 1o operation position Figure

9E. The logp can also be reflushed, using the com-
plete procedure ourlined For inslaflalion.

Remember, this procedore will dilute the antifreeze
mixture by a few wallens. If performed more than twice
on any earth lecp, the antifreeze conceniralion should
he checked with a hydrometer and antifreeze added as
neededd.

Figore 10 - Cartridge Replacement Procedure
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GEOTHERMAL CLOSED LOOP DESIGN

Closed Loop Basics

Closed Loop Earth Coupled Heal Purnp syslems arc
commenly installed in one of three confignrations:
horizonld, vertical, and pond Toop, Fach configuration
pravides the benefic of uaing the moderale lemperalores
of the sanh as a heat source/heat sink. Piping confignra-
toms cun he either series or purailet,

Series piping configarations Lypically ase E-1/4 nch, [-1/
2 inch, or 2 inch pipe. Parallel piping confizurations
typically use 34 inch or | inch pipe for loops and 1-1/4
inch, 1-1/2 inch. or 2 inch pipe lor bewders and service
linas. Parallel configorations require headers to be either
“elosed-coopled” short beaders or reverse return design,

Select the installation configuralion which provides the
mast cost effective method of lnstallation after consider-
ing ull applicution comstraitts.

Lowop desipn takes inlo account Leo buwie Mwetory. The
first is accurately epginesred system o function properly
with low pamping requimernent and adaquare heat transfer
to handle the doad ol the strueture. The sceond s to
design a laop with the lowest installed cost while siill
mainining & high level of goality, These factors have
been taleen into account in all of e loop desiony
presentad in this manual.

In general terms, @11 loop lenaths have been sized by the
Climatebaster foop sizing software 2o thal cvery loop
has approximately the same operating cosrs. In other
wiwds, ol Lhe end of the yeur the bome owner wold have
paid approximately the same amourd of money (ot
haating, cooling, and hot water, ne matter which loop
Lype was installed. This Teaves the instatled cost of the
laap as the main factors for determining the svslem
payback. Therefore, this analvsis says "install the most
ceonamical syslem possible gmiven the installation
raquiraments”.

Pipe Fusion Methods

Two busic types of pipe joiming methods are available for
carth coupled applications. Polycthylene pips can be
socket fnsed or butt fused. In bath processes the pipe is
actually melted together fo form a joint that is even
slrorneger Lhan he oo ginal pipe. Although when either
procedurs is performed propecty the jointl wibl be strongoer
than the pipe wall. ClimateMaster prefers socket fusion
in Lhe [usion of 2" pipe or Tess because of the following:

o Allowable tolerance of mating the pipe is much
areatar in socket fuston. According o zenerat fusion
puidclines, a 3/4" SDRIT butt {fusion jolnt alignment
can be off oo mere than 105 of the wall thicknesy
{2.01 in.}. A hundredth of an inch accuracy while
tusing in a difficult position can be almast impos-
sible to allsin in the JTeid.

+  The actual socket fusion joint 15 3 to 4 mes the
oross sectional ares of lis butr fusion counrerpart in

sizes nnder 27 and therefore tends ta be more
[ergiving of operawor skill.

+  Joints are frequenily required in difficalt trench
pomnections and the staaller socket fusion iron is
e msle and pperators will have Tess of a
rendency o cui corners during the fusion procedure
such as car happen during dhe facing and alignment
procedore of bt [usion.

I peneral, socket fusion loses these advantsees in fusion

Joints larger than 27, and of covrse sacket fittings

become vory cxpensive und Bme consaming in these
laraer sizes as well. Fherefore, butt fusion ts generadly
used in sizes larger than 2°. I aither joining merhod,
proper lechmigue 15 cssential for lomg lasting jomts, All
Climateblaster supptied pipe and fuings arc [GSHPA
approved. All fusion joints should be performed by
certificd lusion technicians. Tahle o tllusratas the proper
fusion times for ClimateMaster Geotbermal PE Pipe.
Table 6 - Fusion Times for ClimatchdIaster Polvethyl-
ene Pipe

