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IMPORTANT

The following Bard Water Source Heat Pumps will not
work on earth loop systems.

WPV 30 or WPVD30
WPV 36 or WPVD36
WPV 53 or WPVD53
WPVE2 or WPVDE62
WQS 30 or WQSD30
WQS36 or WQSD 36
WQS50 or WQSDS50

For EARTH LOOP SYSTEMS use one of the following:

WPV 30A or WPVD30A
WPV 36A or WPVD36A
WPV 53A or WPVDBSIA
WPV E2A or WPVDE2A
HWP30 or HWPD 30
HWP 36 or HWPD 36




The design of an sarth coupled system is dlvided up into the
following staps.

i. Datermine tha structure design heating load in Btuh loss
and design cooling load in Biuh galn. It is very important

that an accurate load cuaicufation of the structure be
dona, tharefors, It is recommended thst "Manual J" from
ACCA or other netional accepted methods be used,

1. Select a water source hest pump. When salecting a water
source hest pump for use on an earth coupled system, it
may have to operate at entering water temperatures
batwaen 30°F w 100°F, therefore it is very Important that
the minimum and maximum entering water temperatures of
the selected water source be within that range. Several
mockis on the market todsy have a much smaller oparating
range such as 45° w 85° or &0° o §5° entering water
tenperatury. Same of those will not provide satisfaclory
oparation on an ssrith coupled installation.

Tha hesting or cooling capacity of the water sourca heat
pump should ba datermined from the menufsctursr's
spacifications for tha local ground water temparaturss.
The water source hest pump should ba sized as follows:

Heat Pumps Sized For Cooling. Thae sensible output
capacity of cooling equipment, should not be less than
calcuintad total sensible load nor should It excesd the
calculated sensiblg load by more than 25 parcent, The
corresponding latent capaclty should not be less than the
calcuiated total Istent load., The squipment sansible and
latent  capacities should be determined from the
manufacturers catsloged performonce data. Catalog
pearformance shouid be verifiad at the local ground water
temparature and Indoor design condltions expscted on a
design day. !

Heat pumps which are sized for haating only should not
be iess than 75 parcent nor mora than 115 percent of tha
caiculated totsl heating losad, (Auxiliary heat should be
sited to make up for any deficleicy in output when the
heat pump unit is undersized.) Emargency haat may be
reguired In some locations.

Heat pumps which provide heating and cooling shall be
sized to the cooling requiremenis specifled above. In this
case tha thermal balance point will be limited by the
dasign cooling reguirement but, if a lowar tharmal balance
point is desired, heat pumps may be oversized for
sansible cooling by up to 25 percent. Awuxiliary haat
should be sized to make up for the difference betwsen the
dusign hssting load and the heat pump output on a design
day. Emargency heat may also bs required in some
locations, 3

11, Selection of typa sarth coil and materals o bs used,

EAATH COUPLED SYSTEMS--Earth coupling is a mathod
by which watar used by the heat pump is circulated
thraugh pipes buriad in the ground. Heat Is trensferred
to and from tha soll through the walls of the pipe. Earth
coupled systems are used in arsas whars insufficiant
ground watar is svailsble, or where it is impractical to
drill a wall. Tha piping may be buried in sither a vartical
or a horizontal configuration,

Whean designing sn esrth coupled system, particular
attention must ba paid to balancing the sysiem batwesn
the heat pump unit and the wsarth coupied loop. In a
balanced system, the wsrth coupled loop will remove all of
the heat energy trensferred io the water by the hmat
pump {coollng cycle), and will provide all of tha heat
amargy to the water that the heat pump unit is capeble of
absorbing {haating cycle). The net result of a pearfactly
balanced system is that the change in water temperature
through the hest pump is offsat by an equal and opposite
change in temparature through the earth coupled loop.
For instanca, if the heat pump unit in the cooling cycle
causas the water (emperature to rise 15°F, then the loop
mu3t causs & corresponding drop of 15°F.

1.2,3 "Marual J by Alr Conditioning Contractors of America,
1M1 Edltion, p. 4. .

A word of caution is required hare. Ailthasgh thsa wsarth
couplad loop is designed for a balanced rise and fall in water
temperaturs, suggesting that tha net average loop water
temperature remains constant, becauss the ground temperature
may vary =:I15°F fram saason 1o season, the Joop water
temparature may vary *20°F from the balance point
temperature. This |s bacausa the ground is able to overcool
the foop water in winter, and may undercool in summar.
Becausa of this, the temperature of the water sntering the
water source hedt pump unit may drop below 30°F in wintar or
rise above 100°F in summer. This rangs in entering water
temperature iz extremely impartant because water source heat
pumps ara dasigned to operste within speciflic operating
temparature ranges [(sae manufacturer's specifications for water
source hsat pump opersting ranpes). The temparaturs ranges
are astablishad to protsct both the haat pump unit and the
water loop piping. Furthermors, thase tampersturs ranges are
besed on water only passing through ths system. The low
temparsture limit of M°F jn a2 watar source heat pump unit is
astablished to protect the loop water from fresmzing. Agsin,
this low limit presumes that water only flows through the
system. |f, howaver, water is mixed with a non-toxic
antifresze solution, tha entsring watar tempsramure can be
allowad to fall to 30°F.

HEAT PUMP:

Usa only a water source heat pump that can be oparsted on
loop temparatures well below Y0°F down to 25°F. Informatlon on
when W use an antifresze solutlon in a ground coupled water
source hest pump system is contsined in the following
discussions on vartlcal and horizontal configurations.

PIFE:

Use polybutylene (PB) or polyethylene (PE) pipe for horizontal
coils, wvartical U-band wells and for searvica lines to the welis
and lake axchangers. IP5 PB pipe is used with Insart fittings
and clamps. CTS PB pips is fused togather with approprists
flttings using a fusion tool. PE pipe is heat butt fused whh
appropriata fittings using a fuslon tool.

CLEANLINESS:

During instalistion kesp tresh, soil and esmall animms out of
the pipa, Leava the ends of tha earth loop pipe taped until
the pips is ready to be connacted to the service linas or the
wquipmant room piping.

PRESSURE TESTING:

Plaatlc pipe assembiles should be pressure tesied at twice Lthe
anticlpeted system opareting pressurs prior w backfliling.
Normal static equipment room pressure is 50 psig.

BACKFILL:

Marrow tranches mede with a chain trencher can be backfliled
with tha tallings provided mo sharp rocks sra present.

Wider backhoed trenches can be backfilled with tha sxcavated
materisl provided It i3 in loose granuiar form, If the material
contsins clumps of ciey or rocks, tha plastic plpe must be
covared first with ssnd before fllling in with clumps and
rocks.

Drilled boreholen of &6 Inches In diamater ars common for
vertlcal geothermal wells. Backfill may be any granulsr material
mot containing sharp rocks. This includes the drilling tilings,
mand, pss gravel or bentonits mud,

LOCATION MARKERS:

it ia desirable that tha locations of lhportant points such as
well heads be marked for subssquant recovery. The placement
of a steel rod just below the surface can identify these
features or mark the outline of an sntire serpentine ssrth coil.



AS-BUILT PLANS:

Earth coupling festures should be drawn on a site plan as
Instedled If possibie, to aid in the locatlkon of key componants.
A simpla way to locate key features is o make ! measursments
(sicms of a trianglal from 2 corners of & bullding to the
festurs. Record theses messuremsnts in 8 tabie on the plans.

Reasons for using an sarth coupled systam.

1. Unllke s stancard sciar system the loop cparates day or
night, rain aor shine ai! year, dallivering heat to and from
the heat pump.

2, It is cost affective in northern or southarn climates.,

3. Bacsuss the water circulatas through a sasled dosed-loop
of high strength pilsstic pipa. it sliminatas 3scaling,
corrasion, water shortege, pollution, waste and disposal
problams possible in some opan well watar systems.

