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FLOW CONTROLLER DESCRIPTION
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Figure 1 - Flow Caniroller Dimensions

The AFCS | and 2 are insulated Mow combrollers contain-
ing all Hush, (11, and isolation connections for a regiden-
tial and light cominercial geothennal closed loap systein
that require a flow rate of no more than 20 gpm. The
ARCS] and 2 are eqnipped with a large boee 1 144" FPT
swivel firings for both carth loop and heat punp unit
comnections. Either 1 (AFCS1) or 2 (AFCE2) Taco (M3

8.75"—

chilled water ruted cartridpe rype circnfators are included
with the flow controller. included o this kit are;

= 2 Lag bolis for mounting AFC onto stud wully

¢ 4 Self drilling sheet metal screws for mounting AFC
onto heat pump

= 21" MPT PVC plog for sealing flush ports alter
installation

FLOW CONTROLLER MOUNTING

General

The mstallation of the ClingteMaster flow Controlier
shall be mosde in accordance with alf applicable vodes.

Mounting the Flow Controller

The flow controller should be lovated a3 close to the unir
as possihlc b Timit the length of mbber hose kil and thus
its associated pressure drop, o general the flow control-
ler can be mounred it any ofentation with the exception
of when the pumnp shafis ars in a vertical posilion as
when it 15 laid flut on the floos or any similar position.
The cooteoller is typrcally mounted in cne of thres
locations. Be cerfain there is adequale avecss to gll
reguired lush ports and valves befose mounting,

Stmad Wall - Moenting on stud wall with or withoue
drywall can be 2ccomplished by using the two supplied
lag bolts through the top and bottom center holes directly
inre the studs a5 shown in Figoe 2,
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Figere 2 - Mounting Flow Contreller on Stud Wall



Side of Unit - Mounting on the side of the unit can he
gocomplished by using the four selt-drilling scraws
directly into the sheet metal access panels or cabinel as
shown in Figure 3. Be careful not to puncure any
inlernal piping or other compoments with the screws. It
should be remembered that feat prmp aceess will be
Iimited in this mouating pasition.

Salf drilline scraws inta sheet metal 4 plazes.
02 MOT FUMCTURE INTERMAL
COMPIMEMTS!

Figure 3 - Mounling Flow Controller on Side of Unit

Concrete wall - Monnting onto a conorete wall can be
accomplished by using 4 1/4" “Tapeon” screws (supplied
by others) dimect]y inlo the conerche walk,

Piping Installation

The Flow controller featrres 1 154" TPT swivel fotings
tior Flexible and easy mstallation, Table [illostrates the
connections options available for the ARCS] and 2.
Avold wsing 3/4" piping on flows greater than 6 epm.
Pressure drop in piping systems should be calculated w
insure adequare ow throngh unil All pipine should be
insulgted with closed cell insulation of 1/2" wall
thicknews. Table 2 shows the insulation requirements for
rypical piping malenials. Piping insulufion shoold be
elued and sealed to prevent condensanion wstng closed
cell insalation glue, The swivel connecters on the flow
coniroller are designed to be hand tightened oaly.

Tahble 1 - AFCSI and 2 Conncection kMaterials

To | Fittings

FvC ©1-14T MPT x 17 PVE Glue Socket
FE Fusicn 1-1/4" MPT x 1-1/4" PE Fusion
PE Bagh 1-1/44" MPT x 1-1/4" ngert barb®
Copper Sweat [-174" MPT z 1" sweat™*

Copper Thread 1-154" MFT = 1™ MPT Wipple

* Use double all-stainless hose clamps
#+ Sweal before conneeling 1o flow conlroller

Table 2 - Typical Piping Insulation Materials

Piping Material Insul Description

1" Hase Kit 123/87 1D - 1/2" wall
1" IPS PE T e ID S 12 walt
1-1/4" IPS PE 1-5/8" 1D - 1/2" wait
3" IPS FE 2.3/8" 1D - 172" wall

Loop side piping is typically polvethylene piping
dircetly inte the Dow conwraller. Conncetion w the fow
comtroller can be accomplished by a fusion to brass MPT
adapter (GFMWAGGY, In mnltipls flow controller systems
sueh as mallifamily boosing, PVC cun also be used on
the loop side, remembering however that the ransition
fram PV 10 PE should be accomplished by a flange
comncelion and PYC s approved ot use omly as an
indoor plping material in earth loops.

LInit side pipirg s typically connected asing tha
Clirnatehdasier hose kil f AHESE ) which conlaing all
fittings necessary for connection hetween the flow
controller and the unit as shown in Figure 5. In the
ABCS] eemwove eover and make conncetions uy shown in
Figure 4 ramembering alf areas of the piping shouldd be
insulated to prevent comdensation.

. | Tubing nsulaticn
braught up 1o cover
,A"f complete connection

. BEE O,

UnitSide

T 3L o X

Figore 4 - AFCS]1 Piping Deéail

Ta Heet Pumz 1"
Swivel Friting

Ta Flows Controfler 1 154"
Swivel Fitfing

All Stainless
Hase Clamp

Rubber Aose Max of
15" Each Side

Firure 5 - AHKSE Hosc Kit &ypical Detail



In multiple unit systems, PV adapler's (1 1/4" MPT x
PV socket) to the flow controller and standard PYC
piping materials can be used to te2’ more thar one unit
inio the flow controller. It is recomemended that & hose kit
ST B uged at the end of the FYC piping run to [acililaw
ease of installation and serviee of the units as shown in
Figure 6. Insulate all expozed pipinyg and plastic to metal
thrcads should not he used due ta their leakage potlential.

From Flow Conuad &
1™ RS o Gigs ncam

To mAdl Pung

” ri—

Tliktr Fosy Py

A-toar Hoga baa of
137 pach =o2 15" aazh Zde

Figurc 6 - Two Units Gtilizing One Flew Controiler
{gne side shown)

FLOW CONTROLLER ELECTRICAL WIRING

Fipure T - Power Wiring to Classic Scries

Porwer wining o the flow controller should conlorm o all Electzical Table
applicable codes. Figure 7 llnstrates the wiring required _ T
for the Classic and Figure § for the Ultra Claseic Series Model Volts Amps HP.
hear pumps. Note the flow coatroller is awailable o only FCS1 230 123 L/
in 230V single phase voltage. Purps are fused through a
pair of cirenit breakers in the unit conlrol hoxes. See Fesz 220 246 ¢ 13
clectrical tabie for flow controller charpcteristos.
Clreutl Ercakara (’_\
(SR LIRSS
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[I ,I,[I T |] N Loap Pump HWIG Fump
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= H08/230 Vait-4 Amp Max. | - i
External Laop Pumpda} i Tﬁﬁ:?' 1T OC“ PCﬁl [ DM B
208/230 volt-3 Amp Max, ' — |] DHPEMlnSm. I UHPEMIH
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Figure 8 - Power Wiring to Ultra Classic Series



FLUSHING THE EARTH LOOP

Umee piphnyg 1 compleled between the unit, flow control-
ler and he gronnd loap. fina! purging and charsing of the
laanp 15 needed.