Pipc Size Sowcked Tusion Butt Fusion
Time {5ee.)- Thne (wee) Buad {in.}
A" IS E-ID B _Lile
L I L. 1415
[-14" TIPS 12-15 13 1416-114%
L-182" IPS 1a-15 13 Lirg-ise
= IPs 15-22 I 1

TIalliog Liere ol G0 seeCore dme el 20 mia.
Always uss 3 Gimine device

Paraliel ¥s Series Configurations

[oiiiably. loops were wli desipned wsing series style flow
due to the lack of fusion fittings needed in paralle!
svatems, Flus resulted in [arge diameter pipe (=1 1/4™)
being used W reduee pumping requircments, due to the
Increased pressure drop of the pipe. Since the Musion
Bittings have hecome availabla. parallel flow nsing (354"
18} Tor loops 2 Lon and above, has become the standand
for a number of reasons.

*  Cost of Pipe - The larger diameter {=1 1/4"1 pipe is
iwice the cost of the smaller (344" 1P3) pipe,
However, due o the reduced surlace arca ol the
smraller pipe. the heat transfer capabibity s only
decreased by approximately [(-20%. In loop
designs using the smaller pipe the pipe Tength s
simply lensihened to compensare for the small heat
transter reduction: howsver, it still results in arcund
30% suvings in pipe eosts over Lhe lurger pipe in
sertes. In some areas 1 144" vernical bores can bu
more cost effective, where drilling costs are high,

*  Pumping power - Parallel systerns generally can
have muoch lower pressure drop aod thus smaller
pumps, due to the muliple flow paths of smaller
pipes in parallel

i1



+  Installation ease - The smaller pipe [ easier to
handle during installation than the larger diameters,
The "memory” aof the pipe cun be espeetally cumber-
some when installing in cold conditions. Smaller
pipe takes less timne o fuse and i easier to coi.

When Should Scries Loops Be Used?

In smaller loops ol two Llons or less, the reasons for
parallel (listed aboee may be less abvicus. In these
cases. serles loops ¢can have semse additional advantages:

»  No header - Fittings tend to be more expensive and
require extea labor and sidll o install,
v Simple desigm - No confusing piping ammangement
for caxier natullution by less experenced installers.
Loop Configoration - Determining the style of loop
primarily depands on lot size and "dind™ costs. For
instance, horizomial | pipe will huve sienificanlly (400%)
mors tretch than a horizental & pipe. However the 6 pipe
will have about V3% more feet of pipe. theretore it
trenching eosls are higher thun the extra pipe cosls, the 6
pipe is the best choice. Remenber that 1abor is alsa a
facter in loop costs. The & pipe could also be chasen
because 4 small Jol as well. Cenerally a contracior will
know after a few installations which configuration is the
most cost effective for him, Then this information can be
applicd Lo later insiallattons for a more overal] cost
ellective instalbation for his particnlar area. Dapth of the
loop In harizontal systems menerally doees not excesd 5
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Figure 114 - Typical Header through 13 tons
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Figore 118 - Typical Header throogh 5 fons
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feel beoeuse of trench safeey issnes and the sheer amount

of dist requirad to roove, In verfical systems, ceonommic

depth dug to escalating drilling cosls in rock can some-
times require whar is referred to as o paralled-senas loop.

That is. a cireuir will loop down and up through Do

consecutive bores (series) to wilak the regrired circuit

length required.

Loop Circuiting - Loops should be designed wilh o

compromise between pressure drop asd good trbelence

in the heat cxchaonge pipe for hear teansfer. Therefora the

following miles should be observed when designing a

loap:

* 3 gpm per lon Mlow rate (2,23 gpm per fon mini-
o). In [arzer systerns 2.5 to 2.7 gpmoper Lon is
adequate in most cases. Overseeing the pamnps oo
#liain cxactly 3 ppom per ion is generally not cose
effective from an cperating cost standpoint.

+  One circuit per nomminal cyuipment ton with 3/4" IES
and 1/2 srenit per ton with 1 1/4" IPS pipe. This mle
can be deviated by ane clreuit or so for dillerenl loop
contiguraiions.