VERTICAL. A wvertical asrth coupled systam consists af ona ar
wmore vertical boreholes through which watar flows in plastic
pips. A distinct advantage of a3 vartical system over a
horizontal system is that the vertical systen requires less
surfaca aren  (acresge}., In  aress wheare ths ambient
groundwater (svaraga well water) temperaturs s less then
&0*F, the usa of an antifresis solutlon, such as propylanae
giycol, to avold freezing ths loop is recommended. (Figures 1,
2and 3} .

Barsholes are drilled 5" to 6 In dismatar far 1-1/1* dismater
pipe. For 3/3" diameter pipe loop systems, tha vertical joops
are connected in parsilal to a 1-1/2" diameter pips header. A
borehole of 3* o ¥ in dismater i3 used for 3/8* dlamater
loops, this lowers drilling cost. The 3/8" diamatar pipa also
costs less per ton of heat pump capacity. Tha smaller plpe is
sagier to heandie, yet there is no sacrifica ln pressure rating.
Also two loops in ona hola reduces borshole length. Dapth for
thase systams i3 ususliy betwesn 30 and 130 faat,

The basic componanis of a vertical sarth coupled system are
deteiled in Figurs 1. Each borehole contains a double langth of
pipe with a U-band fitting at the bottom. Multipla borsholes
may ba jalned in serias or in paralisel. Sand or gravel packing
is required around tha piping to sssursa heat transfar. In
sddition, the bore around ths pipes and immadiataly balow the
sarvice {conmecting) tines must ba camentad ciosed to prevent
surface water contamination of an scquifsr in accordance with
focal haalth departmant reguiations.

SERIES U-BEND

A series U-bend well sarth coupling is ona in which all the
water flows tlhrough all of the pipe, progressively traveling
down and-then up each well bore. Series wells nesd not be of
squal length.

PIPE:

t-1/2* CTS or |PS polybutylens or polysthylena pipa Is
commonly used Jn 5 to & Inch bore holes. IPS P8 pipe is used
with insart Httings and clamps. Turn the clsmps o that thay
faca lnward and wilt not ba chaffed by the wall bore. Tepe the
clamped saction of the U-band with duct tapa to provide sdded
protaction to tha ciamps while the pips Is being insuailed into
tha wall.

CT9 PB pips is heat fused together with fAttings. PE pipe is
heat fused topether with butt joints.

STIFFENER:

Tape tha lasi 10 to 15 fest of pipe above the U-bend togather
to & rigld pisca of pips or condult. This will make Insialling
the pipa intc the wall sasier.

FILL AND PRESSURE TEST:

Fill with water and prassure test before lowaring the U-bend
into a well bora. When drilling with air, » bore can be
completed that contains no water. If unflilad plastic pips Is
{owersd into the bore, it wil be crushed as tha hols slowly
fikls.

MULTIPLE WELLS:

Multipla 100" waells connected In sarias are the easlest to drill
ind install In most srmas. It will be difficult to sink water
filled plastic U-bands Into mud fllied holes over 150° deep
without weights. Walls are genersily spaced 10 feat apart in
residantisl systems.

SERVICE LINES:

Follow the guidelings for ths horizontal earth coil whan
instelling the service fines o and from the U-bend wadl.

PARALLEL U-BEND

A parailel U-bend well marth coupilng is one in which the
water flows out through one headar, I divided squally, and
flows simultansously down two or more U-bends. It than
reiurns to ths othar hesder. Hesdars are ravarss raturn
plumbed o that squst jength U-bands have squal flow rates.
Langths of individus! parsilel U-bends must be within 104 of
asch other to insura squal flow in aach wall,

PIPE:

1-1/2% CTS polybutylers or polyethylena plpe is used for the
headers with 1" or 1/8" pipe used for the U-bends. %" bore
holas are sufficisnt for placament of 1* U-bends.

Eollow “Sariss U-bend Wall* Instructions on:

STIFFENER

FILL &6 PRESSURE TEST
MULTIPLE WELLS
SERVICE LINES
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FICURE 3. Vartical Earth Coupled Borshole ¢ Piping

HORIZONTAL. A horizontal sarth couplad systam is similar o0 a
vartical sytitam in that waler circuiatas through underground
piping. However, tha piping in this systam is buried in a
trench. (Figures 7, 1 and 9).

Pipa depths in tha Nartharn Zane shauid be 3 to 5 feet.
Excessive depth will reduca tha abillty of the sun to recharge
tha haat used in winter.

Fipa depths in the Southarn lone shoauld be % to § feat, 50
that tha high tempersture of the soil in late summer tima wiil
ot sericusly affact sy stem performanca.

Antifresze will be recassery In the Northarn Zone to prevent
freszing of tha circulated water and to 3ilow the system ta
gein capacity and efficlancy, by using the larga amaunt of
heat relessed when the water contained in the soil is frozen.
Antifresze solutions used i3 a non-toxic Progylene Giyeol
or Calcium Chiorics.

The usa of multipie plpes in a trench reduces iotel trench
langth substantislly. If a doubls layer of pipa is laid in tha
tranch (Figure 4), then tha two layesrs should be sat two fest
apart to minimize tharmsl interference. Example: A 1-1/2
wrias horizontl systen with pipes at 5 feat and 3 feat. After
insiling first pipe at 5 feat depth, partaslly backfill to 3 fest
depth using a depth gaugs stick beforw inswalling second pipe.
With the return lina running closast to the surfaca and tha
supply lina running below it, This arrangement will maximize
tha ovarsil system efficisncy by providing warmer water in
heating mode and colder water for cooling made, Connect pips
ends to heat pump after the pipe tempariture has stabilized,
50 that shrinkage will nat pull pipe loows.

Two pipas in the same irench, one above tha othar, ssparated
by two fest of sarth reguire a trench 60 percent as long as a
singie pipa. The to@l length of pipe would be 110 percant as
long a3 a single pipe dus to the hest transfer sffact Detwesn
tha pipas.

In addition, when laying a doubie laysr of pipe, be careful to
avoid kinks when making the return bend (sea Figure 5).
Backfl)l the trench by hand whan changing diraction. If it is
NeCESMry 1o join two pipes together in the trench, usa the
fusion technique or IPS3I0M stainiass steel or brass fittings for
greater strength and durability, then mark fitting locatlons for
futurs referance by inserting a stesl rod just below grade (see
Figure &). The stesl rod enables the uss of 3 metal datector to

find jaints in pipa. ,
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FIGURE a
Harizontal Earth Coupled
Pipa Separytion in the Tranch

Minimum

» Earth Coll Line

Trenchas can be located closar togethar if pipe in the pravious
tranch can ba tested and coversd bafore the naxt trench is
suarted. This also makes backfilling masiar. Four to five feat

spacing is gaod.

In thosa areas with dry climetes and heavy clay soil, heat
dissipated inta the soil may reduycs tha thermal conductivity of
tha soil significantly, [n such casas, iNs designer may spucify
additional feat of pips per ton of capacity. A faw inches af
und may ais0 be putl in with the pipe, or a drip icrigation
prl_p. buried with the Wp pips to add occasional small smounts
of watar.

FIGURE 4.

SECTION vikw

Band pips o position
shown using extrame
care to avaoid kinking

MARAOW TRENCH RETURN BENOC DETAL
COUBLE LATREA HOMIDNTAL EANTH CON

When making the return bend ba caraful not 1o kink the pipa.
2" pipa requires a ¥ diamstar bend.
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Series horizonwal sarth couplings are ones in which ail the
water flows through all of the pipa. Thesa may ba mads of 1",
14" and I* pipe sither insart coupiled or fused.

NARROW TRENCHES:

Narrow trsnches are instalied by trenching machinas. Tha
trenches ars ususlly & wide. Genersily speaking, tha tranchar

require sbout % betwess trenchas. This is sufficient

spacing for horizontal sarth ils.