A Nush cart (at least a 1.5 hp purap) 15 needed 0 achieve
adequate flaw velocity in the loap to porge alr and dict
particles from the loop itselt. Antifreere solution s wed
in most areas o prevenl recedng. All air and debris muose
be remnoved from the sath loop piping sysram before
operation, Flush the loop with a high volume of water al
a high velocity (2 [psin all pipiog), both directions using
a filter in the loop return line, of the flush cart o elimi-
fate debns from the loop system. The steps below must
be fullowed [or proper Mushing.
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Firure 94 - Vulve Ppsition & - Loop Fill

Fill loop with warer from a garden hose througzh flush
cart before ysing flush cart pump o ensure an even fill
angd merease Nushing spead. When water congistent]y
returns back to the Mush reservoir switch w valve
position B,
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Figure 9B - ¥alve position B - Unit F3l

This position shondd be switched whils filling to fill the
unir heat exchanger and hose kit This should be main-

tained unbl waler esmsistentby i telommed o the Tush
FESEIVoir.
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Fizure $0 - Valve Position C- Loop Flush

Switch o valve posilion C. The supply water may be
shut off and the flush cart marned on to begin flushing,
Cince the Nush rexervoar 1s full, do no allow the water
level in the FAush cart tank to drop below the pimp inlet
line or air can be pumpad back out to the earth loop. Try
by atntain @ luid level in the tank above the relom tee
50 that air can not be continuonsly mixed back into the
flnid. 50 psi surges can be uszed to help purge air pockets
by sImply shutting off the retwmn valve ening inlo the
ftush cart eeservoir. This “dead heads” the pamp to 30 pst.
Ta dead head the pump until maximum pumping pres-
sure 5 reached, open the valve hack up and a proysure
surge witl be senl theough the: loop w help poege air
pockeis from the piping system. Notice die drop in fluid
fevel in the flugh cart tank. If all air s pursed From the
system, the level will drop onty 1-2 inches in a 10"
diameter PVC flush tank (about a haif gallon) since
Tiquids are incompressikle. If the level drops more than
thig, Mushing should conlinue sinee sir is st being
campressed in the loop fluid. Do this a number of times.
When the fluid level i dropping tess than [-2" tnoa 07
digmeter wnk the flovar can he reversed.



Diead H=ad Flus Cart

Add Antilreezs
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Figure 91 - YVulve Pogition I¥ - Full Flush

Now by switching both valves to this position water will
flow both through the loop and the wnit heat exchunger.
Finally the dead head test should be checked again for an
indicatior of air in the loop. This [loid level drop is
your only indication of air in the loop. Antifreese may
be added during this part of the flushing precedure
sce antifreeze section for detadls.

Closc the Flush cart return valve and the after prossuriz-

ing close the flush cart supply valve to pressurize the
loop to a statie pressute at [east 30 psi. IF water pressurs

z

: 1

: tlase ba Isplaie
; Oead Heed Elow Contraller

Figure 9F. - Valve position E - Pressurize and Operalion

15 bow pse an air compressor o bump the prossure up
through the BT port. The loop may be isclated by
moving o valve posilion E keeping watch on the
pressure gauge of the flush cart for pressure greater than
30 psi. Loop static pressurs will fluctnate with the
seasons and pressures will be higher in the winter months
than Juring the cooling season. This Muetuaion 34 nonmal
und should be cansidered whan charging the system
initiatky. Cnhook [Tush curt From the flow controller,
Install counter sink plugs using sezlaml compatible with
Fve

ANTIFREEZE SELECTION

{(Feneral

In areas where minimum entening loop temperatares drop
below HFF ar where piping will e roaded throegh areas
subject by freexing, antifreeze is needed. Alcoboks and
glyeods are commonly used as antiiTeszas, however your
local reprasentative should be comsulted for the antifreeze
best snited to your area. Freare protection shoold he
maintained 1 15°F below the lowest expected entering
loop temperatere. For example. iF 30°F 5 the minimuam
expected entering loop tamperanure, the leaving loop
temperature would be 23-22°F and freeze protection
shoofd be at [5°F (30°F-15F=15°F), All alcohal's
shonld be premixed and pumped from a reservolr ontsids
of the building when possible ar introduced under water
evel 1o prevent [uming. Tnidally caleulare the ol
volume of flnid in the piping svstem using Table 3, Then
use the percentage by voleme shown in Table 4 For the
amount of antifreere. Angireere concentration shoukd be
checked from a well mixed sample using a hydrometer to
measure specific gravity.

Antifreeze Characteristics

selection of the antifreeze solution for ChmawMaster
closed loop earth coupled sysiems requirss the consider-
aticn of many important Factors which have long-term
Implications on the performance and lile of the cquip-
ment. Each area of concern leads to a different “best
chotce™ ol antilvecre. The facr iz that there is ro “ideai”
antifreeze and any choice will require compromizes in
ang greg o aaather, Some of the factors o consider are
salery, thermal performance, comosivensss, local codes,
stability, convenicnce, und cost. .

Metbanel - Methanol or weod alcoho! iz considered
twic in any form, good heat trapsfer, low to mid price,
flammiable in concentrations grester than 25%, noo-
corrosive, and low viscosity. Methianol has deliverad
outstanding performance in earth loops for over 100 yrars.
15" only dreswbacks are toxicity and flamorabilicy,
Although methanol enjoys widesproad conspmer use a5 a
windshield washer finid In even hicher concentrutions,



sone local codes may limitifs™ use in eath oops. To
increase satiely, a premixed lorm should be wsed on the
jobsite to Increase the safety factor. Pure methanal can be
purchased from any chemical supplier.

Ethanol - Ethanol or grain aleohol exhibils good heat
wansfar {slightly fess than methanol). higher price, and is
lammable it concentranions greater than (1%, Ethanal is
wenerally non-cormusive snd has medivm viscosily.
Lehanel in its pure form is considered nontoxic and
showey promise as 2 gaothannal heat transfer fhaid,
however e U8, Borean o Aleohol, Tobaceo, and
Firearms (ATF) limit its” distributics. All non-beverage
ethanol 15 required (o be denatured and rendered unfitta
drnk. Generally this 1% done by adding o smull pereent-
age of toxic substances such az methanol. benzens, or
gasohine as a denaturant, Many of these denafurants are
difieult W jdentily by the casual wser snd mamny dre ol
comnparible with polyethylene pipe. Only denatured
ethanal can be purchasad for commercial use. Ch does
nol recommend e wie ol cthanod beeanse of the an-
krown depatorants incloded and their possible toxicic:
and damage resulting o polyethylene piping systems.
Ethylene plyenl - Generaily non-cormosive, Saphnsive,
medinm heat transier, bowever 13 considered toxic, Its
toxicity hus prevented its widespread use tn the ground
source ndostry i spile of i widespread wse in radi-
tional watersooree heat pomp applications. CM does not
cumently recommend cthylene glyeol as a ground source
antifreeze,

Propylene glycel - Nontoxic, non-cormosive, expensive.
hard to handle when eoid, poorest heal transler, has
formed “slime-type’ coatings lnside pips. Poor heat
transier has required its remoyal o some systems,
Propytene glveol (PO7) is aceeplubls in svstemns antlicipal-
ing loops temperatirres no colder than 40°F. these
syatems typically are antifreeze becansa of ambient
conditiony (oulside plumbing or cooling Lower, ste)
When loop temperatures are below 40°F the flud
hecomes very difficuit o pump and heat transfer charac-
Leristios seller greutly. CM reeommends only Tood grade
propylene glveel be nsed to prevent the corrosion
inhibitors (often presens in other mixtures) from reacting
with loeu]l waler and ‘coming” oul of solution Lo fotm
slime {vpe coatines inside heat exchangesrs and thus
hinder haat transier,

(G54 (Polassium acelale) - Noawssice, good heal fransfer,
iigh price, non-coreosive with added inhibitors. fow
visoasity. The o its low surface tension, (54 hay heen
known 10 leak throuph mechuniesl Allings and cerlain
thread sealants. A variant of the salt family, it can be
extremely comrowive when exposed to air. OM does not
recommend the use of G54 with 113 products due o the
feaking and vltdmare corresion problems associatad with
it

Condact the ClimateManter Technica! Services Depeart-
ment {F vou foeve oy grestions af to artifreeze selection.

