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I. System Sizing Guidelines

Please note that compressor nominal capacities are given in kBTUH and not in Tons.

This Manual describes the procedure to size an EarthLinked system. This will ensure that the house heating and cooling
needs will be covered by the EarthLinked Geothermal System between the ASHRAE 99.6% heating design temperature
and the 0.4% cooling design temperature.

1) Sizing factors
To ensure comfort and maximize economy of operation for the homeowner, EarthLinked® Systems must be sized
properly for the application.
System Sizing is a function of the following 3 factors:

1) Heating and Cooling Loads: The requirement to calculate the heating and cooling loads of the structure in
accordance with the ACCA Manual J (latest edition) or ASHRAE procedures is absolutely necessary. Use the
outdoor design temperatures listed in Section 111.

2) Mean Ground Temperature: The performance of the EarthLinked® System depends on the deep ground
temperatures.

The deep earth temperatures for the contiguous United States and southern Canada are shown below on the
map. For locations between the lines shown below: (1) ROUND DOWN to the lower temperature line for

heating dominant loads and (2) ROUND UP to the higher temperature line for cooling dominant loads.

Earth Temperature in Contiguous United States and Southern Canada
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3) Earth Loop Configuration: The most appropriate type of earth loop for the application will be based on the local
earth geology and space available for installation of the earth loop system. For specification of the most
appropriate earth loop system for the application, refer to the EarthLinked® Earth Loop Manual.

Range of use of loops as a function of deep Earth Temperature

V1/D1 V1/D1+HCM
<€ >€ >
V1.5/D1.5 V1.5/D1.5+HCM
V2/D2 V2/D2+HCM
<€ > € >
H1 H1+HPE
<€ > <€ >
40 45 50 55 60 65 70 75 80

N e e e

Deep Earth Temperature (°F)
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2) Primary requirements

Primary Requirements for Specifying an EarthLinked System

1) All EarthLinked® space heating and cooling systems must be equipped with supplemental heat with a rating of at
least 20% of heating load.

2) EarthLinked® compressor units that provide space cooling shall be equipped with an EarthLinked® Hybrid Cooling
Module (HCM) when:

a. Required by the performance tables (see Section V)

b. or when BOTH of the following circumstances occur:

e Ambient outdoor temperatures have exceeded the outdoor summer design temperature conditions (see
Section Ill) for at least 7 hours of continuous system run time

e |n presence of soil with low thermal conductivity that do not effectively absorb and dissipate heat.
Examples of such soils are light dry soil, dry sand, peat and organic soils, dry clay and hardpan.

No Cooling capacity or efficiency adjustments are necessary for the addition of the Hybrid Cooling Module (HCM) to the

system.

3) EarthLinked® compressor units that provide heating and cooling shall be factory-equipped with a Heating
Performance Enhancement Kit (HPE) when required by the performance tables (see Section IV). It is recommended
for any applications — especially commercial - where automatic change-over or switching between heating and
cooling occurs within a 24-hour period.

4) The following restrictions apply to the application of a copper earth loop system as a component of an EarthLinked®
Heating and Cooling System:

a. Do notinstall an earth loop system in soils with high concentrations of acids, chlorides, sulfides, sulfates,
carbon, coal, cinders or ammonia; or organic soils with anaerobic bacteria, or in coastal areas with brackish
water marches, salt water intrusions or acidic peat bogs.

Prior to drilling or excavating for the earth loop system, it is the responsibility of the EarthLinked® system
specifier to determine the presence of these noted concentrations by taking soil samples at manifold and other
appropriate depths below the ground surface and at appropriate multiple locations within the intended earth
loop field. Further, the soil is to be sampled, analyzed and documented by a licensed soil testing laboratory.

b. DO NOT install an earth loop system within % mile of a salt water sea shore or any tidal body of water.

5) Do not install components or equipment with an EarthLinked® system that are not safety listed by an industry
recognized safety standards agency such as UL or ETL.

6) The use of non-listed or “home-made” earth loops, heat exchangers, air handlers, cased coils, etc. will jeopardize the
system safety and performance and will void the warranty.

7) Do not deviate from the guideline piping configurations in the appropriate EarthLinked® Quick-Start manual for the
system being specified, without prior written approval from EarthLinked Technologies, Inc. Technical support at 1-
863-701-0096.

8) Specifications for an EarthLinked® system must adhere to the above requirements and other requirements stated in
this manual. Failure to do so will result in financial consequences for the installer and will void the EarthLinked®
Heat Pump HVAC Components and DIRECT AXXESS® Earth Loops Limited Warranty.
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3) Optimal system sizing and Auxiliary Heat

a. Optimal system mix

EarthLinked offers the two options when designing an EarthLinked Geothermal System:

1. Design the system to satisfy 100% of the Design Heating Load with geothermal heating.
2. Design a system that features a mix of geothermal heating and supplemental heat to satisfy the
Design Heating Load.

Therefore, when selecting an EarthLinked Geothermal System and sizing it to meet the loads of a house, one
must resolve the tension between two opposing economic logic in order to choose the optimal system to install. The
first logic wants to minimize the cost of operation of the system and recognizes geothermal as the most efficient
solution and the cheapest to operate. The second logic wants to minimize the cost of installation of the system and
resorts to auxiliary source of heat to find an optimal system mix. This second logic makes use of the fact that a
geothermal system can be supplemented by an auxiliary heat source to meet the heating load. IN ANY
CIRCUMSTANCES, THE SYSTEM SHOULD NEVER BE UNDERSIZED ON THE COOLING SIDE (MEANING: NEVER LESS THAN
105% OF TOTAL AND SENSIBLE COOLING LOADS).

In both scenarios one must find an economic optimum — which will differ from one project to the next - tailored
to the home owner and his expressed needs. To facilitate the calculation of this economic optimum, EarthLinked has
partnered with GeoConnections, Inc. to develop a customized version of LoopLink (see section I.3) b.)

1) 100% Geothermal System

If cost of installation isn’t an issue, EarthLinked Geothermal Heat Pumps remain the most efficient systems and an ideal
solution to minimize cost of operations of the system. In this case, Auxiliary Heat will only serve as supplementary heat.
Auxiliary Heat is a required component of the system.

EarthLinked requires that supplemental heat with a rating of at least 20% of the heating load, in BTUH, is installed with
the system to anticipate extreme weather conditions when design temperatures may be exceeded. Auxiliary heat can
also serve as emergency back-up heat.

If Auxiliary Heat is to be electrical, EarthLinked Air Handlers are shipped with a minimum Heat Strip of 5kW, which
covers this 20% Auxiliary Heat requirement all the way through 60 kBTUH of nominal capacity.

Heating load (BTUH) * 0.2
3412

Minimum Auxiliary Heat (kW) =

2) System Mix

If cost of installation is a problematic issue, one can resort to back-up systems for heating such as supplemental
electrical heat or dual fuel. To optimize the system mix and decide what the ideal proportion of back-up heat is and
determine an economic balance point, EarthLinked developed the EarthLinked Geothermal Design Software with
GeoConnections, Inc. (see LoopLink see section 1.3) b.). This web tool will allow you to look at the operating profile of
your chosen system mix and see the impact on operating costs.
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CASE STUDY:

1. Let’s create a project on EarthLinked’s LoopLink with the following specifications:
e [ocation: Charlotte, NC
e Deep Earth Temperature: 62°C
e ASHRAE 99.6% Heating Design Condition: 19 °F
e ASHRAE 0.4% Cooling Design Condition: 94 °F
e Heating Load: 39,050 BTUH

e Cooling Load: 25,500 BTUH

2. We select the following system for example:

e Compressor: PSC-030 (Prime Series, 2.5 ton)

e Loop: H1

e Back-Up System: Supplemental (electric resistance)
3. Looplink shows the following system output

Heating Capacity: 29,112 BTUH Total Cooling Capacity: 38,040 BTUH
% Sizing (heating load): 75.6 % Sensible Cooling Capacity: 28,530 BTUH
% Energy from Geothermal: 98.1 % % Oversizing: 24.3 %

Building Balance Point Temperature: 25.6 °F

GSHP Heating Operating Cost: $329.29 GSHP Cooling Operating Cost: $159.79

Supplemental Cost: $26.46

As can be seen, the cooling load is fully covered (minimum of 5% of oversizing required) but the heating load is
only covered by 75.6% by the EarthLinked geothermal system. However the annual energy covered solely by the
geothermal system is of 98.1% and supplemental heat only represents an additional $26.46 a year. This can be
explained by studying the operating profile below (automatically generated by LooplLink):

Zone Load and Operating Profile
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In this case, the number of bin hours below Building Balance Point temperature (the outdoor air temperature at
which the heat generated inside the building balances the building's heat losses to maintain a desired indoor
temperature) is of only 38 hours, which explains the low additional cost of operation due to supplemental heat.
By using a PSC-030 instead of a PSC-036 we save on installation cost, without compromising the cost of
operation of the system. We have therefore optimized the system mix and selected an optimal system balance
between geothermal and supplemental.

If you wish to use the System Sizing Worksheets (see section Il.) for sizing purposes, you will need to
adapt the sheet instructions if you are not sizing to 100% of the heating load.

EXAMPLE: You used the Balance Point Calculator to calculate a target Balance Point Temperature and
determined that you only need to size to 84% of the heating load to achieve that.