Tha

pipa can bw cpiled into an adigining trench. Since tha

trenchar spacas the trenches about ¥ apart, looping the il

from

return,

orme trench to another will give a large enough dismeter
The snd trench should bs bachhoed 0 glve snough
for the lsrgs dismeter bend.

If tha pipa is brought back In the sama trench, band tha pipe

ovar

carefully to aveld kinking the pips and hand backflil the

arsa around tha raturn band (Figurs $).

To reduce tha bend redius,

edbaows aay be used. Howevaer,

keaping tha number of flitings undsrground 0 3 minimum may
ba preferabia since tha potentisi for leaks is reducsd.

If a
heat
haat

double Miyer of pipe is usad, the incoming watar to the
pump shouid be from tha despast pipa. This provides the
pump with the coolest water in summar and tha warmaest

in winter.

WATER FLOWCONNECTION SCHEMATIC
DOUSLE LAYER NORIORTAL LARTH CON

BACKHOE TREMCHES:

If & backhoe is used, the trench will probably ba asbout »
wide. In a wide backhowd trench, two pipes may be placed
side by side, ona on each side of the trench. Tha pipes in the
trench must be st least 2' apart.

Backfill carsfully around the pipe with fine soif or sand. Do
not drop clumps of clay ar rock onto tha pipe.

1 FERT
WINIU

LARTH BACKFRL
3
[
-
HE
- -
= o BAND ML
2 -
"
LANTH COIL LS

A pit may be excavated at the end of tha trench to
accommocsts 3 ¥ dizmeter return bend.

AECHMTNS ™T 4T LRAST
4 $rit ORP NG | ARG
Amouds 0 BCCE¥T & MY
CIAMATEN LOOP OFf ML

OvERNEAD
viEw

Timm Fug W OPOETION
hepws vl difwy
Cang 7O SO0 Mamkaed

o -

WHDE TREMCH RETURN B8ND OETAR
HMOLE OR DOUSLE LAYER
HOMIIONTAL CARTH COW

SERVICE LINES:

The recommandstions for the horizontal earth codls aiso apply
for the installation of the sarvice !'nas w and from tha U-bend
walis end pond or leke sachanger.

Bury tha sarvice lines a minimum of ¥ for singla layer pipa, ¥
and ¥ deep for double layer pipas.

If two pipea ars buried in the., seme trench,
apart.

ueep thsm T

A paraile! horizontal earth coupling is anw in which the water
flows out through s supply header, is aqivided equatly, and
flows simultsneously into two or more sarth coils. It then
returns to the other hssdar. Headers ars reverie return
plumbed 3o that sgqual length sarth coils have squal flow rates.
Langths of individua! parsilel sarth coils must be within 10% of
each gther 0 insure squal flow in sach coil.
Follow ‘“"Series Horizontal Earth Coupling® instructions on
NARROW TRENCHES and BACKHOE TRENCHKES.
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TABLE 1. EARTH COUPLING CONSIDERATIONS

AREA OF CONCERN VERTICAL SYSTEM HORIZONTAL SYSTEM

1. LIMITATIONS Boreholes should not exceed Single earth coil should not
300 feet depth exceed 2000 feet length

2. PIPING MATERIAL P?I)Irbutylene or polyethylene Polybutylene or polyethylene

3. PIPE LENGTH As required to fill and connect| Sized for each application
boreholes with total linear in linear feet per heat pump

borehole depth as determined | unit capacity—contact Bard
in earth coil design section of Manufacturing for

this manual additional information

4. PtPING CONNECTIONS | If system requires more than | If system requires more
one borehole, then connection | than 2000 feet of coil,
can be either series or parai- | divide into equal lengths
lel~If parallel, all boreholes | and connect in paraliel
must be equal depth

5. SERVICE LINES Service lines between bore- If earth coil line(s) cannot
holes and from house to field | connect directly to heat
should be polybutylene or pump, use polybutylene
polyethylene buried below the| ©F Polyethylene service
frost line or to minimum 4 pipe buried below the
feet deep frost “nﬁ ar to miniﬂlum

4 feet deep

6. PIPE FITTINGS IPS 304 stainless steel, brass | Same as vertical
or bronze

7. PIPE FITTING Use vegetable base lubricant Same as vertical

LUBRICANT only— petroleum base lubri-

cant will damage piping

300 series stainless steel worm
8. CLAMPS ?ear clamps only -check care-
ully: some "“all-stainless"
clamps contain 400 series
screws which corrode whe
axh:osed to some acids in the

Same as vertical

3. CLOGGING When installing, keep soil, Same as vertical
sand, trash, etc. out of
pipes until connection is

made
10. FLUSHING THE Before connecting to heat Same as vertical
SYSTEM pump, flush piping with

high capacity water pump
to remove debris

11. SYSTEM TESTING Before connecting to heat Same as vertical
pump, pipe system should
be tested under 50 PSI
water pressure

1



iv.

Design of Earth Coil

Tha eaarth coll must be designed to provide a balance
betwesn unit capacity, soil resistanca and pips resistenca.
Table 2 shows typlkeal trench, {(pips langths) and hols
depths par ton of wunit capacity at local wearth
tamparsture. a

Notica as the numbar of plpas in the tranch or borahole
incrassas the towl length of the pips increasss by 20
percent for msch time an acditional pipe is added.
Example: 200 ft, of pipe in a3 horizontal system will
requira 480 Tt. of pipe in & horlzontel system will require

430 ft. of pipe when Installed in two layers In same
tranch,
The wvaluss in the labie are given for two sizes of

palysthylena pips, thars will bs a small differenca in

langths if polybuthiena pipe is used (add 5§).

To usa the tabls for an spproximets length for cost
sstimation, divide the capacity of the selected hsat pump
unit, at focal ground watar tespsrature, for both heating
and cooling modes by 12,000, Then muitiply this numbar
tims the length of pipa, tranch or borehole depth from
the isbla for the typa of systam you plan to lnstell.

EXAMPLE: HWPM st 60°F entering ground watar has a
capacity of 3. 800 Blwh cooling and 38,300
Btuh heating.
36 800 Btuh = 3.0 x MO ft = 1226 fest of 14* Sch 40
‘l,ﬂlﬂ polysthylans pipa required for cooling.
38,900 Btuh = 3.2 x %00 ft = 1297 famt of 14" Sch uQ
1L, 000 polysthyisns pipa required for heating.

TABLE 1, TYPICAL TRENCH, (PIPE

PER TON* FOR VARIOUS

The actual trench lengths and hole depths

Therefors, approximately 1297 fast of 1-1/2" Sch &0
polysthylena pige is requirsd for a horizontal esrth coupled
systam with cne at 5 foot depth In northern dimata.

This also assumes that the heating asnd coollng loads of the

s:.u:turo ara equal to the capacity of the hest pump in either
mode.

Bard Manufacturing will design the sarth loop for you if you
desire. Just compleie the wsnclosad workishest, Form No.
F1115 and send to:

Earth Coupled Loop Systam Design
Bard Menufacturing Company

Box &07

Bryan, Ohlo 43506

Tha informatlon will be inputtad into a computar and a Printout
with varlous sarth lcop designs will ba sent to you,

LENGCTHS) AND HOLE DEPTHS
DESICNS AND CLIMATES.

?.r ton of WSHP capacity may diff
significantly In your area due to soil and clims ther cone s,

ta variations or other condithons.

Number of pipas In trench and vertical spacing (%-6' Horizontal)

Northern Climate Southern Cllmate
Tet¥ 2 at 3,5 Fat Y. ¥, 5,8 1até§ 2ot N, 6 §at ¥, N,5,6
13" CH, 90 3408 Polyethylene 00" (400') WY [&80") . 168 {672") W (9o} e (sa0) 168 (&72')
3/¥SDR-11 1404 Polyethylena NGO (NE0") 275 (550") 192 (768} 460" [860°) 275" (350°) 192" {768}

Number of loops in wat hole, [10-15' Horizonti spacing)

Northarn Climate

or Southern Climate

1

2

1#'SCH. 40 3808 Polyethylena 140 {2807}

Vi (20)

3/¥*SDR-11 1808 Polyathylensa 170 (340

138 (270)

Ca ty of unit at local ground water tenpersture.

cay).
Eﬂmt(lcvdard Manufacturing Company. Teephona: 4196361195

Table courtesy of Ditch Witch, The Cherles Machine Works, Inc

12

(Table practical for 50°F to 70°F ground water temperaturs in heavy

for additiorwl Information.
.; Parry, Oklahoma.