ANTIFREEZE CHARGING

It his highly recommendced te utiiize premixed
antifresze [haid where possible to alleviate many
installation problems and extra labor.

The fellowing procedure is based vpon pure methanol
and can be implemented during the Full Flush
procedure with three way valves in the Fignre 9D -
Valve Position D. i & premixed methanol of 15°F
freexe protecticon is used, the system can be filled and
(lushed with the premix directly to prevent handling
purc methanol doring the installation.

13 Flush loop until all air has been parged from system
and pressurtes 1o cheek Jor leeks belore adding uny
antifresze,

2y Run discharge line to a drain and hook vp antifreeze
drum 1o suction side of pump {1 not adding below
water level throogh approved container). Deain Fush
raseIvolr dJown o prmp suction inlet so reservolr can
accept he widame of antifreers to be addad.

31 Caleulate the amount ol anulrecze reguired by [irst
calenlating the toial fTuid volume of the loop from
Table 3. Then using Takle 4 for the appropriaie

fToces prodection level. Many southern spplicalions
require freeze protection becanse of exposed piping
and flow contraller ambient condifions. An exta
1FF of frecre proteclion is needed in Pararlizm
outdaar applications.

Tahle 3 - Fluid Volume of Cemmon Piping Materials

Fluid Volume {gal/ LIK' pipe)

Pipe Sizc Yelume
1" 4.1
Copper 1.25" a.4
1.5" 9.2
Eubber Hose 1" 3.8
Folvelbylenc 34" 1PS BDR11 2.8
1" P8 SDRI11 4.5
1 1/4" TIPS SDRIL 80
1 1527 iP5 S5DE1T LAY
2" [PS SDR11 158.0
I 174" IP3 SCH40 23
b 1/27 IPS SCH4DN 1.5
27 IPS SCHAOD YRS
Unit Heat Exchanger | Typical S 1Y,
Flush cart tank PO diam x 3 f HERLIAL]




Table 4 - Antilreere Percentages by Valame

Tvpe Minimum Temperature for Freeze Profection
10°F 157F 20°F 25"H

Methune 259 21% ! 16% 1%

100% USSP food grade Propylene Glycal D J8% 30 : 22% 154

41 Isolate unit and prepare to flush only throueh [oop.
start [ugh cart, and gradvally introduce the required
amonnt of ligaid 1o the (ush cart tank (always
introduce aleohels under water or use suction of
pump Lo draw in directly to prevant fuming) until
atiaining the proper anlilrecsc protection. Moting the
tise in flush reservolr level indicates amount of
untilrecre wided some carts are marked with
measarements in galions. A wn inch diameter 3 foot
eylimder holds approximately 8 gallons of fuid. IT
mort than one kmkfol is regoiced, the tank should be
drained irmrnediately by opening the waste valve of
the flush cart noting the color of the discharge Muid.
Adding [wod coloring t the anfifresze can help
indicate whare the antifreese i4in the cireuit and
prevents the dumping of anrifresze ont the waste
port. Repeat if nocessary.

5y Be caraful when handling methanol. The fumes are
flammautle, and care should be taken with adl
[armunable lgquids, such as alcohols, Open flush
valves 1o flush through both the wnii and the Toop
and flush until floid 1s homegenons and mixed. It is
recommended to run the uait in the heating and
cooling mode for 15-20 minutes each to ‘temper’
ihe Muid temperatere and preparc i for pressur-
ization. Prevoting this time to clean up can be
vseful. This procedure helps prevent the periodic
“Mal”™ leop condition,

6] Close the flush carl relumn valve, and immeediately
thereafiar, clase the flush cart supply valve, leuving a
positive pressure in he loop of approximately 30psi.
Thiz iz a good fme 10 pressure check the system as
well. Check the frasze protection of the fluid with
the proper hydrometer to ensurs that the correct
armount of anlifteeze has been added to fhe system,
The hydrometer can be dropped inlo the Heash
reservoir and the reading compared to Figare 1A for
Methanol and 1B for Propylene Giveol to Indicare
the level of freeze protection. Do nol antifreaze more
than # +3°F freeze point. Specific gravity hydrom-
clers are available from ClimateMaster. Kepeat after
recpening and flnshing for 4 minute to ensue good
second sample of fTuid. Inadequate antifreere
protection can cause nuisance freczestat lockouts
during cold weather.

Note: Alwavs dilite aleofols with weater far feart 50%
solurion) before using when possible,

Chart 1A - Methanol Specific Gravity
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71 Close the Aosh eart retum vabve; mmediately
thereafrer, close the {Tush carl supply valve, shot ofF
the flush cart leaving a positive presature in the loop
of approximately 40-30 psi for Sammer and 30-75
psi for Winler. Refer o Figure YE for more detsils,

Heat Pump Freezestat Setting

When an antifreeze 1z used dhe freezestat wires shoukd be
switched o activate the low temperatore freezestat
switch to avold nuisance Faults or lockouts, Ses the gnit
installation manwal for further derails on swiching
freemastat settings, '



Pressure/Temperatare Ports ' Tahie 5 - Classic, Ultea Classic and Paradigm Pressare Drop

The pressurcfiempersiure ports (BT parts} supplied with Pressurc Drop (psi)
the earth koop connector kit are provided as 4 means of Uit "CPM . 30°F S50°F T0°F 90°F

measuring Tlow and temperature. The walc}‘ Elevi {GFA HPA T 030 3 [ 16 13 14
throogh the unit can be checked by measuring the u 1% 26 a4 a3
incoming WaleE Pressure at the supply water =T port o 19 37 34 21
astd subtracting the leaving water PTCSSUTE il e ;emrn HPVT 036 . 6 73 53 510 10
water PIT port. Comparing the pressure differential to g 2 16 3.3 2
Lhe pressure dmpa‘f{ow Tatblv?t 3 will detenmine ic Elovws i 13 P Y 47 a4
2&2‘;’ t}'_lmugl? 1:.he ulmt. For re.:lierv.fincu, evary 1 psi a‘:qu&lf APVT 042 7 3.1 59 5 3%
231 feet ol bead of conversion is p&ecled. (_thmeMuster 0 ;53 5p 456 43
unils require 2.25-3 zpm pear nominal cmﬂmg ton when 1 14 | n 7 6.6 6.3
inaralled m l:Or!:illnv:Tju.::un+ wi.l:h an _carth loop. Note: APVT 048 T I T4 %3 13
Minimum [ow for vnits iz 2.25 gpm per ton 172 77 68 6.3 54
Example: A VP036 with a 3.8 P51 pressure drop would 16 10.4 9.7 i} %5
be equivalent fo 9 GPA on the charl. More {low will nei BEYPOGD | L0 G N ) T8
hurt the perlomnance. However, insufficient flow can 15 77 71 6.4 .2
significanty rednce capacity and possibly even cause a0 11.7 1.8 [{1F G5
darage to the haut pump in cxlremne conditons. Digial :
thermorneters and pressure ganges heeded for the BT VT 36 4 1.2 1.1 1.0 0.4
ports are available from ClimateMastar. & a1 1.0 1.5 1.7
Note: Prassurestemperature gauges shonld be prushed a 34 31 2.9 a7
pently tnte BT pores to preveat internal damage 1o tie YT M2 g i? ;2 ;; é'?
. A - 5
port | 0 | 43 | an | 37 | 35
Earth Loop Pressure viMg | 6 13 | 14 | &3 | 12
The earlh junp musl have a slight positive prassure to B 31 2.4 L7 2.3
oprrate the pumps (=3 psi), The system pressure will 10 43 40 3.7 | 33
tleap as the plastic earfh loop pipe reluxes, and will VT 06 K 2.8 2.6 ot 23
fluctiase 16 the fluid lemperatore changes. Typical eanth 10 4.3 & QT 3.3
loop pressures range from approximately |5-50 psi. At 13 | 75 |- 7% 6.3 .61
the start-up of a system, you should leave the sarth loops VT 072 K 2.8 26 1 24 | 23
with a (slatic) holding pressore of approzimazely 40-530 10 4.3 4.0 QT 3.3
psi sumuner or 30-73 psi winter, Maximum operaling 13 15 o8l 6.1
pressure should never exceed 100 psi under any ;
circumstance. It is recommended ta ron the unit in FD18 3 EAY 24 0 12 2.1
the heating and cooling mode for 15-20 minules each ' 4 &1 29 ¢ 27 2.5
to *temper” the fluid temperalure and prepare it for S 3.7 iS5 ¢ 32 3
pressorization. This procedure helps prevent the PD24 3 1.2 (2t Ll L
periodic “flat™ loop condition. 4{%5 ;E . 1; i"g’f :E
PD3 | 4 1.8 .7 : 1.5 14
6 2.4 22 20 1.9
: B 3.2 29 - 27 2.6
FD36 3 AL la I b7 E6
7 2.6 14 12 21
9 33 o - 2% 2.7
PD42 3 2. L.a 7 E.6
8 2.4 27 - 13 2.4
il 4.2 39 0 36 34
PP48 6 23 21 . 20 £
9 3.3 3 2 27
[2 4.7 4.4 4.0 3.8
PDG0 £ 115 ¢ L4 L.3 1.2
11 19 17 - Lé 1.5
14 24 1 22 2.1 1.9