Header Pesign - Headers for parallel loaps shoold be

designed with two factars In meind, the Oyt 35 prossure

drop and the yeeond is [Tushabiliy. The header shown in

Figure 11A is a standand header design thoough 3 ons

for palvethylens pipe with 27 soppiy and relum rundouls.

The header shown in Figure 118 is & standard header

" B B
145 =K jee

Clroult 1

Tirouid 1

Cirpazil 3 Clrewd



desizn through 5 cons for palvethylene pips vsing 1-1/4"
supply and remun romonts, Motice the reduction of pipe
fram 2" TS supplyfreturn throueh eireuils 12 w0 8, and
then the line is reduced to 1 1/4" IPS pipe for circoles 7 to
4, and then finally the header line 1= reduced to 347 TPS
to supply citcuits 3, 2, and 1. This ulliws minimur
pressure drop while still maintaining 2 fps velocity
throegheont the header nnder normal flow conditions (3
gpmtan). fhus the heuder as shown i self-Tustiog under
normnal Nlow conditions, This leaves the circnits them-
selves {34 IPS) as the only section of the loop nat.
attaining 2 {ps flush velocity under normal flow eondi-
tions {3 gpinflon & neemally 3 gpoveircuith, 204 IPS
tequires 3.8 gpm to ateain 2 fps velacity: theratfore w
caleulate flushing requirements for any PE foap using Lhe
header siyles showrn, simply multiply the number of
cireuits by the flushing flow rate of each cireuit (3.8 gpm
for 2 fps velocity). For instance on a 5 eiteoil loop the
flush flow tate 15 5 clecnits x 3.8 gpmicirenit = 1% gpra.

Headers that urilize large diamster pipe feading the Tast
clrenirs should not be used. In PE1 BA4” IPS pipe requires
%.5 gprm Lo atiain 2 fps and since increasing the flow
throwgh the bast circuit would also require increasing the
flow throwgh the olther cireuils 4l an eoual mie as well,
wi cdn catimate the flush flow requirements by nmliiply-
ing the number of circuiis by 9.5 gpm {in 1 /47 TPS) or
for instance & 3 cirouil leop in PE woukd require 3
eireuils x B3 gpandcirenits = 47.3 gpm to attain flush
Elow rate. This 1s clearly an impossible flow to achicve
with & pump ol sy size.

Header Layont - Generaily header layouts are more cost
effective with short headers, This requites centrally
locating the hesder 1o all eireuits undd then bringing the

clreuits to the header. COne of the casiese implementations
is W ungle all frenches into a costunaon pit similar to a
starburar. This layout can wiilize the lavdown or "L"
header and schicves reverse resmn ow by simply laying
the headers down it a mirror intage and thus no exira
piping o labor, Figore 12 datails a "lavdown header™.
Inside Pipinyg - Polvethylene pipe provides an excellent
no-lesk piping material inside the building, Inside, piping
firrings and elbows should be limited to provenl cxees-
sive pressure drop. Hose ki ecmploving 17 eubber hose
should be lirnited in leagth to 10-15 feet per mn to
reduce pressure drop problems, In general, 2 teel ol head
pressure doop is allowed Bor all canh loop fittings which
would include 112 elbows for inside piping to the flow
controfler, This allows a genercus amonnt of maneuver-
ing 1o the flow contreller with the dnside piping, 38 1o 1/
2" clomed cell fosulation shoubd be used oo all inside
piping whers loap temperatres below 3°F are anlicl-
pared. All barbed ecancetions should be dowble clamped,
Flow Conleoller Seleetion - The pressure drop of the
enrire ground loop shonld be estimated for the selection
of the flow controller. In gencral, i basic loap design
tules are lollowed, units of 3 tons or less will require
only one circulating pomp (AFCS1AY. Units [rom 3.5 to
G toas will require @ twoe pump sysierm (AFCSIA) Asa
cuution, [bop pressure drop calenlation shonld be
performed for accurate flow estimation in any system
inclhuding unit, hose kit, inside piping, supplyireim

headers, cirewl piping, and firdngs. Use Table 74, B. and

C for pressure drop caleulations, using methanol and
various piping materidds. Tables showine other anti-
[reees are available from Climatebdaster Technical