¥. Tha Circulation System Design

ls based on yesars of
Tha

Equipment room piping design
sxparience with sarth coupied heat pump systems.
design slim/nstes most causes of system feilure.

Surprizingly, the heat pump itssll it rarely the cause.
Mast problems occur becsuss designers and insiallers
forget that a closed loop earth coupied heat pump system
Is NOT ilke & househoid plumbing system.

Most housshold water systems have more than enough
water prassure eithar from the well pump or the municipal
watar system to overcome the pressure or head loss in
1/2" or M4 housshold plumbing. A clossed loop earth
coupled hest pump system, however, is separated from
the preassure of tha housshold supply and relies on a
small, low wattage pump to circulate thes water and
antlfreezs solutlon through the ssrth coupling, hest pump
and squipmant roms components.

The small circulator keeps the operating cnst of the
sysism o 8 winimum. However, the parformance of ths
circulator MUST ba closely matched with the prussure or
head loss of the entire system in ordar W provide ths
required fMow through the hest pump. Insufficient fMow
through the heat sxchanger |5 one of the moat common
cayses of sysism failure. Proper sysism piping design and
circulator sedection will eliminate this problem.

Bard suppliss a worksheat to simplify hesd loss
celculations and circulator selection. Refar to "Circulating
Pump Worksheei® section.

Two general methods are used to pipa the water circuit in
tha squlpment room. Tha flrst and easiest to use is to
Instali a pump module, This modula comes completa with
wnnecting hosa and heat pump adeptars avallable from
moduie manufacturers. A second method is to "site build"
the plping at tha instaliation.

To move the transfar fluid (water or propylera glycol and
watar sgplution} through the sarth loop system and the
watar source heat pump, some typa of circulation system
is required. Dasign of circulation system must inciude
provislona for tha following: {Ses Figure 10)

1. Selection of & circulatlon pump or pumps for total
system.

2. Providing asir blesd off bafors start-up and running.

3. Providing for Now menitoring.

4. Positive pressure control and limiting,

5. Antifreaze charging capability.

G SUPPLY AIR

&

<]az‘mnu AIR

9~
10
2

2\?

\l

The componants for a circulstion system are:

1.

{Ses Figure 10)

Circulating Pumps - sre snginesred for each  Individual
system (o prwi%i the correct water flow and overcome the
friction loss of tha system piping. Isolation flanges or ball
valves to insuiste pump from system are raquired on
pump. You nead to ba able to remove the pump from
plping without losing the transfer Muid for repairs if aver
required. Bronze aor brass pump body required for use
with calcium chiorids antifresze.?

*Detearmini ressure drop and seiacting a circulation pum
or pumps. [t f% very Important in selecting the circulating
pump tl:"iat 4 very accurate pressure drop calculation be
made because final pressure drop ths sslected pump must
pump against will determine the actual flow rete (GPM)
that is cdallvered w the water source heat pump, the
pumping cost and afficiency of the entira system.

Ball Vaive and Flange
Barb X MIP Bruss Adaptar

Brass Test Mugs - In order to start up and troubleshoot &
cfoted loop system properly, water in and watar out
temperaturas at tha heat pump must be mohitored. A tast
plug is inswlled on one leg of sach connection line., A
probe  thermometar can be temporarily insarted, the
tempersturs monitored and the thermomeiar removed. Usa
ons thsrmomastar to monitor thesa tempersturas. Using twe
diffarent thermomaters to massure the temperature
diffarsntial can introducs lsrge measuremant #rrors,

Barb X insert brass adepter

Two Boller Drains -
circulstor for Tinal
addition.

Are focated on both sides of the
fllling, air purging and antifreeze

The top druin should be the highast point in tha
squipmant room piping. This will halp purge alir out of the
system during Mnal Alling at start up.

PE or PB pipe Lo it transition,
1* reinforced flexible hows.

90° strest wil {brass).

Flow Metar (Bard part number 2603-012) - on water-in side
to monior water fow.

HEAT PUMP CONMECTIONS:

The unis

hava various female connections. To kesp head

losses small all piping and components in the circulating pump
ara 1", The transision from 1" will be made at the heat pump.

Ba sura to use 3 beck-up wrench when installing the adepters
ta the heat pump.

PIPIMG CONNECTIONS:

Up m 25 feat of rainforced Aaxible hosa Is used, Cut hoses to
the dasired langths and inste!l with as few bends as possible.
Close bends increass plpe head loss 30 any bends should be ss

wide as possible.

Uea tha clamps to sacura hoses in position.

FIGURE 10, Closed Loop Equipment

Room Piping

Orawing complimants of
Oklahoms Stata University

| 7

Q20 ¢ 5 ]
— T
NOTE: The sxpsnsion and contraction of
sarth loop plping will causa » 54 Lo Water in Water Out
0 palg water pressura change in From To
system batwesn susmar to winter Earth Loop Earth Loop

aparstion.

13
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1 - CIRCULATOR PUMP

2 - BALL VALVE & FLANGE
3 - GASKET
4 - HEX BOLT

5 - HEX NUT
8 - MALE ADAPTER

7 - 1" BARB X 1" MIP BRASS ADAPTER

8 - NIPPLE

B - TEES

10 - THREADED BUSHING

11 - PETES PLUG

12 - 1" 1.0. X 3/4" MPT ADAPTER

13 - C TO G SW/CK VALVE

14 - 1" BARB X 17 L.D. INSERT BRASS ADAPTER

DETAIL A

Polybutylene may also be used
in place of Polysthylens pipe
shown on drawings.

-

LEGEND

1 = CIRCULATION PUMP

2 = BALL VALVE & FLANGE

T -~ BARE X MIP BRASS ADAPTER
11 - PETES PLUG
14 ~ BARS X WMSERT BAASS ADAPTER
15 - BALL VALVE THREADED
18 = PE TO FIT TRANMTION
17 - FLEXBLE HOSE
18 = 90° STREET ELL (BRASS)
20 - YISUAL FLOW WMETER
21 - SADOLE FUSION FITTING
21 - EMD CAP
13 - PE 2408 PIE
24 - 90° ELL PE 3400
25 - U-BEMD PE 3404

Orawings courtasy of Oklahoma Stata University.

3

M §
)
|
|
.

DETAIL B
14
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‘ _ CIRCULATING PUMP WORKSHEET

-

. Find the Bard hest pump model used In Table 1. MODEL

2. Entar watar coll head loas: (Table 1) . ft. hd.

3. Continue across Table ! to flnd GPM flow required for this heat pump, CPM

§, Count wach slbow, tes, reducar, air scoop, flowmster, atc., as
3 PEET OF PIPE EQUIVALENT, Add the EQUIVALENT FEET OF PIPE to the
sctal fagt of PIPE USED. The TOTAL LENGTH is used to detarmine the
PIPING HEAD LDSS balow.

NQTE: For » parsllsl earth loop systam figurs for only one loop at this tima,

Pipa Typa No.Eibows, Teas Equiv. Ft, Actusl Pipa Total Pipa
4 Site  Devices, Etc, * of Pipa Used Length
k3 +
X3 *
X3 : +
X3 +
X3 +

*IF THE PIPE IS BENT AT A 1 FT. RADIUS OR LARGER, DO NOT FICGURE
THE CLURYE AS AN ELBOW.

S. PIPING HEAD LOSS for different typas of pipe at GPM flow rate of water source
hast pump, WOTE: For paralle esrth loop system figurs for only one loop.