e



Total Head {ft. of hd.)

10

FLOW CONTROLLER INITIAL START-UP

After pressurization. be sure ta insure the loop flow Start-Up of Flow Controller
coniroller provides adequate flow througl the undt by '
checking pressure drop across the heat exchanger and
comparnng it fo the figures shown in Table 5. Flow
controller pump performance 15 shown in Chart 2.

Chart 2 - Flow Controller Perlormance

13 Check to make sure that the Joop and vait isolation
valves are compleiely open and the flush ports ars
closed and sealed.

2] Check and record (he sarth loop pressure via the P/T
ports.  Loop Progsure = In Ot

I Check and record the flow rate,

Flow Ratg = gpm,

0 I '
B5 = AFCS2 : -
g3 “ﬁ.\a‘&r‘\\\\ . AFCS1 M 4} Check performance of unit. Befer o unit installation
55 N L | manual. Eeplace all caps to prevent pressure loss.

0 5 10 15 20 25 30 35
Flow Rate {gpm}

PUMP CARTRIDGE REPLACEMENT PROCEDURE

First isolate the pump in goeation as in Figore H) Always *  Remove two allen head mounting boits emﬁ kifk off

disable poywer to the pumps and remove pump power porg stalor housing. Lay ot rags to soak of loop
witing if needed. Close valvey us in Step [ of Figure [0, floid. _ :
L .- '
Flow e : = Remove remaining two allen head monnting boles
Courzllr 17 Ly and remove carlridse noling the larpe "o’ -ring seal,
L Laap fluid could spill from system.
Pt Yaka 1 A C . . e
7| mose o *  Replace with new cartridge insunng the ‘o’-ring is in
(—H Bartrkdge change place and install the twe allen head mountng bolts.
A 5 *  Eeinstall the stator bousing using the remaining allen
i Suppy Valeg .| et Aveah unt h':u'id 'I'.I'IU'L!TIﬁ]'I b |
- - vt gt o ng Dodts,
E and |han pmEescim

*  Place garden hose supply and retum on Aush ports as
Becket:Drain Sarden Hose Supaly @' shown in Figure 10 and open valves to flush through
the unit portion of Joop, When water flows clear,
close retem s3de w pressurize and finally close the
supply side valve, Finzally close 3-way vaives 1o
operation position Figure 9E. The loop can alsc be
reflushed using the complete procedure outlined for
installation. '

Remember This procedure will dilute the antifreeze
mixture by a Few wallons. I performed mare than
twice on any earth loop the antifreeze concentration
shouid be checked with a hydrometer and antifraeze
added 2% needed, :

Figure 10 - Cartridge Beplacement Procedore



GEOTHERMAL CLOSED LOOP DESIGN

Closed Loop Basics

Closed Loop Earth Coupled Heal Pump syslems are
commonly installed in one of thiee configurations:
harizontal, vertical and pond loop. Each configuration
provides the benetit of using the moderate lemperalienes
ol the earth as a heat source/heat sink. Piping confisuea-
tions can be either saries or paraliel.

Senes piping configurabions typically use 1-14 inch, 1-1/
2 inch or 2 inch pipe. Pacallel piping confienrcarions
rypically nse 3/4 inch or | ich pipe for Ioops and £-1/4
inch, §-172 inch or 2 inch pipe for beaders and service
hines. Parallel configorations regoice headers to be either
“zlesed-coupled” short headers or reverse retum design.

Select the installation conbigoralion which provides the
mosL cost effective method of insrallation after consider-
ing all application conskralnts.

Loop design takes into sceount iwo basic faptors. The
[l is accorately enginesrad systent to funetion properly
with [ow pumplng requirement and adequate heat tranyter
to handle the load of the structare. The second is t
desighn a loop with the lowest installed cost while still
maintaining a high level of quality. These factors have
been taken inlo accounl in alt of the loop designs
presented in this mannal,

In general termns all loop lengths have been sized by the
Climale Masler loop sizing software 5o that every Joop
has approximately the same operating costs. In other
words, at the and of the year the homecwmer would have
paid approsimalely the same amown of money [or
heating, cooling. and hot water no matter whick loop
type was installed. This leaves the installed cost of the
loop as the main factor for determining the system
pavback. Therefors this apalysis savs ‘install the mast
geomomical system possible given the installation
TEGUITCTTICRLS

Pipe Fusion Methods

Two basic types of pipe jeining methods are available for
 zarth coupled applications. Polyethylene pipe can be

- soeket fused or burl fused. In both processes the pipe is
actually melted togsther to forme a joint that is even
stronger than the ongmal pipe. Although when either
procedur: is perlommed properly the jeint will be stronger
thao the pipe wall, ClimateMaster prefers socket fusion
in tha fusion of 2" pipe or less hecavse of the following:

»  Allowushle rleranee of maling the pipe & mech
greater in socket fusion. According to general fusion
guidelines, a 3/44™ SDR11 butt fusion joint alignment.
can be off no more than T0% of the wall thickness
(001 in.). A bundredth of an inch accuracy while
fusing in a difficuit position can ba almost impos-
sible to attain im the freld.

*+  The actual sockel [usion joinl iz 3 10 4 tmes the
cross sectionad area of its butt fusion counterpart in

sizes nhder 2° and therefors tends to be mmore
forgiving of operator skill.

»  Joints are frequently required in diflicelt treneh
" econnections and the smaller secket foston lron is
morz mabile and aperators will have less of a
tendeney to cut comers during the fusion procedure
such as can happen doring the facing and alizoment
procedurs of butt fusion,

In general socket lusion loses these advantages in fusion
joints larger than 2" and of course socket fittings becoime
very expensive and time consuming in fhesa larger sizey
as well. Therofore bull fusion is general wsed in siees
larger thaa 2", In either joining method proper techaique
iz essential for long lasting joints. Adl ClimatehTaster
supplied pipe and fitlings are IGSHPA approved. All

~ Tusion joinrs should be performed by certified fusion

technicians, Table 6 illusirates the proper fusion tmes
for ClimateMaster Geothermal PE Pipe.