You will need to adjust your Heating Load as well as the Heating Output (the “Design capacity” given in the
performance tables) to use the worksheets

Design Heating Load @ 84% (BTUH) = 0.84 * Heating Load (BTUH)
To calculate the system heating capacity at 84%, you will need to use the performance tables. Once you
know the Earth Temperature and the Loop type, read the heating Maximum Capacity and the heating

Design Capacity @ 100%.
Design Capacity @ 84% (BTUH) = 0.84 * Design Capacity (100%) (BTUH) + (1 — 0.84) * Maximum Capacity (BTUH)

O

Verify that: Design Capacity @ 84% (BTUH) > Design Heating Load @ 84%

o Calculate the amount of Auxiliary Heat you will be needing:

Minimum Auxiliary Heat (kW) =

Design Heating Load @ 84% (BTUH) = 0.2 Heating Load (BTUH)— Design Capacity @ 84% (BTUH

3412 | 3412 |

\ |\ y ]
Auxiliary heat to anticipate Supplement heat to meet
extreme weather conditions the rest of the heating load

when design temperatures
may be exceeded

b. LoopLink

In partnership with GeoConnections, Inc., EarthLinked developed the EarthLinked Geothermal Design Software,
a customized version of LoopLink. This powerful web-based ground loop design tool that enables you to design loop
fields for multiple zone, multiple heat pump geothermal systems faster and more accurately than ever before.

The tool can be accessed at: https://eti.looplinkrlc.com where you will be able to subscribe to a plan.
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4) Thermostat set up

a. Thermostat control

Two-stage thermostat heating control: First stage controls the compressor and second stage controls supplemental
heat.

(Note: EarthLinked two-speed units don’t run at low speed in heating mode because there is no advantage to it: the unit
would have to run longer at low speed to satisfy the load, increasing runtime without necessarily generating savings. The
main advantage of a two-stage unit is for dehumidification purposes in cooling mode)

Two-stage thermostat cooling control: EarthLinked two-speed units come with an automatic 10-minute timer for the low
speed in cooling mode, before initiating the high speed when required by the cooling load. Two-stage thermostat
control is still an option for cooling: the first stage of the thermostat will simply be overridden by the timer if the
compressor exceeds 10 minutes of runtime in first stage.

- Based on that information, any thermostat you install has the following minimum compatibility requirement: two
stages for heating and one stage for cooling.

b. Auxiliary heat set up

- Supplemental heat should not be triggered by temperature differential alone.
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CASE 1: Auxiliary heat controlled by outdoor sensor/balance point temperature:

- In this case, you will need to purchase an outdoor thermostat (EarthLinked’s Model THOD or equivalent) to initiate
supplemental heat. Use the Balance Point Calculator embedded in the System Sizing Worksheets to calculate the
balance point temperature and set the outdoor thermostat (set point) to the balance point temperature.

You can access the Balance Point Calculator at earthlinked.com/dealers under the “System Sizing & Performance Tables”
header in the “Technical Manuals” section. Download and open the excel file.

CASE 2: Auxiliary heat controlled by time:

- Read the manufacturer's thermostat manual to correctly adjust the different settings, such as runtimes, temperature
differential, set point temperatures, heating/cooling start temperatures etc.

- Supplemental heat should not be triggered by the temperature differential alone, but (also) by time: a maximum unit
runtime needs to be set. Exceeding this runtime will turn supplemental heat on. Keep in mind when setting this that you
have to compromise between the following factors:

o System efficiency (geothermal being more efficient, delaying supplemental heat can help keep the cost
operation down. However excessively long run times can increase the necessary ground recovery time)
Comfort (shorter cycles can help maintaining appropriate comfort levels in the home)
Dehumidification (which benefits from longer run times)

Compressor lifespan (minimum compressor run time: 10 minutes, minimum compressor off time: 5
minutes)

[I. System Sizing Worksheets

» The 4 sizing guides noted below cover all combinations for (1) air and hydronic heating and cooling systems, and
(2) heating and cooling dominant loads.

» They are listed below and provide the procedures for correctly sizing an EarthLinked® system for a specific
application.

> Each of the guides utilize information from previously and separately calculated heating and cooling loads at
design temperatures (Section 1l1), and selected system performance values (Section V).

> Please note that compressor nominal capacities are given in kBTUH and not in Tons.

The worksheets are as follows:

A. AIR HEATING, 10090 LOAD .....uuutiieieeitiiee ettt e eeette e e e eettee e e eetteeeeeaataeeeeassaeaeesasessesaassaeeeaassssaeaansasessenssanaesns 12
B. AIR COOLING, 105%0 LOAD .....ccttiiitiieeitieeesiteeestteeestteeesteeestaeessseeesaeeesseeesseeessesessseesasseesanseesssseesassessnsseesns 15
C. HYDRONIC HEATING, 1000 LOAD.......ccciitiieeiteeesteeesieeesteeesteeestteessaeessaeesseeesssaeessseeesssessssseessssessnnsessnes 178
D. HYDRONIC COOLING, 105%0 LOAD ....cccctiieiiieeitieeeitieeesiteeectteeetteestaeesseeesseeesseeesssessssseeeessesssssessassessnsseesns 22
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A. Air Heating, 100% load

EarthLinked®
SYSTEM SIZING GUIDE
AIR HEATING, 100%

8
' 4
EARTHLINKED

TECHNOLOGIES

DOMINANT LOAD: HEATING SIZING TO: 100% OF HEATING LOAD 1/3

» This worksheet applies to systems using a DX air handler or cased coil.

1) Heating and Cooling Loads:
Determine heating and cooling requirements (heat gain and heat loss) of the structure, based on the ACCA Manual J

(latest edition) procedure using the ASHRAE 99.6% heating design temperature and the 0.4% cooling design
temperature from the EarthLinked® System Sizing and Performance Tables (SSPT - section 111). Elite RHVAC or
Wrightsoft Right-J software is recommended.

2) Domestic water heating
If domestic water heating by Heat Recovery Module (HRM) is part of the system, for each occupant add 1,000 BTUH to
the Heating Load.

Winter Design Temp: °F Heating Load: BTUH

Summer Design Temp: °F Total Cooling Load: BTUH

Sensible Cooling Load: BTUH

3) Local Earth Temperature
Determine local earth temperature from Temperature Map.

Site Location:

Earth Temp: °F

City State/Prov.
50 45
40
40
55 45
60 50
55
~60 ROUND DOWN
—4 60 _ in heating
85
85
70 65
3o 70
70 7 75
75
8o 80
75

EARTH TEMPERATURES IN CONTIGUOUS UNITED STATES AND SOUTHERN CANADA
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2/3

4) System parameters:
Locate the System Performance Data in the Air Heating Performance Table (SSPT-section IV) based on:

a) Compressor type: (Classic Series or Prime Series)
b) Earth Temperature (see step 3)
c) Earth Loop Configuration (H1, V1, D1, V1.5, D1.5, V2 or D2 based upon available

land area and geology of the earth at the site)

5) System Size and Heating Output:
> Size of the system determined by: Heating Output (Design Capacity) of the system.

Use the appropriate Air Heating Performance Table (SSPT-section IV) selected based on step 4 above.

> The initial selection of a system size (nominal capacity) should have a Heating Output of at least 100%
of the Heating Load in step 2.

Supplemental heat with a rating of at least 20% of the heating load, in BTUH, is a required component of the
system.

System Size Heating Output Heating Load
(nominal capacity) (Design Capacity @ 100% Load) (see Step 2)
kBTUH BTUH BTUH

Is Heating Output at least 100% of the heating load? [ YES [J] NO

Does the performance table require that the unit be equipped with an HPE? [J YES [ NO
(HPE: Heating Performance Enhancement Kit is a required component to enhance heating performance for
Horizontal loops where ground temperature is 70°F or higher. It is recommended for any applications where
automatic change-over or switching between heating and cooling occurs within a 24-hour period)

6) Cooling Outputs:

From the appropriate Air Cooling Performance Table (SSPT-section IV) determine the Total and Sensible Cooling
Outputs using:

> System parameters (see Step 4)
> System size (see Step 5)

Re-Enter the system size (see Step 5) and the Total Cooling Load and Sensible Cooling Load values (see Step 2)
below:

System Size Cooling Output Cooling Loads
(nominal capacity) (Design Capacities) (see Step 2)
kBTUH TOTAL: BTUH TOTAL: BTUH
SENSIBLE: BTUH SENSIBLE: BTUH
Is Total Cooling Output 5% greater than Total Cooling Load? [1YES LINO

Is Sensible Cooling Output 5% greater than Sensible Cooling Load? [ YES [1 NO

Does the performance table require that the unit be equipped with an HCM? [J YES [ NO

(HCM: Hybrid Cooling Module is a required component to enhance cooling mode system efficiency and performance
when required by the performance tables or for applications having low thermal conductivity soils or sustained high
summer temperatures above cooling design temperature)
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7) Selected system: 3/3

System Size: kBTUH Compressor Unit Model:

Air Handler/Cased Coil Model:

Supplemental Electric Heat Kit: [J 5kw [J110kw [J15kW [J20kW (must be = 20% heat load)

Earth Loop Model:

Domestic Water Heating: (Heat Recovery Module Model)

Heating Performance Enhancement Kit (HPE):

Hybrid Cooling Module (HCM):

8) Balance Point:

The balance point temperature for a heating system must be determined if an outdoor thermostat is installed to
initiate supplemental heat. The outdoor thermostat set point is adjusted to the balance point temperature.

For EarthLinked® R-410A systems two heating outputs must be known to determine balance point temperature:
» Design capacity @ 100% Load (see Step 5).
» Maximum capacity (the MAXIMUM heating capacity taken from the Air Heating Performance Table
(SSPT-section 1V) for the specific system selected. Row right above the “Design capacity @ 100% Load”)

To access the Balance Point Calculator: go to www.earthlinked.com/dealers. Sign in under the “EXISTING USERS
LOG IN” section. The Calculator can be found under the “System Sizing & Performance Tables” header in the
“Technical Manuals” section. Download and open the excel file.