Suppart.

o 2 foat wide trench -

Supply Line

Circuil &

Figure 12 - Typical "Laydown" Header

Cirpagit 3

Circuid 2
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Table 7A - Polvethylene Pressure Drop Table (using 20% methanol @ 30°F per 108 ft. of pipe)

FLOW 34" IP5 S0R 11 1" IPSs 50R 11 1 19" IPS SCH 40 i 12" IPS BCH 40 __2" IPS SCH d4i
RATE | PD {fly [We! flis] Hs [PD (fY) [val fis] Re [PD {f})¥el It's]| Re [PD (fri[Wel ft's] He |PD [ft}|Vel fi's| HRe
1 0.23 0.55 11E2 0.2 G35 230 .04 083 =) 0.0z [P EZ21 a.m 2.1 434
2 1.81 1.11 2383 042 [Lhrl | 1840 113 .83 1443 Q0B L.z 1242 0.0z 013 HEY
3 2£7 1635 T 083 1.06 2739 .25 054 2973 PR} [HE 853 0.04 0.22 1481
4 4.05 R 4550 1.41 1.41 aMa QL3 (.86 et .21 0.63 2484 .06 Q.38 1933
5 504 276 Salz Z.00 177 45643 0.64 1.07 3532 0.2 0.7a 2106 2.09 048 2418
E .30 3.82 EQTS 287 ERF 5aFa 0.58 1.28 4347 042 0.35 372D 01z 057 Eanz
7 10.B7 3.87 8137 376 b.de =des ] 1.15 1.60 EOT 0.35 1.10 4347 0¥ 057 el
=] 13.74 442 430G 473 283 7423 1.43 1.72 5TaE n0.7o 1.28 49685 021 GI7 2268
t] 15.88 488 | 1C462F 5.84 38 E3EE 1.79 1.93 B3EC 0.8 1.42 589 026 B8 4353
10 2030 563 | 11625 | 7.03 3.54 S2BE 2,18 sl 7243 1.0 1.58 5209 .32 o8 4837
11 £3.99 GOE | i27EF | B30 383 | 10228 | 254 gt 13 T 1.2 .73 B530 ..ar 1.05 E32C .
1z 2793 6483 | 13950 | 9467 4,24 | 11153 | 29 7o 5693 142 ~.aa 7461 C.43 145 E&D4
12 GEAKS Fag [i51tE| 1142 4,50 [ 1=z 240 o7 Q418 1.E3 2.05 2072 030 1.24 Ezod
14 RN T 12.65 4495 (13134 887 501 0142 1.85 2.2 2603 0.37 1.34 67
15 530 13047 ) <37 323 970887 ) 2.0 237 314 0.6 1.428 YEST
16 556 | 14877 ) 480 .43 11591 233 2.82 B335 n.re 1.53 BT
b E.01 18207 | B4 .85 p12378 | 28 2,88 10555 0.=80 1.63 Ge2a
] B.37 | 16737 | 8.1 383 [13acen| 289 284 | 1977 D68 1.72 BYO6
10 E72 ITEET | 58D 408 [13mes| 37 00 | TSP 057 1.82 ERE|
20 TO7 BT T.EZ 429 [ 14280 [ H47 515 | 12418 1.G5 1.81 QBT3
1 743 19526 | FRT 4.5: 15814 | 572 3.3 13050 | .15 2.0 T01E7
22 PFE P 20456 [ 253 4.72 | 15938 | 4.7C 347 | 13561 i.25 2.11 T0EH
23 A5 21386 | 9.23 4.94 | 16683 | 4.44 383 | T42B2| .35 2ZED | iti2e
4 .o oo 984 a15 | 17387 | 474 ITE | 4503 C.48 2,33 | 11508
=5 * coo | 10e7 Ay | 18311 ] 813 394 [i5524| 1.5¥ 2.9 | 12042
B PR A~ | 1143 S.h8 | 18935 | 5.a0 EAL [ iB145%| .68 209 F12576
23 B 13.02 6.0 20285 { 626 24z 17ERT| 1.0 268 | 13843
3k 1463 a4 [ 217344 F.0B CF3 118828 ) 2E 287 | 146iD
a2 16.£4 &57 [ 2mEz| T8 506 113870 241 3.05 | 1547EB
3% 15.28 Ta0 [ 24532 EF3 536 | 211:2| 268 385 | 15945
ac 20,2 73| Egdan) 4m B.EE | 23385 287 344 | 17412
38 e | 816 | 27RO 1C.GE B.eD ) 23530 | 326 3,04 | 15380
40 24.30 2.5k | 2aavs| 1168 531 | 24838 | 357 353 [ 19347
42 2648 502 | 30427 1472 .82 | ZE0E0 | .88 432 | 2004
de 2371 245 | HETE| T2.ED .54 | 2732 424 4.21 iRt
46 31.02 988 33325 &%2 7.2 | 2a5ed | 455 440 | 2343
48 o T ABGT F.5T7 | BOBDs | 401 155 | 3213
] 1788 FBO ) Ai04F | EET 4.7 24154