Table 6 - Fasion Times for ClimateMaster Polyethyl-
coc Pipe '

Pipe Stze | Socket Fosien Butt Fusion
Time {xee) Time {see} Bead (in}
A4 1S £-11 3 Lr1s
1" IFS 1014 12 1116
1T RS 12-15 : 15 1/16-1i8
B I 15-1% 15 POl LR
TS R 15 ; 178

Haolding time of 6} sce{lure tims of 20 min.
Always usc o HmingT deyics

Parallel vs Series Cmﬂ'igufatiuns '

Iniiially, loops were all designed using serics stvle [Fow
due to the lack of [nsion fittings needed in paralled
systetns. This resulted in large diameter pipe (=1 174"
being used to reduce pumping' requircments duc o the
increaged pressene doop of the pipe. Singe the fusion
firbngs have becoms available paraliel flow using (344"
PS) for [oops 2 ton and ahove has become the slandand
for & number of Teasons.

*  Cost of Pipe - the larger diameter (>} 1/4") pipe is

- . twice the cost of the smaller (3/4" IPS) pipe however
the heut transler capability doe to the reduced
surface area of the smaller pipe is only decreased by
approxirmately 10-20%. n loop designs using the

-emaller pipe the pipe length is simply fengthened o
compensate for the small heat iransfer reduction,
heweever, it still resulis in around 3% savings in
pipe coats over the Turger pipe o senes. In some
arcas 1 14" vertical bores can be more cost effac-
tive, where drilling costs are high.

+  Pumping power - parallel systems generally can
have much lower pressuee drop and thus smaller
poreps due o the muliple flow paths of smaller
pipes i parallel.

B RN



+  Imstallation ease - The ymaller pipe i cosier w
handle duriny installation than the larger diameters.
The ‘memory’ of the pipe can be aspecially cumber-
some when mstalling in cold condilions. Smaller
pipe lakes less ime o fuse and &5 easier to ot et

When Should Series Loops Be Used?

In smaller loaps of two tons or less, the reasons for
paratiel listed above may be less obvisus. In thess cases,
seriey loops can have some adeditional advantages:

+  Noheader - fittings tend to be more expenstve and
require axtra labor and skill to inswall

»  Simple design - no confusing piping arrangement
lor easier installation by less experienced mutallers
Loop Contiguration - Betermining the stvle of loop
primarily depends on lor size, and “dirt® costs. Far
inslance, horizontal 1 pipe will have significanty {(HH¥5E)
mogs tranch than a horizontal & pipe. However the 6 pipe
will have gbout 73% more feet of pipe, thersfore 1F
trenching caosts ars higher than the extra pipe cosls the 6
pipe is the best chotee. Remember that labor 15 also a
factor in loop costs, The & pipe could also be chosen
breanse a smalil 1ot as well. Generally a contraclor will
Ynow pfter a few installabions which conligoration is the
- mowl eost effective for him. Then this informarion can be
applied to later installations for 8 more overall cost
effective installabion [or his purdenlar arca, Depth of the
loap in horizontal systems penerally does not exceed 3
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Circen 5 - 3

,-"r s 1 A T T
; it 1 I P
FooE PSR o M52 T

-
H

feet hecunse ol trench safiety iasues and the sheet ameuant

ol dirt required to mave, In vertical systems coonomic

depih due o escalating drilling couts in rock can scie-

times reguire what 18 rizlerred to as a parallel-seties loop,

That is. a cirenie will loap down and np throogh two

consecutive boras fseties) to totu] the reguired clrcuit

length required.

Loop Circniiing - Loops should be designed with a

compromise between pressure Grop and good tarbulence

in the heut exchunee pipe for heat wansfer, Therefors the

following rules shonld be ohserved when designing a

faap: _

s 3 gpmper lon Row rale (2,25 2pm per ton mini-
manty, In farger systems 2.5 ta 2.7 gpm per Lon s
adequate In most cases. Orversceing e pumps to
attain exaclly 3 gprm per o is generally not cost
ellfective from an operating cost standpoint.

+ (e clrenit per nominal equipment len with 34" IPS

*and 1/2 circuit per o with 1 14" IPS pipe. This mle
can be deviated by one ¢ireuit or o for different loop
configurations. '

Hedder Desigr - Headers for parallel [oaps should be
designed with tero factors In mind. the first is pressure
drop and the second is flushabilily. The beader shown in
Figure [ 1A is a swndard header desigre through 15 tons
[or polyetryiens pipe with 27 supply @nd relurn tunouls.
The header shown in Figure 11B ix @ standard header

11" DATF
Fipa

Eia' BTy 2o
ALPZTee

P 5 307 5 3d”
1P5 TS T

Elrcull 1

Y
Cirgzil 2 Clreudt 3 CAreult
2
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I'S PF Tun

Gleculk 1

IFS °E

ClIrgult 3 Cicuit



desigm throush 5 bems For polyethyicne pipe uwsing 1-1/47
supply and relurmn runouts. Norice the reduction of pipe
fram 2" IPS sopply/retom drough clreuits 12 10 § and
then the ling is vedoced to 1 174" IPS pipe for eiteuits 7 b
4 and then Goally the header line is reduced to 354" IPS
o supply circuoits 3, 2, and |. This allows minimum
pressura drop while still matntaining 2 s velocily
throushout the beader under normal flow condicons (3
epmitan), thos the header as shown is self-flushing undar
normal fow condifiony. This lewves the cireuits them-
selwes (3447 IPS) as the only section of the loop not
attaining 2 fps flush velecley under normal flow condi-
tions (3 gpmfion & normally 3 gpmécirenit). 344" TPS
roquires 3.8 epra 1o attain 2 fps velocity therefore to
calculate flushing requirsments for any PE loop using the
headar styles shown sTmply maliply the number of

cirewdts by the Nushing flow rate of each cireeit (3.8 gpm

for 2 fps velocity}. For Instance on a & cicnir loop the
flush flow rite i 3 circoits & 3.8 gpmfeircuit = 19 gpm.
Howders thal niilize large diametey pipe feeding the last
circuits shonld not be used. In PE1 144" IPS pipe requires
8.5 gpm to anam 2 fps and since increasing the {Tow
throueh the: last cirenit sould also requoire increasing the
flow through the other clrcuits at an equal rate as well,
we can gstimate the Flash Now reguirements by muolliply-
ing Lthe number of circudcs by 9.3 epm (o 1 14" TIPS) ar
for instance a 5 clrenit loop in PE would require >
citouity x 9.9 gpmicircuils = 475 ppm o altain osh
(lerar rate. This is clearly i an impossible flow 1o achieve
with a prmp of any size,

Header Layoul - Generally beader layouls are mone cost
elfcetive with short headers, This reguires centrally
locating the beader 1o all citeuits and then bringing the

circwils to the header, One of the easiest implementations
is to angle all treoches inte a common pit similar to a
starburse. This layvoul can elilize the laydown or 'L
heuder and achiewes reverse retoen flow by simply laying
the headers down i & mitTor image and thuy no exira
piping or lubor. Figure 12 dedails 2 “laydewn header.