BALANCE POINT CALCULATOR

(Applies only to Heating—do not use for Cooling)

.S. Units of Measure
| ENTER DATA
BUILDING HEATING LOAD @DT = 37,500 |BTURE—RESET |
N See step 1 and Manual J
OUTDOOR WINTER DESIGN TEMP = III%—/
P (ASHRAE 99.6% DB)
T EQUIPMENT MAXIMUM CAPACITY = 60,400 [BTUH<€ See step 8 above
EQUIPMENT DESIGN CAPACITY = 38,400 [BTUH< See step 5
O RESULTS
'LI'J BALANCE POINT CAPACITY = |  38,067.2  [BTUH
E BALANCE POINT TEMPERATURE = III"F
70°F INDOOR DESIGN
T )
Balance Point Capacity = BTUH
Balance Point Temperature = °F
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B. Air Cooling, 105% load

EarthLinked®
SYSTEM SIZING GUIDE
AIR COOLING, 105%

8
' 4
EARTHLINKED

TECHNOLOGIES

DOMINANT LOAD: COOLING SIZING TO: 105% OF COOLING LOADS 1/3

- This worksheet applies to systems using a DX air handler or cased coil.

1) Heating and Cooling Loads:
Determine heating and cooling requirements (heat gain and heat loss) of the structure, based on the ACCA Manual J
(latest edition) procedure using the ASHRAE 99.6% heating design temperature and the 0.4% cooling design
temperature from the EarthLinked® System Sizing and Performance Tables (SSPT - section 111). Elite RHVAC or

Wrightsoft Right-J software is recommended.

2) Domestic water heating

If domestic water heating by Heat Recovery Module (HRM) is part of the system, for each occupant add 1,000 BTUH to
the Heating Load.

Summer Design Temp: °F Total Cooling Load: BTUH
Sensible Cooling Load: BTUH
Winter Design Temp: °F Heating Load: BTUH

3) Local Earth Temperature
Determine local earth temperature from Temperature Map.

Site Location: Earth Temp: °F
City State/Prov.
%0 45
40
40
58 ' 4
" 50
55
80
—4 60
6 85 ROUND UP
™ B in cooling
0 I~ 65
o 70
70 7 75
75
80 80
75

EARTH TEMPERATURES IN CONTIGUOUS UNITED STATES AND SOUTHERN CANADA
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4) System parameters: 2/3
Locate the System Performance Data in the Air Cooling Performance Table (SSPT-section IV) based on:

a) Compressor type: (Classic Series or Prime Series)
b) Earth Temperature (see step 3)
c) Earth Loop Configuration (H1,Vv1, D1, V1.5, D1.5, V2 or D2 based upon available

land area and geology of the earth at the site)

5) System Size and Cooling Output:
> Size of the system determined by: Total Cooling Output and Sensible Cooling Output

Use the appropriate Air Cooling Performance Table (SSPT-section V) selected based on step 4 above.

> The initial selection of a system size (nominal capacity) should have a Total and Sensible Cooling
outputs of at least 105% of the Total and Sensible Cooling Loads respectively.

System Size Cooling Output Cooling Loads
(nominal capacity) (Design Capacities) (see Step 2)
kBTUH TOTAL: BTUH TOTAL: BTUH
SENSIBLE: BTUH SENSIBLE: BTUH
Is Total Cooling Output 5% greater than Total Cooling Load? [(1YES LINO

Is Sensible Cooling Output 5% greater than Sensible Cooling Load? [ YES [ NO

Does the performance table require that the unit be equipped with an HCM? [] YES [ NO
(HCM: Hybrid Cooling Module is a required component to enhance cooling mode system efficiency and
performance when required by the performance tables or for applications having low thermal conductivity
soils or sustained high summer temperatures above cooling design temperature)

6) Heating Output:

From the appropriate Air Heating Performance Table (SSPT-section IV) determine the Heating Output using:

> System parameters (see Step 4)
> System size (see Step 5)
Supplemental heat with a rating of at least 20% of the heating load, in BTUH, is a required component of the

system.
Re-Enter the system size (see Step 5) and the Heating Load value (see Step 2) below:

System Size Heating Output Heating Load
(nominal capacity) (Design Capacity @ 100% Load) (see Step 2)
kBTUH BTUH BTUH

Is Heating Output at least 100% of the heating load? [1YES [1NO

Does the performance table require that the unit be equipped with an HPE? [] YES [ NO

(HPE: Heating Performance Enhancement Kit is a required component to enhance heating performance for
Horizontal loops where ground temperature is 70°F or higher. It is recommended for any applications where
automatic change-over or switching between heating and cooling occurs within a 24-hour period)
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7) Selected system: 3/3

System Size: kBTUH Compressor Unit Model:

Air Handler/Cased Coil Model:

Supplemental Electric Heat Kit: [J 5kw [J110kw [J15kW [J20kW (must be = 20% heat load)

Earth Loop Model:

Domestic Water Heating: (Heat Recovery Module Model)

Heating Performance Enhancement Kit (HPE):

Hybrid Cooling Module (HCM):

8) Balance Point:

The balance point temperature for a heating system must be determined if an outdoor thermostat is installed to
initiate supplemental heat. The outdoor thermostat set point is adjusted to the balance point temperature.

For EarthLinked® R-410A systems two heating outputs must be known to determine balance point temperature:
> Design capacity @ 100% Load (see Step 6).
» Maximum capacity (the MAXIMUM heating capacity taken from the Air Heating Performance Table
(SSPT-section IV) for the specific system selected. Row right above the “Design capacity @ 100% Load”)

To access the Balance Point Calculator: go to www.earthlinked.com/dealers. Sign in under the “EXISTING USERS
LOG IN” section. The Calculator can be found under the “System Sizing & Performance Tables” header in the
“Technical Manuals” section. Download and open the excel file.

BALANCE POINT CALCULATOR

(Applies only to Heating—do not use for Cooling)

U.S. Units of Measure
| ENTER DATA
BUILDING HEATING LOAD @DT :BTUH <-RESET |
N See step 1 and Manual J
OUTDOOR WINTER DESIGN TEMP = III“F «— |
P (ASHRAE 99.6% DB)
. EQUIPMENT MAXIMUM CAPACITY =| 37,700  [BTUH <€ See step 8 above
EQUIPMENT DESIGN CAPACITY = 22,100 BTUH <€ See step 6
O RESULTS
_LI_J BALANCE POINT CAPACITY = BTUH
E BALANCE POINT TEMPERATURE = III"F
70°F INDOOR DESIGN
T (fixed)
Balance Point Capacity = BTUH

o
-

Balance Point Temperature =
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C. Hydronic Heating, 100% load

EarthLinked®
SYSTEM SIZING GUIDE
HYDRONIC HEATING, 100%

8
' 4
EARTHLINKED

TECHNOLOGIES

DOMINANT LOAD: HEATING SIZING TO: 100% OF HEATING LOAD 1/4

This worksheet applies to radiant panel hydronic systems using a hydronic water module (HWM) or a
compressor equipped with an internal refrigerant to water heat exchanger.

1) Heating and Cooling Loads:
Determine heating and cooling requirements (heat gain and heat loss) of the structure, based on the ACCA Manual J
(latest edition) procedure using the ASHRAE 99.6% heating design temperature and the 0.4% cooling design
temperature from the EarthLinked® System Sizing and Performance Tables (SSPT-section 111). Elite RHVAC or
Wrightsoft Right-J software is recommended.

2) Domestic water heating

If domestic water heating by Heat Recovery Module (HRM) is part of the system, add 1,000 BTUH for each adult and
teenager to the Heating Load.

Winter Design Temp: °F Heating Load: BTUH

Summer Design Temp: °F Total Cooling Load: BTUH

3) Local Earth Temperature: determine local earth temperature from Temperature Map.

Site Location: Earth Temp: °F
City State/Prov.
50 45
40
40
55 45
60 50
55
80
e ' ROUND DOWN
65 in heating
85
70 I~ 65 |
70 70
70 7 75
75
BO 80
75

EARTH TEMPERATURES IN CONTIGUOUS UNITED STATES AND SOUTHERN CANADA
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2/4

4) System parameters:
Locate the System Performance in the Hydronic Heating Performance Table (SSPT-section IV) based on:

a) Compressor type: (Classic Series or Prime Series)
b) Earth Temperature (see step 3)
c) Earth Loop Configuration (H1, v1, D1, V1.5, D1.5, V2 or D2 based upon available

land area and geology of the earth at the site)
5) System Size and Adjusted Heating Output:
> Size of the system determined by: Adjusted Heating Output of the system.

Use the appropriate Hydronic Heating Performance Table (SSPT-section IV) selected based on step 4 above.

> The initial selection of a system size (nominal capacity) should have an Adjusted Heating Output of at
least 100% of the Heating Load in step 2.

Supplemental heat with a rating of at least 20% of the heating load, in BTUH, is a required component of the
storage water heater.

Start by adjusting the Heating Output (Design Capacity @ 100% Load) by multiplying it by the appropriate
correction factor below. The correction factor is based on the desired Leaving Water Temperature (as measured
at the outlet of the heat exchanger).