. .;..l.., P



Table 7B - Canadizot Polyethylenc (C5A} Pressure Drop Table (using 20% methanol @ 30°F per 1 iL. of pipe)

FLOW 34" IPS CSA 160 1" IPS CSA 160 1 14" IPS CSA 100 T 12" IPS C8A 1M 2" PS5 CSA 100
RATE | FD [Tt} [¥el Ikgf Re | PO (ff) [Vel ft's] Re IPD [f)jVel dt'g| Re |PO (N [Vel fi’'g] Re |FD (it] Vel fi's| Ae
1 248 0.g3 1242 [N [FEN] I 0. .2t ERE! .0z 0.16 [=] 0.0 o0 443
2 BS 1.25 2454 ;.58 X3 1992 a1z .42 1425 C.0E 0.32 1245 0.02 C.20 35
1 E0E 1.59 Freg 1..8 1.3 28g7¥ 0.24 d.E2 213a c.1a 0.18 18E8 C.04 C.ac 1482
5 254 2.52 JIES 1.96 1.62 083 2,42 0.83 E360 G2 083 2450 0.7 . 13
5 8.25 3.15 5210 2.2a .03 4578 053 .04 3583 0.3 0.73 313 V| C.ol 2438
] 11.27 3.7 7462 3.94 2.43 HE7E 0.87 7.23 L2TE 043 0.25 arla [ [ gk
7 14.83 4.82 504 .21 2.8 [2-ph} 106 143 <308 0.33 11 4358 % [Hr 243
=] 18.80 3.08 2935 6.38 d.2¢ TEED i.34 1.66 arn o1 et 4930 .24 c.21 a5
2] 231 568 | 11977 B0 163 BI62 1.63 1.57 6473 n.av . = e C.30 0. 2472
12 27.789 5.31 1212 373 405 9958 1.82 28 7126 1.04 159 = C.3E 1. +0TH
1: 32,83 34 [13861 | 1.50 4.45 10553 | 235 228 V38 1.23 174 <=2 C.43 1.1 Aa4rs
12 3523 TEY (14903 554 4.87 11549 [ =273 24D ESS1 i.64 1.80 T4TD 030 1.22 BgT2
13 o395 820 | 16145 1540 5.E7 12945 | 3.14 2T 9264 T.EE 2.0e eln 037 1.32 Seaa
14 AR A IR B I % 5.ES 13841 | 3.52 2 BETS g 2.22 amis L85 142 ST
1& 19.78 S.08 | 14035 | 4.04 3.02 1-0823) 212 2.38 9338 0.3 1.53 raEs
18 2218 G489 | 15832 | 452 332 |4 238 2,54 EER 082 1.62 Toe2
17 2463 G390 | 16I2s | B.03 253 pl1atis | 264 259 (10583 0.1 1.72 4461
13 2722 7.0 | 173E4 ) B.A3E 172 (12825 | 232 wEs | MBS} 104 182 857
g £9.92 7.7 183201 E.1D 399 (155 52 a0 g2 111 182 9135
20 23 7E g.11 1ei5 0 663 c. |5 4252 | 3.51 397 313460 ) 1.2% 2.03 BEE3
21 - 3565 m.hz | oo TEv .26 | 14284 | 383 3.33 §a0v3 | .32 213 {10430
22 - 53867 a0z | 2Mo0F | TF.B3 457 | 1BE7F | 475 348 ) T383E | 43 2.3 108248
23 w1 wlBE 533 | 2302 | B3 478 | 15388 | 448 2EE F T4EIR| T3S 233 [ 11<4
24 . ] 4503 573 | 23spd| 8.8 458 | 1702 | 454 350 | 14540 | .6¥ 2835 [ 11943
25 ) 1. - . s e o ) 88T 219 117814 | 348 396 [ 19553 | .79 253 | 1244
25 i oo - 10.57 o) | 1852y | S 42 | 16185 a2 2.E3 | 12933
25 12.03 LAz (1352 | 632 L4g 17430 | 219 284 | 13034
] 13,25 a23 [ 377 [ 78 4 TE | 1BE7E | 2.47 3.04 ) 14923
2 1521 665 | BRBOES{ &.00 LOF | 18520 | 27E .24 | 15b24
a4 < 16.50 T.08 | 242353 5.20 520 | 2186 | 307 344 | 16820
36 18.E8 748 | 286B2] DE3 BT | 22£i0| 339 3,53 | 1795
38 . 2063 7.8y | 2TOTR} CEA B.02 | ZEESS | TV 385 | 18310
Al 2255 531 | 28303 7182 G.34 [ e4300 [ 4.3 4.35 | 19305
42 . 24,55 ETE | 29928 | E.8R8 Gea | 21ds | 445 438 | 20JG:
4= > 25,34 B4 | 3Ese| 087 G587 | BTIE 4.82 448 | 21858
45 4 28,59 55 | 32FFA 450 T.E9 | B8535 | &A1 456 | 22BI
43 . PR e vl 1627 T.B1 pris o Ega 488 | 25BHY
a0 - 17.47 7.3 ) 31935 | E.03 508 | 24BBZ