Ioside Piping - Polvethylene pipe provides an excellent
i leak piping matarial inside the butlding. Inside piping
fittings and elbows should be Hmiled o provenl sxoes-
sive pressure deop. Hose kirs sasnploying 1™ rubber hose
should be limited in lengih to [(-15 feat per run to
raduce pressure drop problems. In general 2 feet of head
prossure deop is allowed for all earth [aap fittings which
would include 10-12 elbows for nside piping to the flow
controller. This allows a gencrous arnount of mancuyer-
iny to the flow controller with the Inside piping. 3/8 to 1/
2" Closed cell insulation should be used on all inside
piping where loop Lemperalurcs bekow 30°F are anrici-
paled. Ail barbed connsctions should he dorble clamped.

Flow Controller Selection - The pressure drop of the
entire ground loop should be estirmated for the selaction
ol the [low controdlar, In general if basic loop design
rules ars followad units of 3 tons oF less will requite only
E circulating purnp {AFCS1). Units from 3.3 0 6 wons
will require @ two pump systam (AFCS2). As a caution.
loop prassure drop calenlabiom shoold be performed for
gocurate flow cslimalion io any gystem incloding oeit,
hose ki, inside piping. supply/retorn headers, circuit
piping, and fittings. Llse Table 7A, B and C for pressurc
drop caloulations wsing methanel and various piping
wilerials, Tables showing other antifreszas are available
from ClimateMaster Technical Support.

| o 2 foot wida trench - -

Supply Line
AL

Cireuil &

Cireult 2

Figure 12 - Typical *Laydown’ Header
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Table 7A - Polyethylene Pressure Prop Table (using 20% methanasl @ 30°F per 100 fi. .of pipe)

FLOW " _IFS S0R 11 im IFS SOR 11 1 1" 1P SCH a0 1 12" IPS SGH 40 Z" IPS BCH 40
RATE | PP () [vel sl Re |FD it [vel s Re |PD (im]vel fia] Re |PD _{R}[vel Mts| Re |PO (fo[vel fus]| Re
B 038 | 065 | 162 | @12 | 005 | 960 | Cod | Cel | 7e4 | D02 | 015 | Sel | ol | GG | ded
z 1.2 141 [23es | oez | o7 | a0 | csd | cad | M8 | oo | oo | 12e2 | paz | oo | osad
3 2,43 255 | @eE7 | 085 | 108 | 27as | cze | ced | 273 | 043 | 947 | dmen | cog4 | ocza | 1480
4 408 | 22 | 4830 | 4 141 |are | 043 | cse {zess | oz | 0Es | 2484 | Coe | ca33 | 1eEs
5 g0d4 | 275 | as12 | oo | 177 [ 4see | 06s ] 107 {oE2| 081 | 0ve | aos | cos | odd | 2
G G.an | S.42 | B9k | ZE7 | 212 | 5a7% | 0a@E | 1.9 | 447 | o042 | 045 | dv2s | o3 | 057 | eme
7 087 | zaF | 2137 | a7 | 248 | es09 ] 145 | 130 | s071 | a85 | w0 | 4347 | 047 | De7 | 9366
] 1274 | 422 |geon | a7e | 2Ex | vasa | 145 | d7e |sves | o070 | cEs | asEs | 02 | oy | dase
g 1688 | 488 |10cez| s&4 | mem | assal 473 | 1os lesen | os8s | fs2 | 6380y 036 | 086 | <sm
0 2090 | 553 |1i8es| voe | ase [oses ) 2q5 | o045 P vmas | 103 | 155 | 6eop ] 0.2 1 096 | <837
1 7395 | 605 | 12787 | B.aG | 480 | \CZo8} 254 | 236 | ree@ | 1.2z | 1.7e | 6éab | 08/ ] 105 | G20
1z 2792 | &30 |13980| 867 | 424 [1hE2f 2os | 2sn [eEes | 122 | 1B | 7451 | 043 | 105 { 5304
12 53,13 e | as0 | 2082} 340 | 27e [ ems | 153 | w245 | a7z | aa0 | 12 | seed
19 |- 1286 | 485 |13mz) zer | a1 |1o14z| 186 | 221 | sesa | os7 | 124 | ETA
15 1428 | 520 Jiaser| 4097 | der | oeev| wig | 237 | g3z | oes | 14g | 7ess
6 s BOC | 586 § GEarT| 483 | 5.435 | 11591 | 245 | E52 | DG35 | 072 | 153 [ 7750
A R 1772 | 6o {iseov| 544 | @5 [1231&| 261 | 2a8 | 10S66| 080 | 163 | 5222
& - ieee | Ba7 | 1677 &be | 48s | 12040 | 2Ee | ze4 |A1TFE o8 | o172 0 E70B
7g 161 | &7 |17es7| sm0 | 40E |1Zves| 247 | so0c (1imEsf oo7 | o1a2 | 9o
20 sase 1 707 |isser| Top | 489 |1a439| 347 | 335 | TeMpp 106 [ 181§ Qe7s
1 |- w2595 | 745 F19Ees | war | 487 | 15el4 | 375 | w1 | 194G | 15 | 801 | 1niA7
[l e 2Tes | ovre fendsa | sE3 | 4y | 15938 | 400 | 247 {13e61| 125 | 214 | 1064
23 [ feuee] 008 | B3 feizes| 223 | 494 16365 | 444 1 088 §lBAR| 135 | 220 [a1124
24 N el v st e gme | osqa | 7se7| 478 | avo Leam0d| 45 | 230 11808
25 ' ' 537 [1s11:| 538 | ao4 {imep4y BT | 239 f1doee
ZE Som | 1863C | BEC | 410 | tG145| .68 | 249 | 10576
T &A1 |ao@as| eze | 442 |ivaav| tmi | a2 | 1954n
20 g4t | a73e] vos | 473 |iesse| 315 | 287 [1esio
2= 6E7 | 22:83] 791 | .09 | i8erm| 241 | 308 | 15478
34 7an |eas3z| m7e | s586 |@inz| 288 | 235 | 16MG
38 773 |esomo] 871 | Se8 [measd| o7 | 344 | 1742
33 §6 | ovseol 1058 | 500 §2E60E| 385 | 264 | 18380
a0 B55 | oporal 1sa | 631 Jesaza| 367 | 383 | 1947
a2 BOZ | abdZ7 | 1272 | 662 | 2a0en | =68 | 402 | 20nia
a4 045 | miore| 1280 | ess [e7EeR| 421 | 4@ | mizem
a4 o83 |z3zs| 1482 | 728 | 2@ses| 445 | dap | 2ozdg
4z v owla7y teo7 | oTaT | 29B0E| 490 | 459 | 23miE
EQ S ares | oves [mar| 557 | o4vs | 2dia




Tahle 7B - Canadian Polyethylene (C3A) Pressure Drop ‘Fable (osing 20% methanol @ 30°F per 100 fi. of pipe)