CORRECTION FACTORS
HYDRONIC HEATING ONLY

Leaving Water CORRECTION FACTORS
Temperatures (°F) (Capacity & COP)
80 1.17
90 1.09
100 1.00
110 0.90

Adjusted Heating Output = Heating Output (Design Capacity @ 100% load) X Correction factor

= BTUH X
= BTUH
System Size Adjusted Heating Output Heating Load
(nominal capacity) (see above) (see Step 2)
kBTUH BTUH BTUH

Is Adjusted Heating Output at least 100% of the heating load? [1YES [ NO

Does the performance table require that the unit be equipped with an HPE? [] YES [ NO

(HPE: Heating Performance Enhancement Kit is a required component to enhance heating performance for
Horizontal loops where ground temperature is 70°F or higher. It is recommended for any applications where
automatic change-over or switching between heating and cooling occurs within a 24-hour period)
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6) Cooling Output:

For a chilled water air handler: from the appropriate Hydronic Cooling Performance Table (SSPT-section 1V)
determine the Total Cooling Output using:

> System parameters (see Step 4)
> System size (see Step 5)

You should adjust the Total Cooling Output (Design Total Capacity) by multiplying it by the appropriate correction
factor below. The correction factor is based on the desired Leaving Water Temperature (as measured at the outlet
of the heat exchanger).

CORRECTION FACTORS
HYDRONIC COOLING ONLY
Leaving Water CORRECTION FACTORS Adjusted Cooling Output

Temperatures (°F) (Capacity & EER) = Cooling Output (Design Total Capacity) X Correction factor
42 0.94
45 1.00 = BTUH X
48 1.06 = BTUH
52 1.15
56 1.24
60 1.33

Re-Enter the system size (see Step 5) and the Total Cooling Load value (see Step 2) below:

System Size Adjusted Cooling Output Cooling Load
(nominal capacity) (see above) (see Step 2)
kBTUH TOTAL: BTUH TOTAL: BTUH
Is Adjusted Total Cooling Output 5% greater than Total Cooling Load? [1YES LI NO

Does the performance table require that the unit be equipped with an HCM? [ YES [] NO

(HCM: Hybrid Cooling Module is a required component to enhance cooling mode system efficiency and
performance when required by the performance tables or for applications having low thermal conductivity soils or
sustained high summer temperatures above cooling design temperature)

7) Selected system:

System Size: kBTUH Compressor Unit Model:

Hydronic Water Module Model:

Supplemental Electric Heat Kit: [J 5kw [J110kw [J15kW [J20kW (must be = 20% heat load)

Earth Loop Model:

Domestic Water Heating: (Heat Recovery Module Model)

Heating Performance Enhancement Kit (HPE):

Hybrid Cooling Module (HCM):
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8) Balance Point:

The balance point temperature for a heating system must be determined if an outdoor thermostat is installed to
initiate supplemental heat. The outdoor thermostat set point is adjusted to the balance point temperature.

For EarthLinked® R-410A systems two heating outputs must be known to determine balance point temperature:
» Adjusted Heating Output (see Step 5).
» Maximum capacity (the MAXIMUM heating capacity taken from the Hydronic Heating Performance
Table (SSPT-section 1V) for the specific system selected. Row right above the “Design capacity @ 100%
Load”)

To access the Balance Point Calculator: go to www.earthlinked.com/dealers. Sign in under the “EXISTING USERS
LOG IN” section. The Calculator can be found under the “System Sizing & Performance Tables” header in the
“Technical Manuals” section. Download and open the excel file.

BALANCE POINT CALCULATOR

(Applies only to Heating—do not use for Cooling)

U.S. Units of Measure
| ENTER DATA
BUILDING HEATING LOAD @DT =BTUH <-RESET |
N See step 1 and Manual J
OUTDOOR WINTER DESIGN TEMP = IIIOF — |
P (ASHRAE 99.6% DB)
T EQUIPMENT MAXIMUM CAPACITY =| 37,700  [BTUH <€ See step 8 above
EQUIPMENT DESIGN CAPACITY =| 22,100  [BTUH <€ See step 5
O RESULTS
$ BALANCE POINT CAPACITY = BTUH
E BALANCE POINT TEMPERATURE = III“F
70°F INDOOR DESIGN
T (fixed)
Balance Point Capacity = BTUH
Balance Point Temperature = °F
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D. Hydronic Cooling, 105% load

EarthLinked®
SYSTEM SIZING GUIDE
HYDRONIC COOLING, 105%

8
' 4
EARTHLINKED

TECHNOLOGIES

DOMINANT LOAD: COOLING SIZING TO: 105% OF COOLING LOAD

This worksheet applies to radiant panel hydronic systems using a hydronic water module (HWM) or a
compressor equipped with an internal refrigerant to water heat exchanger.

1) Heating and Cooling Loads:
Determine heating and cooling requirements (heat gain and heat loss) of the structure, based on the ACCA Manual J
(latest edition) procedure using the ASHRAE 99.6% heating design temperature and the 0.4% cooling design
temperature from the EarthLinked® System Sizing and Performance Tables (SSPT-section 111). Elite RHVAC or
Wrightsoft Right-J software is recommended.

2) Domestic water heating

If domestic water heating by Heat Recovery Module (HRM) is part of the system, add 1,000 BTUH for each adult and
teenager to the Heating Load.

Summer Design Temp: °F Total Cooling Load: BTUH

Winter Desigh Temp: °F Heating Load: BTUH

3) Local Earth Temperature: determine local earth temperature from Temperature Map.

Site Location: Earth Temp: °F
City 50 .
40
40
55 ' 45
&0 50
55
80
1 80 ) ROUND UP
5 . .
65 in cooling
70 s
3o 70
70 7 75
75
80 80
75

EARTH TEMPERATURES IN CONTIGUOUS UNITED STATES AND SOUTHERN CANADA
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4) System parameters:
Locate the System Performance in the Hydronic Cooling Performance Table (SSPT-section 1V) based on:

a) Compressor type: (Classic Series or Prime Series)
b) Earth Temperature (see step 3)
c) Earth Loop Configuration (H1, v1, D1, V1.5, D1.5, V2 or D2 based upon available

land area and geology of the earth at the site)

5) System Size and adjusted Cooling Output:
> Size of the system determined by: Adjusted Cooling Output of the system.

Use the appropriate Hydronic Cooling Performance Table (SSPT-section IV) selected based on step 4 above.

» The initial selection of a system size (nominal capacity) should have an Adjusted Cooling Output of at
least 105% of the Cooling Load in step 2.

Start by adjusting the Cooling Output (Design Total Capacity) by multiplying it by the appropriate correction factor
below. The correction factor is based on the desired Leaving Water Temperature (as measured at the outlet of the
heat exchanger).

CORRECTION FACTORS
HYDRONIC COOLING ONLY Adjusted Cooling Output

Leaving Water CORRECTION FACTORS = Cooling Output (Design Total Capacity) X Correction factor

Temperatures (°F) (Capacity & EER) = BTUH X

42 0.94

45 1.00 = BTUH

48 1.06

52 1.15

56 1.24

60 1.33

System Size Adjusted Cooling Output Cooling Load
(nominal capacity) (see above) (see Step 2)
kBTUH TOTAL: BTUH TOTAL: BTUH

Is Adjusted Total Cooling Output 5% greater than Total Cooling Load? [L1YES LI NO

Does the performance table require that the unit be equipped with an HCM? [ YES [] NO

(HCM: Hybrid Cooling Module is a required component to enhance cooling mode system efficiency and
performance when required by the performance tables or for applications having low thermal conductivity soils or
sustained high summer temperatures above cooling design temperature)
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6) Heating Output:

If Hydronic Heating is also required, from the appropriate Hydronic Heating Performance Table (SSPT-section IV)
determine the Heating Output using:

> System parameters (see Step 4)
> System size (see Step 5)

Supplemental heat with a rating of at least 20% of the heating load, in BTUH, is a required component of the
storage water heater.

You should adjust the Heating Output (Design Capacity @ 100% Load) by multiplying it by the appropriate
correction factor below. The correction factor is based on the desired Leaving Water Temperature (as measured
at the outlet of the heat exchanger).

CORRECTION FACTORS
HYDRONIC HEATING ONLY Adjusted Heating Output
Leaving Water CORRECTION FACTORS = Heating Output (Design Capacity) X Correction factor
Temperatures (°F) (Capacity & COP) = BTUH X
80 1.17 = BTUH
90 1.09
100 1.00
110 0.90

Re-Enter the system size (see Step 5) and the Heating Load (see Step 2) below:

System Size Adjusted Heating Output Heating Load
(nominal capacity) (see above) (see Step 2)
kBTUH BTUH BTUH

Is Adjusted Heating Output at least 100% of the heating load? [JYES L[] NO

Does the performance table require that the unit be equipped with an HPE? [] YES L[] NO

(HPE: Heating Performance Enhancement Kit is a required component to enhance heating performance for
Horizontal loops where ground temperature is 70°F or higher. It is recommended for any applications where
automatic change-over or switching between heating and cooling occurs within a 24-hour period)

7) Selected system:

System Size: kBTUH Compressor Unit Model:

Hydronic Water Module Model:

Supplemental Electric Heat Kit: [ 5kWw [J10kw [115kW [120kW (must be > 20% heat load)

Earth Loop Model:

Domestic Water Heating: (Heat Recovery Module Model)

Heating Performance Enhancement Kit (HPE):

Hybrid Cooling Module (HCM):
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8) Balance Point:

The balance point temperature for a heating system must be determined if an outdoor thermostat is installed to
initiate supplemental heat. The outdoor thermostat set point is adjusted to the balance point temperature.

For EarthLinked® R-410A systems two heating outputs must be known to determine balance point temperature:
» Adjusted Heating Output (see Step 6).
» Maximum capacity (the MAXIMUM heating capacity taken from the Hydronic Heating Performance
Table (SSPT-section 1V) for the specific system selected. Row right above the “Design capacity @ 100%
Load”)

To access the Balance Point Calculator: go to www.earthlinked.com/dealers. Sign in under the “EXISTING USERS
LOG IN” section. The Calculator can be found under the “System Sizing & Performance Tables” header in the
“Technical Manuals” section. Download and open the excel file.