Table 7C - Rubber Hose Pressure Deop Table
[using 200% methanol @ 20°F per 100 fi. of pipe)

FL oW 1" IPS AUBEER HOSE 1 12" IPS RUBBER HOSE | 2" IPS RUEBER HOSE]

RATE | PIx {ft] i¥e]l ft's| R=e PO ) | Wel itis Re BD ity Vel fi's| Ee
1 Qe [ 1000 0.7 0.2 587 0.7 o.1a 434
2 o.ae .82 | 2o0D Do .45 1333 .22 ag 9.7
E L& 1.25 2834 LNED 0.4 2000 0.4 228 1451
4 200 1.64 93 0,25 055 EEG .06 ~aa 12435
5 2435 z.04 | 2o 0.3 1.57 3333 0.22 243 | 28
E .04 .45 EEEE 0.a4 1.84% Agdn [NE] o.ar =a0z2
7 BN 285 212 277 1,50 456G 017 67 2386
5 871 ant | 7o 048 172 313z o.21 0.77 | 3389
3 3.25 3.56 | g¥es .20 154 a9y 026 086 | 4353
o .02 < AR 1.£5 215 EGER 032 .96 «337
B 1172 IRY | 1mer 171 238 Tage [EF 1.05 | 3320
2 1064 ER-1 I IR == 1.89 253 7955 0.3 145 | aEmd
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CLOSED LOOP INSTALLATION

Pricr to installation, locate and mark all existing uader-
gronnd utilities, piping. ete. Install loops for new
consiuetion before sidewalks, putios, diveways. and
other eonslruction hag begun, During construcion,
accurately mark all sround loop piping on the plot plan
as an aid in avoiding potential luture darmage to the
inytallalion.