Pipa Typea Total Plpa Piping**

and Sizs Length Head Loss (Tabls 2)
¢ 5 100) X - : fr. hd,
{ 7 100) X = ft, hd.
( 3 100) X = ft. hd,
( : 100 X - ft. hd,
{ 2100 X = ft. hd,

sifor paraliel sdrth icops divids the hest pump GPM (line 3] by numbaer of
loops to determine flow ruis through asch individus! lcop to select
piping haad loss. SUBTOTAL ft. hd.

§. Muitiply SUBTOTAL by 1.3 to obtain TOTAL HEAD LOSS FOR SYSTEM
using propylene glycol antifresae solution.
TOTAL HEAD LOSS ft. hd.

7. PUMP SELECTION: Usa Table 3 and flow rate, [line 3). Select the pump
output which is LARGER or squal to the TOTAL HEAD LOSS FOR SYSTEM.
{linm 5 or B).

Circulating Pump Madal No. Pumps

If the TOTAL HEAD LOSS cakcuisted In line § |s greater than the pump outputa |isted In Tabls 3, go to the pump manufecturer's
parformance curves and find the required GPM flow for the heat pump. Pump parformances are listed for each pump model at
different flow ratas,

Saries pump psrformance Is simply 3 TOTAL OF THE INDIVIDUAL PUMP PERFORMANCES: if one pump can ovarcome 10 feat of
head loss, two can ovarcoma 20 fest of head loss, thres can overcome 10 feet of head joss, etc.

IREMEHBER: UNDER NO CIRCUMSTAMNCES MIX DIFFERENT PUMP SIZES WHEN USING PUMPS IN SERIES, I

Fl125-484 16



TABLE 1. . Water Cail Head Loss TABLE 3. Selectlon of Clrculation Pump or Pumps
In Feet of Head and G.P.M. Required
Heat Pump Feet G.P.M. ) Water Flow Rate
Model of Head Flow Rate Grundfos* { No. |°* Required in G.P.M.
Pump of
HWP30 or HWPD 30 6 3 Models | Pumps) 4 3 6 8
HWP36 or HWPD 36 4.6 5 PUMP 20-42 1 11.5 11 -= bt
WPV 30A or WPVD30A 4.8 a ouTPUT 26-64 1 | 1e.8] 18 | 175 | 16
WPV 36A or WPVYD3EA 4.6 5
{FEET OF
WPVS3A or WPVDS2A 5.8 5 HEAD) 26-64 2 ]| .69 36 | 35.0] 32
WPYE2A or WPYDGZA 5.8 [} a 10-75 1 3.8 | 23.5 3 2.5
G.P.M, @ 80-75 2 47.6 a7 [1] 83
TOP OF 26-96 t | ars| 22 | 26 | 235
COLUMN
16-96 2 5.0 54 52 37
*Other models of crculation pumps may be usad,
Consuit tha manufacturer's specifications,
TABLE 2. Piping Feat of Head Loss at Differant Flow Rates Par 100 Feet.
G.P.M, Flow Rate
Pipa Size
and Materiai 1 1% 2 2% 3 33 L} 5 & B
Connectlon Hose 1" “ * " » .67 | .89 |1.18 |1,72 )2,582 |1,83
Copper 1" > * * “ | .86 * |15 11,9 |2.7 {&.s
Polybutyiana 1" SDR 13,3 02 .30 .51 LI8 | 1,04 |1.36 [1.79 |2.71 |3.80 {6.08
" 14" SDR 13.5 * * * " 158 * L3263 |.397 |.556 |.948
" 11" SDR 17 * * * * 1,065 |.116 |.138 {.166 |.232 |.397
" 2 SDR 13.5 . . * * .0a2 » .071 {.108 [.151 [.259
* " SDR 17 * " * * .021 1.023 (.037 |.55 . 078 [.133
Polylthyl.n. 3/¥ SDR -11 .23 .62 1.02¢( 1.5 |2.08 2.7 | 3.37 |5.04 6,93 |11,4
" 1* SDR -11 .02 ] .35 .51 .72 .92 1.18]1.73 |1.78 |2.38 |3.92
" 14" SCH. W * * .05 1 .07 |.09 .139 |.162 [.258 |.347 |.578
" 2® SCH. 30 " * * * .023 [.023 (.088 |.069 |.092 |.162

INOTES: 1. Thesa head losses sara for water at §0°F temperatura.

2. Count easch selbow, tes, racucer, air scoop, flow mater, atc., a8s 3 faat
of squivalent pipa length arnd add to actusl measursd pipa length for
totai length.

3. To adjust the total earth lcop piping head loss for propylena glycol
antifreaze and water solution at 35°F, multiply the total esrth loop head
loss for water by 1.3

17




PRESSURE DROP CALCULATIONS TQ
SELECT CIRCULATION PUMP

Trensfar fluid requiramants for clossd-lcop, sarth-coupiad haat
pump systeas varies with fluid temperature snd hest pump
size. To determina tha circulation pump slze requirement, the

EXAMPLE 1

system flow rats requirementa (GPM for hest pump used) and Civan:
total system pressure drop in feat of hesad loss. From thass
two piecas of Information & circulstion pump can be selected A. Seriss horizontal system,

from the pump manufacturar performance curves.

The fluld {water) flow rate and water coil pressure drop are
found In the manufacturer's hest pump specifications or Table
1 aof this saction for Bard water sourca hest pumps. The head
loas for different pipa matsrisis and sizas per 100 feat are

Bard HWP 36 water source heat pump to be used.

Heat pump water flow requirement is 5 GPM with a 4.6 ft.
hd. loss (ses Table 1).

1-1/2" SDR 15 palybutylans pipe.

copper pipe connecting sarth loop W water

found in Tabile 2 of this sectkm and a quikk pump sslection D. Earth {oop 1200 ft.
table for Mow ratas that match Bard water source heat pumps
are In Table 3 of this section, 0 ft. 1"

source heat pump.
Following are two examples of how to datermine the head loss
of earth loops. First example wii be a saries horizontal system F.

and the second axample will be & parailel varticai system.

The circulation pumping system lay out 0 be simifar to
Figure 10.

CIRCULATING PUMP WORKSHEET

1. Fiowl tror Bavd ot Prailp Aindel vt v Table 1.

vouee_ HHWP3b

L. Enter water call sl loun: (Tabba 1)

L Cantis barvis Tasle ' o fnd P Piger raquairatl for tHiS sl poamp, é i

N, CoUAL anch alinmm, i, resucer, Mr

nCakp, Mol
1 FEET OF MM EJHVALENT. Add the £QUVALERT Hll' OF PPl e tha
lerming

dmtial fynd of MM UMD, Tha TOTAL LINGTH is ussd &
HMRG MAAD LOAE iwies ,

41 & fr. ha,

1"Cotog R
I1%°PE NOWNE

NOTE: For & plralel st kaip rystoms Bguery N esly ona kol it thiy dmg,

Mom Type No.Eflewd, Toms v, PL

LH QO .
x Nowk -

Agwusl Mom  Tetdl Mo
_H_L’ m—

20 %0
oo [jAoo

g

X3 *
x3 -
X1 +

HF THl ML S BT AT A 2 FT. LADIUS O& LARCER, OO mOT FICUAE
Tl CURYE AR AN ELBOW,

mﬂmhﬂlhdhlmd#uﬂﬂﬂn ruke of wELEr SUrTE

P, WOTHE: For piralbd alvih kb dpilel Agurs e sidy ona k.
P T Tamn Mpm L
.ﬂ.ﬁ Hefiges (Typle 1)

x £9 - L.