BALANCE POINT CALCULATOR

(Applies only to Heating—do not use for Cooling)

U.S. Units of Measure
| ENTER DATA
BUILDING HEATING LOAD @DT =BTUH <-RESET |
N See step 1 and Manual J
OUTDOOR WINTER DESIGN TEMP = IIIOF — |
P (ASHRAE 99.6% DB)
T EQUIPMENT MAXIMUM CAPACITY =| 37,700  [BTUH <€ See step 8 above
EQUIPMENT DESIGN CAPACITY =| 22,100  |[BTUH <€ See step 6
O RESULTS
$ BALANCE POINT CAPACITY = BTUH
E BALANCE POINT TEMPERATURE = III“F
70°F INDOOR DESIGN
T (fixed)
Balance Point Capacity = BTUH
Balance Point Temperature = °F
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[II. Design Temperatures

ASHRAE Outdoor Design Condition

Heating and cooling design temperatures for selected locations in the U.S.A. and Canada are listed on the following
pages. This table is from the 2009 ASHRAE Handbook of Fundamentals, Chapter 14, Climatic Design Information —
Appendix, with permission from ASHRAE.

The values for heating design temperatures represent 99.6% of the recorded temperatures during the heating season
for the selected location. The values for cooling design temperatures represent all but 0.4% of the recorded
temperatures during the cooling season for the selected location.
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99.6% 0.4% 99.6% 0.4%
HEATING | COOLING HEATING |COOLING
LOCATION DESIGN | DESIGN |LOCATION DESIGN DESIGN
TEMP, | TEMP, TEMP, TEMP,
Fe Fe Fe Fe
Alabama California — con't
AUBURM-OPELIKA APT 237 23.0 BEURBANK-GLENDALE-PASSADENA A 30.0 03.3
BIRMINGHAM MUNICIPAL AP 19.6 85.0 CAMARILLD (AWDE) 7.3 4.6
CAIRMES AAFIOZARK 2659 954 CAMP PENDLETON MCAS 32.8 92.0
DOTHAM MUMNICIPAL 273 0E.3 CARLSBAD/PALOMAR 43.0 81.7
GADSEMN MUMI (AWOS) 18.8 934 CASTLEAFB/MERCED 306 905
HUNTSVILLE INTLA OMES FIELD 17.0 046 ELTORD MCAS 40.3 o921
MAXWELL AFE/MONTZOM 279 g7.2 FREZMO ¥OSEMITEINTLAP 3.5 103.6
MOBILE REGIOMAL &P 269 83.5 FULLERTOMN MUMICIPAL 3.2 2.7
MONTGOMERY DAMMELLY FIELD 237 86.2 GEORGEAFE 276 100.7
MUSCLE SHOALS REGIONAL AP 17.8 855 HAYWARD AIR TERM kYR 87.6
TUSCALOOSAMUMNICIPAL AP 2008 887 IMPERIAL 385 111.1
Alaska JACKMNORTHROPFLDH a7 85.0
FAIRBANKS INTL ARPT -43.3 81.2 LAMCASTER GENWMFOXFIELD 215 102.3
FT. RICHARDSOMN/BRY A -18.8 73.9 LEMOORE REEVES MAS 287 103.0
ANCHORAGEELMENDORF -26.0 737 LIVERMORE MUMNICIPAL 30.3 033
LAKEHOOD SEAPLAMNE 226 T4.5 LOMPOC (AW D) 32.4 81.4
ANCHORAGE INTL AP 22T 7.4 LONG BEACH DALUGHERTY FLD 412 g1.2
ANCHORAGE MERRILL FIELD -23.9 72.9 LOSANGELES INTLARPT 4.4 83.7
JUNEAU INT'L ARPT 3.3 T35 MARCH AFB/RIVERSIDE 34.2 100.6
Arizona MCCLELLAN AFB 3.7 101.9
CASA GRAMDA (AWDS) 32.0 108.5 MODESTO CITY-COUNTY AP 31.0 101.1
DANIS-MONTHAMN AFB 3290 105.4 MOMNTEREY PEMINSULA 36T T7.3
FLAGSTAFFAIRPORT 39 8.5 MOUNTAIN VIEW MOFFETT FLD NAS 36.4 88.2
LUKE AFB/PHOEMILX 353 110.8 MAPA GO AIRPORT 30.0 891.2
PHOEMIX SKY HARBOR INTL AP 336 110.2 MORTOM AFB/SAMN BERM 339 102.9
PRESCOTT LOVEFIELD 17.5 84.3 DAKLAMD METROPOLITAN ARPT 37.2 81.3
TUCSON INTERNATIOMAL AP T 1059 ONTARIO 36.0 100.6
YUMAINTLAIRPORT 41.8 110.8 PALM SPRINGSINTL 427 111.2
YUMAMCAS 4.7 110.9 PALM SPRING S THERMAL AP 31.0 111.3
Arkansas POINT ARGUELLD 456 71.2
BENTONVILLE (AWOS) 10.1 835 POINT MUGU NF 38.9 82.0
FAYETTEVILLE DRAKE FIELE 8.0 852 PORTERVILLE (AW OS) 304 100.4
FORT SMITH REGIOMAL &P 147 991 REDDIMG MUNICIPAL ARPT 26.4 10559
JOMESBORO MUMI 12.4 96.4 RIVERZIDE MUNI 36.0 89.8
LITTLEROCK ADAMS FIELD 172 88.0 SACRAMENTO EXECUTIVE ARPT 3.4 100.1
LITTLEROCKAFE 15.3 99 3 SACRAMENTO MATHER AIRPORT 288 101.3
LITTLEROCK/ADAMSF 16.4 852 SACRAMENTO METROPOLITAM AP 3.5 100.4
PIME BLUFF Fas AP 211 871 SALIMNAS MUNICIPAL AP 33.9 82.9
ROGERS (AWOS) 10.0 934 SAM DIEGO LINDBERGH FIELD 443 84.1
SILOAM SPRING(AWDS) 10.3 0E.5 SAM DIEGO MIRAMAR MAS 330 80.3
TEXARKAMNAWEEBE FIELD 216 93.5 SAMDIEGO NORTH ISLAND NAS 446 82.3
California SAN DIEGOMBROWNFLD 38.9 88.3
ALAMEDA MAS 40.3 834 SAN DIEGOMONTGOMER 40.9 88.3
BAKERSFIELD MEADOWS FIELD 322 1031 SAN FRAMCISCO INTLAP 38.9 83.0
BEALE AFBMARYSVILE 321 100.7 SAMJOSEIMTL AR 387 923
ASHRAE Design Temperatures for Selected Locations 1/8
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959.6% 0.4% 99.6% 0.4%
HEATING [ COOLING HEATING [COOLING
LOCATION DESIGN | DESIGN |LOCATION DESIGN | DESIGN
TEMP, TEMP, TEMP, TEMP,
F F*® F* F*
California — con't Florida — con't
SAM LUIS CO RGHL 340 38.3 OCALA MUNI (AW OS) 287 83.2
SAMTABARBARA MUMICIPAL AP 347 329 ORLANDO EXECUTIVE AP 40.0 8936
SAMTAMARIAPUBLIC ARPT 322 342 ORLANDO IMTLARPT 5T 937
SAMTAROSA (ANDS) 287 853 ORLANDO SAMFORD AIRPORT 336 8459
STOCKTON METROPOLITAN ARPT 3056 100.8 PAMAMA CITY BAY CO 321 927
TRAVIS AFB/FAIRFLE 3.8 55.8 PEMSACOLAFOREST SHERMAM MAS 2583 83.2
TUSTIMN MCAF 339 935 PEMSACOLAREGIOMAL AP 255 8937
WISALLAMUMI (AWOS) 285 99.3 SARASOTABRADEMTOM 353 922
Colorado SOUTHWEST FLORIDAI 41.2 83.3
BUCKLEY AMGB/DENVER -0.2 93.0 ST PETERSBURG CLEAR 425 93.2
COLORADO SPRIMGS MUNMI AP 0.7 90.3 TALLAHASSEE REGIOMAL AF 254 8R5
DEMVER IMTL AP 0.7 8943 TAMPA INTERMATIOMAL AP 354 824
DEMVER STAPLETOM INT'LARFT -4.0 535 TYMDALL AFB e 91.2
DEMNVERJCEMTEMMIAL -1.8 1.4 WEMICE FIER 423 376
FORT COLLINS (AWO ) 0.1 935 WERD BEACH MUNICIPAL ARPT 338 81.7
FORT COLLINS(SAWRS) -4.8 39.8 WEST PALM BEACH INTL ARFT 4432 91.4
GRAMD JUNCTION WALKER FIELD 6.0 87.4 Georgia
GREELEY/MWELD (AWOS) -B5 G54 ALBANY DOUGHERTY COUNTY AP 254 85.7
PUEELO MEMORIAL &P =20 5.4 ATHEMS BEM EFPS AP 21.8 852
Connecticut ATLANTA (MEXRAD) 19.1 92.8
BRIDGEFPORT SIKORSKY meuomiaL 10.F ar4 ATLANTAHARTSFIELD INTL Al 207 93.3
HARTFORD BRADLEY INTL AP 31 1.5 ALUGUSTABUSH FIELD 222 a7
HARTFORD BRAINARDFD 5.4 80.5 AUGUSTADAMIEL FLD 275 85.8
OXFORD (AWOS) 31 ar.s COLUMBUS METROPOLITANARFT 251 895.3
WILLIMANTIC (ASOS) 31 39.9 DEKALE PEACHTREE 225 8933
Delaware DOBBIMS AFBMARIETT 19.5 8935
DOVER AFB 139 2.1 FORT BEMMING 230 85.7
WILMINGTOM NEW CASTLE cuTy Ap 1.7 91.9 FULTOM GO ARPT BROW 19.8 8356
Florida GAINESVILLEVLEE GIL 230 891.3
CECILFIELD 2593 853 HUMTER &&F 250 854
DAYTOMABEACH IMTLAP 34T 2.7 MACOMN MIDDLE GAREGIOMAL AP 235 85.7
FORT LAUDERDALE sowvwoon INT 457 91.8 MOODY AFBAVALDOSTA 299 857
FORT MYERSPAGEFIELD 424 3.7 ROMERE RUSZELL AP 17.2 95.4
GAINESVILLE REGIOMAL AF 287 83.5 SAVANMAH INTL AP 271 855
HOMESTEAD AFB 454 81.2 WALDOSTAWBAIRPORT 275 95.4
JACKSOMNWILLE INTL ARPT 292 84 5 WARMER ROBINS AFB 2510 g7.3
JACKSONWILLE MAS 32.2 855 Hawaii
JACKSONVILLE/CRAIG 3.6 3.4 BARBERS POIMT MNAS 5S4 80.9
MACDILL AFB/TAMPA 40.3 83.1 HILO INTERMATIOMAL AP 615 366
MAYPORT NS 344 245 HOMOLULU INTLARPT 81.2 89.9
MELEOQOURME REGIOMAL AP 390 526 KAMEOHE BAY MCAS 643 853
MIAMI INTL AP 477 91.8 fdaho
MIAMIFKEMPALL-TAMPA 454 52.4 BOISE AIR TERMIMAL 27 83. 1
MAPLES MUMICIPAL 438 90.9 CALDWELL (AWOS) 11.8 g97.0
MASASHUTTLEFCLTY 35.4 91.9 COEUR D1 ALEME(AWOE) 8.7 91.4