Loop Piping Installation

The typical closed loop ground source systern is shown
in Figure 13, All garth loop piping materials should be
limiled 1o ouly pelvethylene fusion in inground sections
of the loop and galvanized or steel fittings should not be
used at any fime due w their iendeney o corrode by
galvunic action. All plastic-to-metal threaded firings
shonld be avaided as well, due to their potential to leak in
earth coupled applications, und a Nunged (tnng substi-
tuted. PYT plugs should be used sa that flow can be
measured using the pressure drop of the unit heat

Unit Power ; k&
Disconnect

ol el
)|
|
Thermaostat
Wiring /
F—

Concrete \
Block or e
brick 2

exchanger in Hev of other flw messunemcnl smeans.
Earth loop termperatures can range between 23-110°F and
225 1o 3 gpm of flow per ton of cooling capacity is
reconunended in any earth loop applications.

Horizontal Applicaiions

Tox ingtall Horizonlaf carth corplings. dig trenches vsing
cither a chain-ivpe trepching machine or a backhoe. Thg
trenches approxunataly 3- [} food aparl. Trenches must be
at Jegst 5 foet (rom exisdng uclity lines, foundations, and
properly lines, and ag least 10 fzet from privies and wells.
Trenches may be curved do avold obstrocions and may
be tumed around commers.

When muoltiple pipes are laid in a rench, space pipes
peoperly and backfill carefully Lo uvedd dislurbing Lhe
spacing of the pipes in the rench, Figure 14 details
corernen loop cross-sections used in horizontal loaps.

Flow
Controller
AFSCior?

Insulated
Hose Kii

AT Flugs

Air Pad or Extruded
polystyrens insulation
board

Figure 13 - Typical Closed Loop Application
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Two-Fige

Four-Piae Six-Fioc

Back-Hoe Loops

Four-Piac
Trenched Loops
Fizure 14 - Typical Horizontal Loap Coenfigurations

Tw-Fipe Extended Slinky

Vertical Applications

Torimalull Yertical sach couplings, drill horchaeles nsing
any size drilling equipment. Regelations which gevern
water well fnstallations also apply to vertical ground loop
instaltations, Vertlcal applicutions tvpically requice
multipie bareholes. Spuce boreholes a minimmm of [0
faet apart. In southern or cocling demimated climales 15
feet is required.

The mirintom Fameler for 344 inch or 1 inch T-bend
well rores i 4 inches. Larger dismeter oreholes may be
drifled iF convenient, unless local code nequites an
cxpensive method of backfilling, Assemble each L-bend
assernbly, (I with water and pressure test prior o
inserlion oo the borehole.

To add weight and prevend the pips from coréiag and
digging inw the: borehale wall durng ngertion, lape a
length of conduir, pipe, or reinfurcing bar (e the U-bend
end of the assembly. This technique is particularly useful
when mserting the assernbly into a botehole filled wiih
waler ot deilling muad solutions, sinee 4 water fitied pipe
is bucyant under these circumstances, Tape the pipes
together approximately svery 10 fzef to prevent the
assembly from separating under downward pressues and
bowing out against the borchole wall,

Carefully hack[Tll the borehales to within [0 feer of the
sinrface. Follow IGSPHA, specifications [or backilling
unless local codes mundite otherwise.

When all U-bends arc installed, dig the header trench 4
0 & feet deep and as close to the boreholes as possible.
Use a spade to break through from ground level @ the
bottem aof the trench. At Lhe top of the hole. dig a relief
1o allow the pipe 1o bend for proper access 1o the houder,
The “taydown™ header menbfomed carlicr 15 a cost
efleetive method for connecting Lhe borss, Figure 15
illustrates common vertical bore beat exchangers.
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il )