ELOW 3/4" IPS GSA 160 1" IPS CSA 160 1 1:4" IFS CGA 100 | 1 12" IPS CSA 00 2" IPS CSA 100
HATE [ PD (I} Jvel I's] Re | PP it [vel fus] Re |PD [Aiivel f'a] Re |PD (n[vel fis| Re |PD [} [¥el ftis] Re
1 023 nE3 | i242 | 047 041 GoE | 0.0< o0zl | 713 | 002 | o018 | 623 | 0.1 9.0 | 258
2 1,68 123 | 2284 | 058 cA1 |19z | naz n42 | 1425 | 006 | 0@ | 1245 | o00d | 020 | oS
3 398 189 | aves | 1.8 122 | zom7 | Doz 62 | zoaE | oan | paea | dess foogs | oamn | qans
4 5.5 252 | 4988 | 1498 142 | 3983 | 040 | 283 | 2890 | 02 Ga3 ] o0 [ a7 | adr | 1em
s 846 415 | &0 | 289 zoa | 27 | a8y 104 | 3563 | 0.5 p7e | sna | oo 0.51 | 24
E 1747 T.r0 | 7452 | oo €43 | G9r5 | a.as iEh | dero | Ca4 GG | aram | 015 | 061 | 2988
7 14.83 442 | asm4 | 521 284 | 8570 | 106 td5 | 4883 | ose | 141 | 4388 | 013 | 071 f o3eEa
a 18.50 505 | sess | Bss am¢ | 7oes | 14 1.66 | 5701 | 0.7 127 | 4880 | o024 | o1 | =93
o 23.11 552 11477 200 .85 | Boe2 | sES 187 | 84124 nar | 142 fsaos | 030 | o851 | 4479
0 27.79 631 [12418] wB7E 4.08 lomse | 188 | 208 [ 726 | 104 | 159 | sees | nos 1.01 | 4978
E 353 G094 | 13861 1150 | 448 [ 10953 | =05 | 228 | 7838 | 1.29 174 | 0948 | 0.3 111 | 3ara
P2 58,23 a7 {iaoon| 1933 | 487 [1sm4a| =F2 | zae [ BsS1f 144 190 | 7am | 050 1.22 | saT2
13 4555 p20 | t6145| 1540 | 527 [12945| maa | =oee | oee [ 185 | 208 | &0%3 [ o&7 182 | &dEQ
16 [T d e e e et 1758 | 558 1394 | mee | sor | ooFe | i | 2o | s7is | oas 1.42 | 8987
15 [ L LR 1aTa | epa [ 140ma | d04 a.:g § (oges | Rz 288 | s3as | o073 1.5z | 7465
T8 [ o b e o e o] 2215 | &40 | 150az{ dsg aaz | 11401 | 238 | 2654 | 9960 | 0.8E | 1.62 | 7962
17 o wle w4 2453 | 8O0 | 18928) 503 253 12154 264 | 289 | 1053z | oot 172 | 3480
v

LK 4_«1‘:«; i"‘,““_; 2732 7an | 17a24| 555 374 | 12828 | 282 285 | 1125 | 1.1 182 | 2357
19 e’ 2T e e e w[ | 2EE2 771 | 18amc ] B2 386 [13839| 321 20 | 11828 | 1.1 192 | 24535
20 e W e 327 | B11 | 15misf B 415 | 14852 | 551 317 | 1AE0 ] 1. 245 | Besy
B : 1. | 3585 RE2 20911 | 7.E7 435 | 14984 | TEF RN R RS ERT I T
2% LA LTLT LR LY qasT Be2 {21sa7| TS 4.7 | 19877 | 445 342 | 13895 ) 1.44 223 | 10048
41.80 939 {2203 | 453 4.7 | 18300 | 449 %65 | 14318| 1.5 233 | 11448

. o 4509 975 | 2398| 919 449a8 (17102 | 484 380 {14mdn| 187 243 | 11843
L P, L e A A A 087 510 | 1714 | Bag 396 116563 f 1.78 253 | 24
BB | e o e e i 4w o w o | V06T | &an | 12827 656 412 |qs1es} 122 2E3 | 12539

28 | ol et bt LT 10e | s | 1esse| 823 | s | Raen| 23 | 2a4 (13304
an d o m e  fa s e e w | = e e W) qaps | R | Ms7| FAS5 § 475 p18svs| m2ar | S0a | 1epmn
22 P s e m[=Tw ffwow W] e e a]w wow e 7 o[ 1530 | E5E | 22S0Ff 500 [ S0F [199A0[ 276 | S+ |15e2s
2 L e b e T e T T 27T qean | ros | zesse| sg0 | 5as | 2fes| ao7 | sas |igsz
3 L el T e e T e e 1858 | vaw {25e53| 983 | 57 20| =330 | 365 (170G
i e L L LT 2ose | Tan | evoTa | toat | anR | 23655 | 373 335 | 1891
an e ke e o w | o w|wow o w| ange | oasl {oes0a| 1182 | 534 | =doo0| 4093 | 405 | 19008
=] v n s w w [e w alw L 7w w e - | 2446 | Gr2 | 23d28 | 1288 | 6.68 | 26146 445 | .25 | 20801
44 ot T e e T A e T pess | po14 | 3v3s¢| 1397 | sa7 | Erami | 482 | 445 | 2ipos
48 LT e e e T W TN 280 | BsE | 32FPE| 1510 | TER | 2896 | 5.2 asgs | 228w

+ - - H TR | - - - T - -~ -
43 LV SRV AL o R L A e w L B [ X kil 23521 SEE .55 | 238E7

L I T

sp [T T e e T T T e e e T e T T 4747 | 7aa [ 9i39s] B3 | sos | sdses

Table 7C - Rubber Hoese Pressure Drop Table
{using 20% methanol @ 30°F per 1Mk Bt of pipe)}

FLOW |t WS RUDDER HOSE T 1/ IPS DUHBEH HNOSE | 2 IPS AUBEER HOSE
RATE § PD (It [¥el 1] RAe ] PO (It | Vel fis fte_ |FD (f1)|¥ai_fve] Re

1 RT3 RN 0.03 0.2 [H 0.0 .10 454
2 053 nEs | 2000 0.09 2,23 1328 noz [ gia a7
a 122 b N 026 0.6 2000 poa | ces | 1851
a 2.00 +64 [ 39 029 oHE PESS .06 cse | 1936
3 8 E, 205 | 4m00 043 1.07 333 2.09 0.4g | 3:1g
[ L0 Fa5 | 5599 (=] 1.20 ) FEE 057 | =902
7 5.1 A6 | 699B 077 1.50 A3 217 067 | asee
g 671 a2y | roog 0.8 |72 el .21 077 | aesg
g 8.25 268 | 9998 122 1.93 S20S .25 O.GE | £35E
10 0.9z 409 | 990§ 1.45 215 B33 032 096 | sBsT
1 1172 450 | 10897 | .71 256 THE [T 1.0 | Gazo
12 1364 201 | 11947 ] o5& 754 043 1.5 | G604
13 $R.70 531 [1pooy|  mas a7o EEES 0.50 124 | B2am
1 <787 572 [1so07 | mEC 3. w1 057 1.3 | 57N :
15 £0.16 .05 [1ems | gog 8.22 2003 134 144 | 7368 T
15 ZEET G54 | 16806 | 2.29 3.4% TOAGE 072 TH | e :
17 .66 A.E5 1133 080 183 | Beem
5 4.04 288 11997 0.85 172 | eres
] 445 4.08 12684 057 8% {918
20 4.85 438 13330 1.05 51 | oE7a
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CLOSED LOOP INSTALLATION

Frior to installation, locate und mark all existing under-
arpund olilities, piping, ete. lostall loops for new
constroction before sidewalks, patios. doiveways und
piher construction has begun. During construetion,
aocurately mark atf grouod leop piping on the plat plan
ws an aid in avelding potential future damage to the
installation,

Loop Piping Installation

The typicel elosed loop ground source systern is shown
in Figurel3, All earth loop piping materials should be
limited to only potyethylene fusion in inground sectioos
of the loop and galvapized or steel fittings should net be
wsed ar any time doe to thelr tendency to corrode by
galvanic actiom. Al plastie’ o metal threaded fittings
shondd be aveided as well due to their potendal to leak m
carth coupled applications and a flanged fitting subsli-
wted, BT plugs should be nsed so that ow can be
measured wilag the pressure deop of the unit heat

cxchaneer in lieu of other flow measurement means.
Eaith loop temperatures can tangy: between 25-110°F and
2,25 t0 3 gpm of flow per ton of cooling capacity 13
recommended in any earth loop applications.