ASHRAE Design Temperatures for Selected Locations 2/8
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99.6% 0.4% 99.6% 0.4%
HEATING | COOLING HEATING |COOLING
LOCATION DESIGN | DESIGN |LOCATION DESIGN | DESIGN
TEMP, | TEMP, TEMP, TEMP,
Fe Fe Fe Fe
ldaho — con't Kansas— con't
IDAHO FALLS FANNING FIELG 87 91.7 TOPEKAFORBES FIELD 10 96.7
JOSLIN FLD MAGIC VA 9.4 94.5 TOPEKA MUNICIPAL AP 08 97.1
LEW1STON MEZ PERGE CNTY AP 10.2 97.8 WICHITAMID-CONTINENT AP 40 100.4
POCATELLD REGIONAL AP 49 94.4 WICHITA/COL JABARA 59 99,7
Hlinois Kentucky
AURORA MUMICIPAL 20 0.8 BOWLING GREENWARRENCO AP 55 93.2
CAHOKIAST. LOUIS 95 935 CINCINMATINORTHERMKY AP 3.1 1.4
CHICAGC MIDWAY AP 18 92.1 FORT CAMPBELL (AAF) 9.9 94.4
CHICAGC OHARE INTL AP -40 91.9 HEMDERSON CITY 73 92.9
DECATUR 04 93.0 LEXINGTOM BLUEGRASS AP 5.0 91.7
GLENVIEW NAS 45 93.2 LOUISVILLE BOWMAN FIELD 7.1 93.3
MOLINE QUAD CITY INTLAP 52 935 LOUISVILLE STANDIFORD FIELD 8.0 934
PEORIA GREATER PEORIA AP 35 927 SOMERSET(AWOS) 1356 94.7
QUINCY MUNI BALDWIN FLD 20 93.3 Louisiana
ROCKFORD GREATER ROCKFORD AP| -8.4 91.5 ALEXANDRIA ESLER REGIONAL AP 26.5 97.3
SCOTT AFB/BELLEVILL 45 5.1 ALEXANDRIA INTERMATIONAL 267 95.5
SPRINGFIELD CAPITAL AP 2.1 92.9 BARKSDALE AFB 225 97.3
UNIV OF ILLINOIS WI -1.0 92.5 BATON ROUGE RYAMN ARPT 276 94.2
W. CHICAGO/DUPAGE 54 30.5 LAFAYETTE REGIOMAL AF 286 942
Indiana LAKE CHARLES REGIOMNAL ARPT 29.6 94.1
EVAMNSVILLE REGIONAL AF 55 93.9 MONROE REGIOMAL AP 236 95.9
FORT WAYMNE INTL AP 28 31.1 NEW ORLEANS ALVIN CALLENDERF 30.1 525
GRISSOM ARB -39 92.4 MEW ORLEANS INTLARPT 315 936
INDIAMAPCOLIS INTL AP 05 31.1 NEW ORLEANS LAKEFRONT AP 356 93.4
LAFAYETTE PURDUE UNIV AP 23 92.4 SHREVEPORT DOWNTOWN 27.0 99.3
MOMROECO 4.3 30.5 SHREVEPORT REGIOMAL ARPT 238 97.5
SOUTHBEND MICHIANARGHLAP | -15 30.9 Maine
TERRE HAUTE/MULMAN 03 92.1 AUBURN-LEWISTON 53 87.9
fowa BANGOR INTERMATIONAL AP 74 87.8
AMES MUNI ARPT 53 30.5 BERUNSWICKNAS 25 55.4
ANKENY REGIONAL ARP 54 94.9 PORTLAND INTLJETPORT 03 86.8
BOOME MUNI 538 91.3 SANFORD MUNI (AWOS) 538 88.4
CEDAR RAPIDS MUNICIPAL AP 95 316 Marytand
DAVENPORT NEXRAD -34 90.3 ANDREWS AFB 139 94.0
DBS MOINES INTLAP -89 93.4 BALTIMORE BLT-WASHNGTN INTL 129 93.9
DUBUQUE REGIONAL AP -82 9.3 THOMAS POINT 173 86.7
SIOUX CITY SIOUX GATEWAY AP -8.8 93.4 Massachusets
WATERLOO MUNICIPAL AP -12.7 91.8 BARNSTABLE MUNI BOA 95 84.0
Kansas BOSTON LOGANM INTLARPT 74 90.8
FT RILEY/MARSHALL A -1.4 99,5 BUZZARDS BAY 119 756
LAWRENCE MUNI ARPT 5.1 9.1 CHATHAM MUNI ARPT 10.4 1.5
MANHATTAN RGML 25 99.9 LAWRENGCE MUNI 23 90.2
MCCONMELL AFB 5.2 99.9 MARTHAS VINEYARD 8.9 82.4
OLATHENOHNSON CO. 5.2 96.7 NEW BEDFORD RGNL 74 88.1
SALINA MUNIGIPAL AP 0.9 101.3 NORWOOD MEMORIAL 26 90.4
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99.6% 0.4% 99.6% 0.4%
HEATING | CODLING HEATING |COOLING
LOCATION DESIGN | DESIGN |LOCATION DESIGN | DESIGH
TEMP, TEMP, TEMP, TEMP,
Fe Fe Fe Fe

Massachusens - con’t Missouri — con't
OTISANGE 5.3 845 SPRINGFIELD REGIOMAL ARPT 43 85.0
PLYMOUTH MUNICIPAL 45 88.4 ST LOUIS LAMBERT INTLARPT 4.1 956
SOUTHWEYMOUTH NAS 5.9 g1.2 STLOUISSPIRIT OF STLOUISA 5.1 85.2
WORCESTER REGIOMAL ARPT 1.6 85.7 Montana

Michigan BILLINGS LOGAN INTLARPT -11.6 94.9
DETROIT CITY AIRPORT 4.1 80.8 BOZEMAN GALL ATIM FIELE -18.1 91.3
DETROIT METROPOLITAN ARPT 1.4 50.3 BUTTEBERT MOQMEY ARPT -20.4 §7.8
DETROIT WILLOWRUN AP 0.8 90.4 GREAT FALLS -12.5 80.5
FLINT BISHOP INTLARPT -1.0 89.4 GREAT FALLS INTLARPT -1TT 521
GRAND RAPIDS KENT counTy NT 14 89.3 MALMSTROM AFB -16.9 82.9
GROSSEISLEARPT 73 80.8 MISSOULA INTERMATIOMNAL AP -6.0 5215
HOLLAMDITULIP CITY 7.4 88.3 Nebraska
JACKSON REYNOLDS FIELD -0 885 GRAND ISLAND CENTRAL MERECTO 6.1 98.2
KALAMAZOO BATTLECR 3.0 801 LINCOLM MUNICIPAL ARPT -54 87.2
LAMSING CAPITAL CITY ARPT -2.5 80.4 OFFUTT AFB/BELLEVUE -32 85.0
MUSKEGON COUNTY ARPT 40 88.2 OMAHA EPPLEY AIRFIELD -6.3 85.0
OAKLAMND CO INTL 1.1 g9.8 OMAHAWSFO -7.8 834
SAGINAW TRICITY INTL AP 0.0 459 Nevada
SELFRIDGE ANGB 27 80.3 LASVEGAS MCCARRAN INTLAP 30.5 108.3
ST CLAIR COUNTY INT 0.8 80.3 MELLIS AFB 28.2 108.2