“vau Pair
Yorticat Bores
Figure 15 - Typical Vertical Loog Configuraiions

Cne Fair Sarize/Faralled Jnz Poir

Pond/T.ake Applications

Pomid loops are one of the most cost elfeelive applications
ol zeathermal systemns. Typicallv, 1 coil of 300 ft of PE
pipe per tom is sunk in 4 pond and headerad back o the
gtructure. Minimum pond sizing is 12 acre and 8 feet
deep for an average resideniial home, Actoal area can be
1A00-300H) 1t 2 per ten of cooling, In the notth, an e
cover is required daring the heating scason Lo allow the
pond ta peach an average 39°F. Winter aeration ar
excessive wave aclion can bower the pond temporulure
preventing proper aperation of the genthermal systam.
Dirzet nae of poad or lake waler is disconraged bacasse
of the potentia] problems of heat exchanger fouling and
pump suction lift eat sxchanger may ke constiucted of
cithet musltiple 300 coils of pipe or slinky styls (Figure
161, To northern applications. the slinky or matl siyle is
recommended due ta its supenor perlommanee in beating,
Bue o pipe and antifreeys buovancy, pond heat ex-
changer will sl likely need weighted down o provent
Flovting. 300} oot cofls require two 47 1 87 1 167 blocks
{19 Lbs. eacl) or §-10 bricks (4.3 [bs each) and svery 20
fi of -1/ pipe requires one three-hole brick. Ceals are
supporled off of the bottor by the conerete blocks or
bricks. The supplv/return trenching should begln at the
strogtare and work wewacd the pond. Mear the pond Lhe
trench should be balted and backfiltzd mosy of the way,
A new trench should be started from the pond back
toward the partially back[illed first trench to prevent
pand rom fleoding back to the stoscture.

17

T



18

Comcrate
Blexhis far e
weigh? F"qme'ﬁrl:la_lc
Faader
3 font
sapareicn
Heawy Dby
Plastiz Saiaby
rmatline
rilom Cakie
Ties ba Recure Nykan Siable
blocks Tims 0 EeiuE
i Metiing snd
bis
10 Bricks for
1 waigh!
4 ft betwesn o
caila AT
A0 it slinky s
o sapartod ooiporion (NSRS
i e (33 una
- LTS r
R

Traditional Coiled
Pond Loap - Sauthern
Climates

Figure 16 - Typical Pond Heat Exchanger Conoligarations
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BUILDING ENTRY

Seal and protect the entry point of all earth coupling
crilry points Lo the boilding using hydreulic cemetdt,

Slab on Grade Constraction

Mew Construclion: When possible, posidon the pips ip
the proper location prior to pousing the slab. To prevent
wdr as the pipe expands and contracts, prolect the pipe
with & layer of insulstion as shown in Figors 17, When
the slab is poured priar to tnstallation. create a chasc
thriugh the slab for the service lines with 4 inch PYC
street ellowes and sleoves.

| Insuation r
/ ‘ __ Finished Grade
L | =
4-5'
- l | .—
L A

Loop Pipe

Figurc 17 - $lab an Greade Entry Detail

Retrofit Construction

Tranch us elose s possible ta the footing. Bnng the loop
mipc up along the cutside wall of the Fooling vatil i is
higher than the slab. Enéer the building as close to the
slab ag the constroction allews, Shield and indolale the
mipe 1o protect it from damage and the elements as shown
in Figure [8.

Enter Building As
Soon As Possible

Insulation [hside

/ / Protective Shieid

. i __\]

 Finizhed Grade
1

Figure 18 - Relrofit Constraction Detail



Pier and Beam (crawl space)

Mew and Rewofit Construetion: Bury the pipe beneath the
footing and hetween picrs to the point hal it s diveet]y
below the poind of cory oto the beilding, Bring the pipe
up into the brilding. Shield and insulare piping as shown
in Figure |9 to protect it from damape.

iiﬂ'

(:

e
Insulation Inside = : 1-g'
Protective Shield

i | -——
Loop Pipe

Figure 19 - Pier and Beam Entry Detail

Below GGrade Entry

New and Berrofit Construetion: Bring the pipe throagh
the wall as shown in Fieure 200 For applicadons in which
loop lemperature may fall below freezing. ipsulare pipes
alL least 4 feet [nta the trench to prevent ice forming noar
the watl,

U pon completion of the ground loop piping, pressore test
the loop to assure a leak-free system.

Horzontal Sysiesns: Test individoal loaps as installed.
Test entire system when all loops are assembled.

Vertical TT-Bends und Pond Loop Systems: Test Yertical
Li-hends and poud leop assemblies prior to installation
with 2 tear pressure of at least [{H} psi. Rither waler ur ait
rnay be used as the testing moediem.
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Figzure 20 - Below Grade Encrey Detail
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