52

n. b,
-
,n E‘ Imttﬂx ] a 1.2 q fi, b,
t joam x » . hd,
[ 5l X = LS
— ERL I S N hat.
-wﬁﬂdm:mwm-lrpﬂﬂ l:llul'lirmnrd'
ey ey v ol H T A 8- ‘*,’- . b,
L Nustiply SUSTOTAL By 1. ) ts sbsin TOTAL NEAD LOBS POR SYSTEM
JOTAL HYAD LO3S / o' q L ha.
7, PLAE RELECTION: sy Tatsin 1 and flew rete, (e 3. Seinct tha pusp GR“”DFOS
aurput which ls LARGER or sqwsl 1o the TOTAL HILAD LOAS #04 SYETEM,
{rir 5 31 BF. HO-4d i
Clreukting Fumg sels Mo. Fumpy

IF v TOTAL HAD LIS cpcybidad in lin & 9 greaiee Shen 1ne Pulp subpull fatml in Talie ), D 18 the punp Sl St lucer's
wrfors e Fumg ferhieSamtes

remt and Mevd U recpaltitl G i fov tha hast pusp.

ilarynd R reses.

Baries puamp prfarmecy (s .-clr n TOTAL OF Tl INGIVIDUAL PULF PER PORMANCES :
sl Wi, Dem con evarwms 14

fuml of Natdl lms, Hiren can geercamy B fast of Nebd was, .

A W0 CIRCUMATANCES MiX DIEFEAEMT PP SIZES WHEN USING FULFS |W SERIES.

H1H-a

18
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il ore pump can auarcoms |8 Ten of




EXAMPLE 2

Given:

A, Vaertical sysiem,

B, Bard WPVS3 water source heat pump.

C. Heat pump water fMow requirements are § GPM with & 5.8
ft.hd. loas {sea Table 1).

0. Heat pump connecled to circulation pump modula and
earth coil with 25 ft, of i* 1.0, connaction hosa.

E. Pressure drop through flow metar and air vent system

and connactlons to coll of wailer source haat pump 1"
copper.

.F.

Threa loops (4 tubes) with 373 ft. plpe sach.
Loops ara 3/4" SDA-11 polysthylena plpe.

Flow rate through esch loop will be 1/3 of lotal flow
through totsl garth loop system becausa thare are three
loops and each one will have an equnl share of the total
flow rate.

§CGPM — 3 = 2 CPM Par Loop

280 ft. of 1-1/2* SCH ¥0 palyathylens pipa headars.

CIRCULATING PUMP WORKSHEET

1. it ci Saed hnt ey el wnedl In Tamie 1. mtm

1. foter weur ool el lingy: {7 abde 1}

L Comtins scross Tamls 1 0 Nad A Mo retuelred for thin ki pomp, ém

. St reducer, Wr sceep, Aowweter, ate.

RE. ﬂ
3 !ll'l' “ ﬂ’l NUWILINT Adk) e EQLNYALENT FEET OF MPE te tha
wcunl fuml of PAFL \rMID. Tha TOTAL LEWCTH iy ummt by cpleresing [he

nOTH: ﬁrl-nﬂ--ﬂnl-pmu-ﬂml-ﬂmil-puuhu-.

Mom Tyoe N ERwmy, Totw By, M, Actsl s Tesd Mgy
Ly Oevigey, fm. - g s

I i L x
®PE 4  x

["Hose _NA . NA . 35 25
42
12

X3 *

- L9 _§3
- 873 a3s
th'pe 4 w A% . 240 aLe

.i: 8 L b,

oF Tl P 1% BANT AT A 1 FT. RADIVE OR LARGRA, DO mOT FICURE

THE CQUEVE AR AN GLBOW

E Hﬂnmnmhﬂﬂmtmimnmhmduwm
el pompy. MOTH: FPor parsibel «arm g dyston Agurs far anly

Pips Trpa Tosnd Mpa Py =
F. " Lengch
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¥i. Freezs Protection

Antifreszea wolutions usad in earth loop systam must be
an-toxic #nd non-corrosive. Non-toxic in case thera is a
lsak in_the loop system so the ground water will nat be
contaminated and non-corrosiva to  protect the metal
componants used in the circulstlon pumps and other
system components,

When the local well water tempersture is below £5°F, the
water in the earth loop should be protected from freezing
down to JB°F. The recommended antifreeze material is
propylene gilycol. To determine the amount of antifreeze
ity be added to the water in the earth loop, calculate the
approximate wolume of water in the system by using the
following table which gives the gallons of water per 100

feet of pipe.

TABLE &4
P1PE MOMINAL GALLONS PER
MATERIAL PIPE S{1E 100" OF PIPE
Polyethylens
SDR-11 Aa a0
SDR-1 1 3.73
SDR-11 =114 7.52
SDR-11 1=1/2 9.85
SDR-1) 2 15.80
SCH &0 /8 .17
SCH 40 1 4.49
SCH &0 1-114 7.7
SCH 50 1142 10,58
SCH w0 2 17.83
Polybutylene
SOR-17 IPS 1-1/2 11.86
SDR-17 IPS 2 17.9
SDR-13.5 CTS 1 .74
SDR-13.5CTS 1-1/4 5.59
SDR-13.5§ CTS 1-142 7.43
SDR-$3.5CTS 2 13.38
Copper f 4.3

Add two galians for the equipment room devices and heat
pump.

PROPYLENE GLYCOL

Whare the ground water st 100 ft. depth is less than or
aqusl to 66°F, a 20%¢ by volume solution of propylene
glycol is required. Tha parcentage of antifreaze depends
on geographical location. A 10% by volume sofutlon of
propylena glycol Is required for 13°F freeze protection.

Exampie: For 100 gallons of water in system, 20 gallons
of propylens giycnl is required.

Two short pleces of hose, a bucket and 3  small
submarsible pump are neaded to add the antifreeza.

Block the system by closing 2 bell valve. Blocking
fMlow prevents tha antifreszs from being pumped inte one
bailar drain and out the othaer.

Attach hoses to the Iwilar drains. Run the upparmost
hoss tw drain, Connect the other hose to tha submarsible
pump in the buckst. Put fuil strength propylena glyml
into the buckat and pump in the amount needed to give
tha required percentaga by woluma. When tha required
amount hes baen pumped in, turn off the pump, closa the
boiler drains, disconnect the hosas and open the isolation
flange or gata valve.

CALCIUM CHLORIDE

A 10% by weight soiution calcium chioride and water may
also be used as an antifroceze in the earth coupied
system. It is also mon-ioxic, a better heat conductor and
less expeoniive than propyilsne glycol. However, it is
mildly corrosive. Multiply the gallons of water in the
earth loop system by J1.4841 to find the pounds of 94-37%
pure calcium chioride raquired for 1°F freeze protsction.

vit.
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System Start Up

Cnce the ground water source hest pump systam is
compietnly Installed, the flnal step is to start the system
and check for proper operation. The proper sequence on
startup.is to begin with the water side of the system,
then proceed to the air side.

FLUSH THE SYSTEM PIPING--DO NOT connect the water
tines from the sarth coupled loop to the unit before the
water lines have been flushed. Flushing will remove any
debris and air that may be trapped in the piping. If
water is circulated through the wunit without first
flushing ths water loop piping, the heat pump unit may
be damaged. Therefore, follow this procedure carefuily
Lefore connecting to the unit.

When an earth coupled system, connect tha piping to »
flushing rig (Figure 13) that can be easily constructed
from a 55 gallon drum, ! hp water pump, and some
relatively inwxpsnsive plping. Fill the sarth coupling as
much as possibie then hook oma side of the earth
coupling to the pump snd raturn the other side of the
earth coupling v the wp of the berrel, Fill the barrel
and turn on the pump. The berrel must be kept st lesst
haif full of watar to avold sucking air into tha system.