Horizontal Applications

To instalf Hogtzontal earth couplings, diz trenches nsing
either a chain-type wenching machine or a backhoe. Dig
trenches approximaraly 8-10 feet apart. Trenches must be
at least 5 Teet from existing utility lines, foundations and
property lincy und al least 10 feet from peivies and wells,
Trenches may be corved to aveld obstructions and muy
be turned arcund comers.
When multiple pipes are laid in a teench, space pipss
properly and backfill carefully to avaid disturbang the
spacing of the pipes in the reneh. Figore 14 details

. gommon loop cross-seclions esed in horkzontal loops.

Mate: A minimurn of 8" of
clearanoe must be prosvidad
betwesn unit and remetg
filterfgrilta whan no refrn air

)
i ]
' ! duct is used.
LI | !
X - i
- _ L | e
fon :r Vs _
e Jr- s  PE pipe
: l“—»r-‘ Back-up with Insulgtion
Resistanoe
= E L Heat
[ wzad)
: 2 d
//‘ i Flexinle 11
- Duct < & —
& - Collgr -l
Disconnents
[IF uged)
: Fiow
\ i Controller
| I
= o = i'_______ -
—_— « i x: ! o
Mote: Adequate clearance ’ s = S -
must be provided on atl i j
sidas of unit whan remetes :
filtar / grite not used. Low ~ f_, y
Voltage \ et
Line L
Voltage Pate's Hose Kit
ibration Flugs with Insulation
absorbing mesh
or Air pad

Figure 13 - Typical Closed Loop Application
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Figure 14 - 'Fypical Horizontal Loop Configurations

Tweo-Pipe

Vertical Applications

Tor il Vertical carth couplings, drill hareholes vsing
any size diilling equipment. Regulations which govem
water well installations also apply to vertical ground loop
imstallalions. Verbieal applicanons typically raquire
muktiple borsholes, Space boreholes a emtotmum of 103
feet apart, In sonthem or cooling doménated climates 13
feel 1% Tequited.

The minimum diameter for 3/4 inch or 1 inch U-bend
well bores 1= 4 inches. Larger diameter boreholes may be
drifled if convenient, unless Tocal code requires an
expensive method of bacldilling, Assembie cach U-bend
assembly. fill with water and pressure test prior to
ingertion inlo the borchalc.

To add weight and prevvent the pipe from cerving and
digging into the borehole wall during insertion, {ape a
length ol conduil, pipe or reinforcing bar 1o the U-bend
end of the assembly. This technique 1 particularly wselol
when inserting the assambly into a borehole filled with
waler or doiling mod solutions, since a water filled pipe
is bucyant under these circemstances. Tape the pipes
together approximately every 10 feat to prevent the
agsembly from separating under downward prassure and
bowing out against the horebole wall.

Carefully baclkfill the borsholes o within 10 feet of the
surface. Follow TGSPHA specifications for backdilling
untess local codes mandate otherwise.

When all U-bends ars installed, dig the header rench 4
ta B feet deep and a= close to the boreholes as possible.
Lise a spade to broek through tfrom groand level $o the
bottoun of the trench. At the top of the hole, dig a relicl
to allow the pipe ta band for proper aceess ta the header.
The “laylown™ header mentioned earlier is a cost
elfcetve method for connecting the bores. Figure 15
illustrates comumon vertical bore heat exchangers.

./Aﬁ%’j !

I—Avy Depm—l

wWhen Laops g
Avalzmarthpa
one on Eer kop

SeriesParalel Cae Pair

T Pair

Vertical Boros

e Pair

Figure 15 - 'Fypical Vertical Loop Configurations

Pond/L.ake Applications

Pond loops are one of the most cost effective applications
of geathermal syilems. Typieally 1 coil of 300 £t of FE
pipe per ton is sunk i a pond and headered back to the
structurs. Minimum pond sizing is [/2 acre and 8 feet
deep For an average residential home. Actual arca can he
1300-3000 £t 2 per ton of cooling, In the north, an ice
cover 1s required during the heating season to allow the
pond Lo reach an average 39°F. Winler seration or
excessive wave action can lower the pond remperamire
preventing proper operation of the geothermal system.,
Drireel use of pond or lake water 15 discooraged beeuuse
of the potential problems of heat exchanger fouling and
pump suction it Heat exchanger may be constnacted of
either raultiple 300 coils of pipe or slinky style Figure
16. In northern applications the sfinky or mati style i3
recommmended due to its sopenior performance in heating,
Due 1o pipe and antifrecre buovancy pond heat ex-
changer will mast likely need weighted down to prevent
floaiing. 300 foot coils require bwo 47 x 87 x 167 blocks
{19 [bs. cach) or 8-10 bricks (4.5 1bs cach) and every 200
ft of 1-1/4* pipe requires 1 thres hole brick. Coils are
supporied off of the bottomn by the coneretz blocks ar
bricks. The supplvireturn trenching should begin al the
struemues and wark toward the pond. Near the pond the
trench should be halted and back filled most of the way.
A new rench should be started from the pond back
toward the parttally bacldilled first rench to prevent
pond from flooding back o the stucmire,
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BUILDING ENTRY

Seat and protect the entry point of all carth coupling
enlry pedats into the boilding using hydranlic cerent,

Slab on Grade Construction

New Constrection; When possible, position the pipe in
the proper kkation prior to powing the slab, To prevent
wear a5 the pipe expands and contracts, protect the pipa
with a layer of imsnlation ag shown In Figure 17, When
the slab is poercd prior to installadon, ceeate a chase
through the slab for the sarvics lines with 4 inch PVC
street albows and sleeves.

Insubation

Finished Grade

Loop Pips

Figure i7 - S8lah on Grade Entry Detail

Retrofit Constraction

Trench ax close as possible to the footing. Bring the loop
pipe up along the cuiside wall of tha footing until it 1s
Righer than the slab. Enter the building as close to te
wlah ux the construcnion allews, Shield and insolate the
plipe to protect Ik from damage and the elements as shown
in Figore B3

i Enter Building As
So0on As Possible

Insulation Inside
/ Protective Shield
[

r—

Finished Grade

4-6'

| S

'_ll—.l-

Locp Pipe

Figore 18 - Retrofit Construction Petail



Pier and Beam (crawl space)

Mew and Retrofit Construction: Bury the pipe beaeath the
looiing and between piars 1o the point that It is directly
belew the point of catry iow the building. Bring the pipe
up inio the building. Shield and inanlate piping as shown
tn Figure 19 to protect it from damage, :

IT
(i | ' Finished Grade
| . S R

l’l'ﬂ, .
Insulation Inside 1 4-8'
Frotective Shield .HW J ¢

- | -

Laop Pipe '

Fizure 1% - Pier and Beam Entry Deiail

Below Grade Entry

MNew and Retrofit Canstruction: Bring the pipe throogh
the: wall as shown in Figure 20, For applications in which
loop temperamre mnay fall below frecring, insutawe pipes
uf least 4 feet Into the trench to prevent ice forming near
the wall.

Upon completian of the gronnd loop piping, prossure dest
the loop o assure a leak free systemn.

Hertramlat Syslemns: Test individual loops as instulled.
Test entire system when all loops are assemdbled.

Vertical U-Bends and Pool Loop Systems: Test Vertical
L-hends and pond loop ussemblics prior 1o tostallation
with a test pressure of ar least 100 psi. Either water or air
may he used as the testing mediom.
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Figure 24 - Below Grade Eniry Detail
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