Minnesota RENC TAHOE INTERMATIOMAL AP 11.9 857
DULUTHHARBOR (COS) -12.4 5.1 New Hampshire
DULUTH INTERMATIOMAL ARPT -19.5 g4.5 COMCORD MUNICIPAL ARPT -4.8 89.8
FLYING CLOUD -8.6 0.8 JAFFREY MUMICIPAL -3.8 85.4
MAMNKAT O{AW OS) -13.2 859.8 MAMNCHESTER AIRPORT 1.0 g1.2
MINMEAPOLISELAIME -8.7 80.3 PEAZSE INTLTRADEPOR 2.8 9.3
MINMEAPOLISICRYSTAL 8.6 80.6 New Jersey
MIMMEAPOLIZ-ST PAULINTLARF -13.4 91.0 ATLANTIC CITY INTLAP 9.9 92.3
ROCHESTER INTERMATIOMNAL aser -152 88.2 EELMAR-FARMINCDALE 107 0.7
SOUTH ST PALL MUMI 0.3 0.7 MCOUIRE AFB 10.3 929
STCLOUD REGIOMAL ARPT -18.3 0.0 MILLYILLE MUNICIPAL &P 103 519
ST PAUL DOWNTOWM AP -12.0 S0.4 NEWARK INTERMNATIOMNAL ARFT 11.0 940

Mississippi TETERBORO AIRPORT 5.8 524
HATTIESBURG LAUREL 263 95.8 TREMTOM MERCER COUNTY AP 8.8 828
JACKSON INTERMATIOMAL AP 220 958 New Mexico
KEESLER AFB/BILOX1 30.3 83.5 ALAMOGORDOWHITE S& 21.1 100.0
MERIDIAN KEY FIELD 21.8 857 ALBUQUERQUEINTLARPT 177 95.2
MERIDIAM MAAS 20.8 gr.2 CAMMNOMN AFBICLOVIS 11.8 97.4
TUPELD C D LEMONS ARPT 18.3 850 CLOVIS MUNI {AWOS) 13.8 571