When tha proper flushing connections have been made,
check to be sure all accessible fittings are securs and
tight, and any wvalves in the line are open. Start the
pump and lat the weter circulate for at least 20-30
minutes. Thiz will allow enough time for any antrained
#ir or debris to be purged from the system. With an
esrth coupled system, check for possible lsaks in the
loop by establishing 50 PSIG water prassura in tha line
and checking the gauge after 15 minutes. If thers are no
laakz in the line, the pressurs will Mot drop. If the
pressure in the line falis by more than $ PSIG, it mey
be necassary to dig holes at the coupling locatiens to
check for lkwose or failed couplings. With all ground
water systems, check carefully for any visible signs of
water lmkage before digging or boring down o any
coupling locations. If visible lsaMage is found, correct
the problam and retest the system. if no visible signs of
laakage oxist, and tha piping system is losing mora than
5 P5IG in 15 minutes, then procesed (0 locate the sourca
of the |sckage. Remember for proper system operation,
thera can be no leakage in the water loop.

Plpe Size ™ 13" ™

cort purging | ’ 1

AR R
BOILER DRAINS -- Boiler drains ars located on both

sides of the circulator for flnal fllling, air purging and
antifresze addition,

The top drain should be ths highest point in the
equipment room plping. This will help purge air out of
the system during final filling at start up.

FLOW RATE ADJUSTMENT -- When the aarth loop has
been completaly flushad and lesk tested, remove tha
flexibla connection from the pipe ends and hook up the
supply and return lines to the appropriate conmections
on the water tource hest pump, turn on the circulator
pump and let the water circulate through the system for
flva minutes, DO NOT asllow the heat pump to operste
yot. Thea proper sequance is to allow water w circulate,
than edjust the flow rate, then operste the heat pump.

If tha clrculator coes mot operate immediately, turn off
the electricsl powar to the heat pump, close the Isolation
flanges, remove the indicator plug, insart a smaill bieds
screwdriver into the motor shaft and turn gently until
the shaft moves freely. Replace the indicstor plug, open
the isolotlon Aenges, wait a few minutes then restart the
pump.



Tha flow rate should ba adjustad W tha desirad oparating
fiow of the modsl of water source hest pump being used
{see manufecturer’s specificatians] by using ons of the
isolation fManges. Watar flow should not ba less than that
of the minimum flow rete requirad for the model of water
source baing used. If water fow is less than system
calculations Indicata, check your caigulatlons. If thae
calcuintions are correct, thare is soma trapped air or
restriction in tha water circult.

Vill. Other items to ba Followad

A. Follow the Installation Instructions for the water
source hsat pump model being used L check ths
oparation of the refrigerstion cycla and specifics in
instaliatlon In structure., Tha sgquipment manual will
alse show the aslecirical hookup and sir fMow
requirements.

B. PFollow the Alr Comiltiondng Contractors of America,
“*Manual D® for proper duct dasign for tha sir side of

the system.
FIGURE 13. PORTABLE RIG FOR FLUSHING EARTH COUPLED SYSTEMS
EARTH COIL START-UP
FLEXIBLE LINES
RESERVOIR & AIR PURGE
7 o FLUSHING
— ¢ PRESSURE DROP
— e ANTI-FREEZE
FLOW * FILTERING
METER
- ]
|~/ DRAIN
PRESSURE
" " GAGE
I T T P o I T T iy i
1 HP PUMP
EARTH
coiL
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IX.

Closed Systems Suspended In Ponds and Lakas

The pond or lake should be spproximately two acres in
size with » volume of water segusi to twice the size of the
houss being hested. A larger pond will be required in
colder clinates. The zone where the sxchanger is placed
should remain above M0°F in wintar.

CAUTION: The performance of this typa of system
sometimas is hard to predict due ta water stratification
and othar factors. Be very cautlous sbout using this type
of system. Again, maka sure the ground water heat pump
ls designad to cpersie at lowsr water temperatures.

LAKE EXCHANGER CONSTRUCTION:

Lengths of /¥ copper tubing 20 ft. long should be
soldered or braied to 1" copper headers on 1 ft, centers.
The haaders should ba reverse return piumbag for
baisnced flow in the lags. Refar to tha drawing.

Conrmct the lake sxchanger to the polybutyierm sarvica
liras by wusing s brass bushing and a ppsr mais
acapter. DO NOT thraad pimstic into metai fittings to
make the cnmectlon. 1§ PS5 PB service linas are
appropriata for systabs up to 5 lons.

CALCULATING HEAD LOSS:

Locate the sxchanger size in tha table. Multiply the length of
sarvice lines in 1003 of fest by the service line hesd loss in
ft/180 M. and add thst number Lo tha exchanger hsad loss o
get tha lotsl loks of the exchanger and service lines.

PLACEMENT:

Placa the exchanger near the bottom of the lake st [east t0-12
ft. below the lake's fowast operating water ilavel. Popular
meathods of placement include suspending tha exchanger under
a8 dock or pier, or tied to & set of old automobile tires which
provide spacing of the exchanger above the take bottom. Do
not allow the exchanger to be placed in the silt on the lake
bottom, Bast performance is obtained whare the sxchanger is
in opan water.

SERVYICE LINES:

Bury the service lines & minimum of ¥ deap or below the frust
lina, whichaver is desper, across the shore and ksep them
saparatad about 2 in the trench.

Follow the “"Horizonial Esrth Coll Installation® instructions for
the sarvica lines to the lake sxchanger.

ANTIFREEZE:

The squivalent of 25% propylane glycol is regquired,

CLOSED LOOP
LAKE EXCHANGER

d— L* Male adapter. L§* brase

3/4" Coppar

Lnsart bushing with 2 clampm

EXCHANGER | SERVICE LINE
HEAT EXCHARGER | MO, of LECS HEADER FLOW | HEAD LOSS | HEAD LOGS,
SIZE, TOHS 20 FT LONG | LENGTH, FT| GMM T F1/100 FT
1 3 4 3 0.20 0.1t
2 7 6 0.5%5% 0.24
3 9 10 1.4 C0.72
4 12 13 12 2.8 1.23
5 15 16 15 $.0 1.%0

22



TYPICAL WIRING OF
CIRCULATION PUMP OR PUMPS AND
WATER SOURCE HEAT PUMP
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INSTALLATION CHECKLIST

BURIED PIPE SYSTEM DESIGN

Heat Pump Sized.

Water pump pressure, GPM, specified,
Type, diameter, length of pipe.

Type of joint specified.

Climate, zone location.

Designed heating & cooling load specified.
Soil moisture and type specified.

Heat pump COP* specified (*Coefficient of Performance)
Pipe depth specified.

Need for sand or drip system specified.
Backfilling specified.

(Other)

HIIII!II

]

PLANNING

__Buried pipe system design completed.

Pipe and fittings as specified on layout are on hand.

Flaggmg of existing buried condult and WSHP pipe route is scheduled.

~Soil and rock characteristics have been determined.

Slze and type machine Is scheduled. Larger trencher can complete job faster
~~if weather Is limiting factor.

__Aliigator chain with Tungsten carbide mining teeth scheduled for installation,
" if needed.

Backhoe scheduled for installation, if needed.

~_Pipe, fitting, clamps, fusion machine scheduled.

Testlng pump, reservoir, valve gauge assembly scheduled with correct size
~ fittings for pipe.

Sand scheduled, if needed.

"Buried drip |rr|gation pipe scheduled if seasonal soil moisture control desired,
[Other)

TRENCHING

s jobsite flagged for buried conduits and WSHP pipe route?

Alllgator chain with Tungsten carbide mining teeth for frozen soil and rock.

Feed chute for unstable soils.

Backhoe for access holes, Iarge rocks.,

Tongs, narrow hoes for rernowng loose rocks. Shovels, including long handle
nd narrow.

Fuel oil, grease gun, tools, fuel filter cartridge, tire gauge, trailer spare.

Water hose,

Extension cord, trouble light, flood light, flashlight.

Boards, plywood strips for intersecting trenches, claw hammer, nails.

(Cther)

| |

PIPE INSTALLATION AND TESTING

__Correct size, length, and type of pipe, DO NOT USE PVC PIPE.

Fittmgs fus:on machine, heavy extension cord.

Pzpe cutter. :

~ Type 300 stainless steel clamps. Make sure screws are not plated steel.
orque wrench for clamps.

ngh pressure water pump with reservoir, valves, gauges, correct fittings

~ for pipe.

Anti-freeze.

" Sand, if needed.

Burled drip irrigation pipe, if needed.
(Other}

Compliments of Ditch Witch
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SAMPLE OF COMPUTER PRINTOUT

CUT HEFE

S < o o s e e ez e ez e 0 S ez 3 HPE e e a3 42 oz 0 N e N 2 32 s e et e e e e et I o
EARD EARTH LOOF DESIGH

FOF FRED PREFKE DATE:4/23/34
BOX 472
BEYAN, CHIC
JOB GEOGRAFHIC LOCATION:BRYAN.OHIC
ot e o M e 2 26 i e 2T S S 2 2t I M 34 302 e P S 2N s e e i e M G i e e e e o s 3 b o -
EBEUILDING LOAD
BUILDING COOLING GAIN 29992 3BTUH
SUILDING HEATING LOSS 36906@ ETUH
LOCAL GROUMD WRTER TEMPERATURE S2 F
EFAETH TEMP. SEPT 187 €3 @ $ FT. DEPTH
EARTH TEMP. MAR 18T 41 @ 5 FT. DEPTH
LOCAL SCIL CONDITIOMS: DAMP—HEAYY SUIL(CLAY>

| BARD HEAT PUMP MODEL
HIF3E., HIWFDEZ6e, WEVYESAH. OR WRYD3SsH
HF PERFORMANCE :
UNIT COOLING CAP. @ 52 GROUND WATER 27748 ETUM 14.13 EEF
UNIT HEATING CAF. @ 52 GROUND WATER 35488 ETUH .43 COP
UNIT OPERATING WATER TEMP. FANGE 25 TO 165 @ S GPM

APPROXIMATE WARMEST ENTERING WATER TEMP. 65

UNIT COOLING CAFP. @ 65 WRTER TEMFP. 36852 EBTUH

AFPRUAIMATE COLDEST ENTERING WATER TEMP. 21

UNIT HEATING CAP. @8 31 WATER TEMP. 25355 ETUH
Bﬁiﬁﬁhiﬁﬁkiﬁ?ﬁBﬁSEikihikikBﬁikﬁkﬁkikaﬁﬁhﬁkah*EiﬁikBﬁBﬁiﬁihih!ﬁiﬁiﬁiﬁﬁkiﬁikihihsﬁ

DESIGHN FOR HORIZONTAL EARTH LOQP
e e 2 S e s M M e e s e e s 2o S 2o ez P D sofec NG P S e T M e I e ez e P I e M ¢ s o
ll4a4z LENGTH OF FPIFPE FOR SYSTEM
11<4=Z LENGTH OF TRERNCH FOR SYSTEM
1 FIPE IN TRENCH @& AVE S FT. DEFPTH
1 172 FOLYETHYLENE FIFE IN DAMF—HEAWYY S0
ILCCLAY'>

e e et e e s e e M I 2z S 2 Mz M N A< Tz e e T M 3 M 3 e T e e e 3c G s W e e s e I
TO DETERMINE CIRCULATION PUMP SI1ZE SEE SECTION ¥ MANUAL Z180-899
TO DETERMINE NZED OF AMTI-FREEZE SEE SECTION VI MANMUAL 2186-893

DESIGH ON THIS PAGE IS APPLICAELE OHLY TO EARD HERT FUMPS.

THIS INFORMATION IS BRSED ON THE LATEST THEORIES AND PERFORMANCE
DATR RYAILABLE AND IS SUEBJECT TO CHAMGE WITHOUT MOTICE A3
ADYANCES IN THE TECHNOLOGY ARE MALE.

CJT HERE
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1. For:

Jab:

EARTH COUPLED LOOP SYSTEM DESIGN

Contractor

Address Telephone
City and State Zip
Name or Number

Location of Job

(City) (State) {(Zip)

i. Geographical location of installation (near): (See Table 2 back of thls sheet)

F

(City) (State) (Zlp)
3. Building or zone design: Cooling load: Btu/Hour
Heating load: _ Btu/Hour
Note: For buildings too large for one heat pump, complete work sheet for each zone)
4. Local ground well water temperature: Fe

5. Model of Bard Water Source Heat Pump to be used:

6. Type of System: Vertical Loop Horizontal Loop

7. Water Flow Thru Loop System: Series Paraltel

8. Type of pipe to be used: Pipe Nominal Size _ In,
{See Table 1 back of the sheet)

9. Number of layers of pipe in trench or loops in bore hole:

10. For horizontal loop systems describe and type of local soil at depth 1 to 6 foot depth
during the late summer.

DRY-LIGHT SOIL (SAND OR GRAVEL) -

[] a. _grass and weeds turn brown in summer

[1 Db

DAMP-LIGHT SOIL (SAND OR GRAVEL) -

. _grass turns brown, weeds stay green

DRY-HEAVY SOIL (CLAY)

[ 1 c. _grass turns brown, weeds stay green

[1 d.

[] e.

F1115-285

DAMP-HEAVY SOIL (CLAY) -
Crass and weeds stay green all summer

WET-SOIL -
swamp, marsh bottoms, etc.

Send to: Earth Coupled Loop System Design
Bard Manufacturing Company
P.O. Box 607
Bryan, Ohio 43506
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TABLE 1,

KV

HJ

NC

OH

QK

OR

Note:

Ely
Las Veages
Winnemycca

Trenton

Albuquerque
Rosuwell

Albany
Binghamton
Niagara Falls
Syracuaa

New Berm
Greanaboro

Bismarck
Grand Forks
Williston

Akron
Columbus
Dayton
Tolado

Altus
Oklahoma City
Tulsa

Ascoria

Fipe Macarial Sominal
Descripcion Siza
PE
1 Sok-11 /4
2 SDR-11 1
k SDR~11 I-1/4
4 SDR~-11 1-1/2
3 SOR~11 2
§ SCH 40 Ik
7 SCH 40 1
8 SCH 40 1-1/4
9 scH 40 1-1/2
10 SCH 40 2
b 4 ]
‘1 £OR~-17, 1P8 =172
12 §DR-17, IPS 2
13 SDR-13.5, Cee 1
16 SD2-13.%, Cta 2
TABLE 2. Geographical Locations of Input Data.
AL Birmingham IA Das Moines
Montgowery Sioux
AZ Phoenix KS Dodge City
Tuzson Topaka
AR Little Rock KY Louisville
CA Los Angelas LA Lake Charles
Marced New Orlaans
San Diego Shrevaport
CO Colo. Springs MA  Portland
Denver
Grand Junc. MS Plymouth
DC  Washington MI  Battle Creek
Dacroit
Sau St Marie
FL  Appalachicola M™MN  Duluth
Jacksonvilla Int. Falls
Minnaapolis
GA  Atlanca M8 Biloxi
Augusta Columbus
Macon Jackson
ID Boise M3 Columbia
Idaho Falls Kansas City
Springfield
IL Chicago MI Billings
E. St. Louis Great Falls
Urbana Misgcula
IN ‘Fort Kayne NB Grand Island

Indianapolis
South Band

Lineeln
Norch Platta

27

Meford
Porcland

PA

s5C

SD

X

vT

VA

WA

Recommended Earthloop Pipes

PE are polyethylene pipes
PB are polybuthylene pipes

Middlecown
Philadelphia
Pictaburg
Wilkas-Barra

Charlaston
Greanville
Sumpter

Huron
Rapid Cicy

Bristal
Knoxville
Memphis
Nashville

El Paso

Fr. Worth
Houaton

San Antonio

Salt Lake City

Burlington

Norfolk
Richmond
Ronoke

HMosaes Laka
Saattle
Spokane

Charleston
Elkins

L

Green Bay

. Madison

Cagper

Chayene
Landsr
Sheridan

s