Missouri FARMINGTON FOUR CORMERS REGL 75 D40
CAPE GIRARDEAU MUNICIPAL AP 7.4 94.8 HOLLOMAN AFB 19.0 291
COLUMBIA REGIOMAL AIRPORT 13 4.7 ROSWELL INDUSTRIAL AIR PARK 16.3 90.8
JEFFERSOM CITY MEM 74 85.2 WHITE SAMDS 18.4 g2.0
JOPLINMUNICIPALAP 5.8 968 New York
KAMSAS CITY DOWNTOWN AP 28 gr.2 ALBANY COUNTY AP -18 §9.0
KANSAS CITY INTL ARPT -01 98.2 AMBROSELIGHT 128 §3.8
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99.6% 0.4% 99.6% 0.4%
HEATING | COOLING HEATING |COOLING
LOCATION DESIGN | DESIGN |LOCATION DESIGN | DESIGN
TEMP, TEMP, TEMP, TEMP,
F* F* F*® F®
New York — con't Ohio — con't
BIMGHAMTON EDWIN ALIMK FIELD| -1.0 355 FIMDOLAY AIRPORT -0.4 804
BUFFALO MIAGARAIMNTL AF 2.7 88.5 LAMCASTERWAIRFIEL 3.1 80.5
ELMIRA CORMING REGIOMNAL &P -1.8 89.9 MAMSFIELD LAHM MUMICIPAL ARPT 0.l g8.0
GRIFFISS AFB -5.0 88.7 OHID STATE UMIVERSI 6.9 S0.4
ISLIPLOMNG ISL MACARTHUR AP 106 8g.4 RICKEMNBACKER AMNGE 43 825
JAMESTOWHN (AWOS) 1.0 82.4 TOLEDO EXPRESS AIRPORT 03 g1.2
NEW Y ORKJ F KEMNEDY INTL AR 12.8 897 WR1GHT-PATERSOMAFE 1.4 891.3
NEW YORK LAGUARDIA ARPT 128 822 YOUNGSTOWNRESIONAL AIRPORT 1.8 88.5
MEWBURGH/STEWART 35 89.8 Oklahoma
MIAGARAFALLS AF 25 379 FORT ZILL 126 100.5
PLATTSBURGH AFE 96 36.5 LAWTON MUMNICIPAL 179 102.4
POUGHKEEPSIE DUTCHESS CO AR 0.5 01.4 OKLAHOMA CITY WILL ROGERS WOR 11.4 005
REPUBLIC 11.% 90.2 OKLAHOMA CITY AVILEY 12.1 9956
ROCHESTER GREATER=ocHssTER ) 2.1 88.4 STILLWATER REMNL 13.6 101.8
SYRACUSEHAMCOCKINTLARFT =27 88.9 TIMKER AFE 12.1 993
UTICAONEIDACOUNTY AP -0 a7.5 TULSA INTERMATIOMNALAIRPORT 10.9 95.4
WHITE PLAINS WESTCHESTERCO 7T 80.0 TULSALLOYD JOMES 15.8 100.1
North Carolina VAMNCE AFE 6.5 100.6
ASHEVTLLE REGIOMNAL ARPT 138 88.1 Oregon
CHARLOTTEDOUGLAS INTLARPT 205 94 1 AURORASTATE 275 91.2
FAYETTEVILLERGML G 21.4 8955 CORVALLIS MUNI 250 928
FORT BRAGG/SIMMOMS 217 896.6 EUCEME MAHLOM SWEET ARPT 224 91.4
GREEMSBORO PIEDMONT muc o 17.1 922 MG MINKYLLE MUNI 276 91.4
HICKORY REGIOMAL AF 18.9 525 MEDOFORD ROGUEVALLEY INTL AP 225 88.9
JACKSONVILLE (AW OS) 200 8935 PORTLAMD INTERMNATIOMAL AP 235 91.2
NEW RIVER MCAF 229 932 PORTLAMD/HILLSBORD 21.8 891.8
PITT GREEMVILLE ARP 209 852 REOMOMND ROBERTSFIELD 54 92.8
POPEAFE 212 g7.0 SALEM MCHARY FIELD 218 92.0
RALEIGH DURHAM smzassmons 18.8 841 Pennsyhvania
RICHMOMD INTERMATIOMAL &P 16.8 0948 ALLEMTOWHN LEHIGH YALLEY INT1 7.0 91.0
SEYMOUR-JOHMZ0M AFB 217 098.5 ALTOOMABLAIR OO ARPT 47 88.5
WILMINGTOM INTERMATIOMAL az=7| 240 83.3 BUTLER CO. (AWOS) 3.1 88.0
WINSTOM-SALEM REYMOLDS AP 18.2 g92.4 ERIEINTERNATIOMAL AP B2 o6.4
North Dakota HARRISBURIS CAPITAL GITY ARPT 8.7 92.4
BIZMARCK MUMICIPAL ARPT =200 93.9 MIDDLETOWMNHARRISBURS INTLAP 10.7 926
FARGO HECT ORINTERNATIONAL AP -20.4 891.0 PHILADELPHIA INTERMATIOMAL Al 12.6 93.2
GRAMD FORKSAFB -20.4 80.8 PHILADELPHIAME PHILADELPHIA 11.0 8931
GRAND FORKS INTEaNaATIONAL AP -22.2 80.04 PITTSEBURGH ALLEGHENY CO AF 43 89.9
MINOT AFBE -22.2 832 FPITTZEURGH INTERMATIOMAL AP a7 go.b
MIMOT FAL AP -18.59 91.4 READIMG SPAATZ FIELD 9.4 2.4
Ohio WASHINGTOM (AW S) 27 g8.4
AKROM AKRON-CANTOMREG AP 1.8 88.7 WILKES-BARRE SCRAMTON INTLAP 35 88.9
CIMGINMATI MUNICIPAL AP LUNEI 8.3 92.8 WILLOW GROVE MAS 10.2 927
CLEVELAMD HOPKINS IMTL AP 25 9.4 Rhode Isfand
COLUMBUSPORT COLUMBUS 32 81.1 PAWTUCKET (AWOS) 31 88.1
DAYTOM INTERMATIOMNALamsoRT 0.6 90.3 PROVIDEMCET F OREEM STATEAR 72 80.1
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99.6% 0.4% 99.6% 0.4%
HEATING | COOLING HEATING (COOLING
LOCATION DESIGN | DESIGN |LOCATION DESIGH DESIGN
TEMP, TEMP, TEMP, TEMP,
Fe F° Fe F°
South Carolina Texas— con't
CHARLESTOM IMTLARPT 269 8943 HOUSTOM/ELLIMGTON 320 951
COLUMEBIAMETRO ARFT 220 a7.0 KELLY AFE 256.4 1002
FLOREMCE REGIOMAL AP 23.4 9.9 KILLEEM MUM| (AW O ) 285 905
FOLLY ISLAMD 36 878 LAREDO IMTLAIRPORT 339 102.5
GREEK GREEMVL-SPARTAMBRGA 205 840 LALIGHLIM AFE 284 1042
SHAW AFBISUMTER 242 954 LONGWVIEW GREGG COUNTY AP 218 991
Sourh Dakora LUBBOCK INTERMATIONAL AF 13.3 98.8
ELLSWORTH AFE -82 86.5 LUFKIM AMGELINA COD 254 o975
RARPID CITY REGIONAL ARPT -10.5 896.9 MC GREGOR (AWOS) 252 8999
SIOUX FALLSFOSSFIELD -13.7 823 MCALLEN MILLER INTL AP 36 58 100.1
Tennessee MCKIMNEY MUMI ARPT 21.4 100.3
BRISTOLTRIGCITY AIRPORT 11.4 89.9 MIDLAMD INTERMATIONAL AP 18.3 100.3
CHATTANOOGA LOVELL FIELD AF 17.7 o245 MACOGDOCHES (ANDS) 253 o7.4
JACKSON MCKELLAR-SIPES REc A 135 47 PORT ARAMSAS 356 859
KMOXVILLE MCGHEE TWS0OM AP 15.0 528 PORT ARTHUR JEFFERSOMN COUNTY 0.5 042
MEMPHIS INTERMATIOMNAL AP 17.0 896.0 RANDOLPH AFE 275 594
MILLINGTON MUMIARP 14.0 8973 REESE AFE 121 100.0
MAZSHVILLE INTERMATIOMAL AF 12.9 044 SABIME 322 86.4
Texas SAM AMGELO MATHISFIELD 201 100.2
ABILEME DYESS AFB 16.2 101.4 SANAMTOMIO INTL AP 274 88.5
ABILEME REGIOMAL AP 17.8 899.3 SAM ANTONIOMSTINSON 305 100.0
AMARILLO INTERMATIOMAL AP 7.2 g9r.3 ZAM MARCOS MUNI 275 99,1
AUSTIM/BERGETROM 282 899.7 VICTORIA REGIONSL AP 25.8 8966
BEROWMSVILLE S PADRE ISLIMTL 35.4 855 WACO REGIOMALAP 225 100.8
CAMPMABRY 287 094 WICHITAFALLS MUMICIPAL ARPT 18.3 102.5
COLLEGE STATION sasTERwW0o00 FL 26.0 952 Urah
CORPUS CHRISTIINTLARFT 326 858 HILLAFB/OGDEM 0.6 833
CORPUS CHRISTIMAS 356 932 LOGAM-CACHE AIRPORT -5.3 85.0
DALLASHENSLEY FIELD MAS 18.5 ooy PROWO MUNI (AWO S} 5.0 845
DALLAS LOVEFIELD 218 100.3 SAINT GEORGE (AWOS) 26.8 1062
DALLASREDBIRD ARFPT 265 100.2 SALT LAKE CITY INTLARFT 5.3 o7.4
DALLAS-FORT WORTH INTLAP 203 100.4 Vermont
DELRIQ INTERMNATIOMAL AF 30.7 101.5 BURLINGTONINTERMATIOMNAL AP -8.3 88.3
DRAUGHOMN MILLER CEM 245 899.5 Virginia
EL PASO INTERMATIOMAL AF 226 100.6 DANVILLE FAS AP 18.4 83.2
FORT HOOD'GRAY ALF 237 999 DINWIDDIE GO 155 o7.4
FORTWORTH ALLIAMCE 215 101.6 FORT BELVOIR/DAVISO 126 862
FORTWORTH MEACHAM 199 100.9 LANGLEY AFB/HAMPTORK 2008 525
FORTWORTH MNAS 18.8 100.2 LEESBURG/IGODFREY 142 943
GALVESTOM/SCHOLES 330 g1.4 LYNCHBURG REGIOMAL ARPT 14.4 821
GEORGETOWN [AW0E) 265 8991 MANASSAS MUMI(AWOS) 1.8 g92.49
HARLIMGEM RIO GRAMDE vaLLsY 1 356 895.8 HEWPORT NEWS 18.7 045
HOUSTON BUSH InTERCONTINENTAL 201 86.9 MORFOLK INTERNATIONAL AF 217 837
HOUSTON WILLAM PHOBEY A 3.3 851 MORFOLKMAS 227 83.8
HOUSTON/D.W. HOOKS 302 887 OCEAMA MAS 211 925
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99.6% 0.4% 99.6% 0.4%
HEATING [COOLING HEATING |COOLING
LOCATION DESIGN | DESIGN (LOCATION DESIGH | DESIGHN
TEMP, TEMP, TEMP, TEMP,
F? F® F F
Virginia — Con't Wyoming
QUANTICO MCAS 18.2 518 CASPER MATROMACO INTLAP 1003 93.8
ROANOKE REGIOMAL AP 14.2 52.1 CHEYEMME MUNMICIPAL ARPT B4 802
STAUNTOM/SHEMANDOAH 121 533 |Canada
VIRGINIATECH ARPT 10.3 8.4 | Alberta
WASHINGTOM DC DULLESINTLAR 1007 935 CALGARY INTLA 204 i35
WASHINGTOM DC REAGAMN AP 18.3 343 COPUPPER 183 327
Washington EDMONTON CITY CENTRE A -21.5 2.5
ARLINGTOM MUMI 20.8 82.1 EDMOMNTOM INT' LA 285 315
BELLINGHAMINTL AP 18.0 79.4 EDMONTOMN MAMAD A 231 20.9
BEREMERTOM MATIORNAL 237 8586 FORT MCMURRAY A 342 341
FAIRCHILD AFE 48 91.4 GRANDEPRAIRIEA -33.5 1.4
FELTSFLD 8.8 sav LACOMBE CDA2 272 52.9
GRAY AAF 19.3 g8.4 LETHERIDGE A -21.8 235
KELSO WB AP 218 88.0 LETHBRIDGE CDA -19.0 59.5
MCZ CHORD AFBTACOMA 208 86.2 MEDICIMNE HAT & 241 o0 4
OLYMPIAAIRPORT 201 a7.3 RED OEER & IE R 373
PAZCO 6.8 95.5 SPRINGBAMNK A 250 80.3
FPEARSOMN FLD 253 80.7 | British Columbia
SEATTLEBOEINMG FIELD 240 86.1 ABBOTSFORD & 165 35.4
SEATTLE SEATTLE-TACOMAKTLA 245 8459 AGASZIZ CS 186 a5.2
SHELTON/S ANDERSOM 247 876 BALLEMAS ISLAMD 0.7 75.1
SHOHOMISH CO 277 794 COMOXA 22 4 30.1
SPOKAME INTERMATIOMAL AP 29 &2.8 DISCOVERY ISLAND 1.8 73.7
TACOMANARROWS 285 83.7 ENTRANCEISLAND CS 29.1 75.1
WALLAWALLA CITY COUNTY AP 8.1 8989 ESQUIMALT HARBOUR 283 728
WEST POINT (LS) 28.0 708 HOWE SOUND - PAMROCKS 272 772
YAKIMAAIR TERMIMAL 6.3 057 KAMLOOPS A _BE oo 7
West Virginia KELOWNAL -1.0 80.9
CHARLESTOMNYEAQER ARPT 3.5 91.3 MALAHAT 1.9 31.7
HUMNTINGTOMTRI-STATE ARPT 4.4 91.9 PENTICTOMN & 5.4 0.8
PARKERSBURG WO OD COUMTY an £E4 80.8 FITT MEADOWSCS 18.9 270
Wisconsin POINT ATKINSOM 3.2 i
APPLETOM/OUTAGAMIE -5.8 g8.5 FRIMCE GEORGE A 239 1.8
EAL CLAIRE COUNTY AP 186 80.9 SAMDHEADS CS 254 721
FOMD DU LAC CO. -39 88.5 SUMMERLAND CS 5.9 913
GREEM BAY AUSTIM STRAUBEL mT -89 86.4 VANCOUVER HARBOUR CS 5.8 783
KEMOZHARGHML 0.5 20.3 VANCOUVER INTL A 19.4 70
LA CROSSE MUNICIPAL ARFT -12.3 821 VERMOMNGCS 5.4 o916
MADISOMN DANE CO RecionaL aRaT -9.1 89.8 VICTORIA GONZALES CS 27 E 76.4
MAMNITOWAC MUMI ANW0S -4.2 845 VICTORIAHARTLAND CS 270 33.4
MILWALKEE MITCHELL INTL AF -4.0 80.3 VICTORIAINTL & 238 795
MOSINEE/CENTRAL WI =107 876 VICTORIA MARIME 230 200
SHEBCYGAN -1.9 g8.2 VICTORIAUNNERSITY CE 282 205
SHEBCYGAN -2.2 g3.2 WEST VANCOUVER AUT 218 205
WALSAL MUNICIPAL ARPT -13.8 8.1 WHITEROCK CAMPEELL SCIENTIFI 224 78.7
WITTMAN RGMNL -B6 88.4
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99.6% 0.4% 99.6% 0.4%
HEATING | COOLING HEATING |COOLING
LOCATION DESIGN | DESIGN |LOCATIOM DESIGN | DESIGN
TEMP, TEMP, TEMP, TEMP,
F° Fe Fe F°
Canada-con't Prince Edward Island
Manitoba CHARLOTTETOWN A -4.9 0.1
WINMIPEG RICHARDSOM IMTLA 259 87.4 Quebec
New Brunswick BAGOTVILLEA 2222 845
FREDERICTOMA -10.5 855 JONQUIERE -206 342
MOMCTON A BT 83.2 LABAIE -22.8 g4.4
SAINT JOHN A -33 785 LAC SAINT-FIERRE -13.8 3T
Newfoundiand and Labrador LACADIE -11.3 86,2
STJOHNSA 37 76.3 LASSOMPTION 147 358.7
Northwest Territories LENNOXVILLE -14.3 85.0
YELLOWKM1FEA 417 TT.4 MCTAVISH -8.2 86.3
Nova Scotia MOMNT-JOLIA -11.0 0.1
HALIFAX STANFIELD INT'LA -1.4 81.7 MONT-ORFORD -18.2 7.2
SHEARWATER A 1.4 TET MONTREALMIRABEL INTL A -158 35.0
SHEARWATER JETTY 7.0 785 MONTREAL/PIERRE ELLIOTT TRUDE 0.6 86.0
SYDMNEY A 0.4 81.1 MOMNTREALIST-HUBERT A 117 86.2
Nunavut MONTREAL-EST -10.0 55.9
IQALUIT A -40.2 81.7 MICOLETEW -14.1 83.8
Ontario POIMTE-AU-PERE (IMRS) 78 736
BEAUSOLEIL “41.0 5.5 QUEBEC/EAM LESAOEINTL A .12 240
BELLERIVER 57 889 SHERBROOKEA -18,0 3315
BURLINGTOMNPIERS (AUT) 45 88.5 ST-ANICET1 127 8.2
ERIEAL (AUT) B.T 80.4 FTE-ANMNE-DE-BELLEVUE 1 -11.5 6.1
LAGOON CITY -11.1 81.5 STE-FOY (U. LAVAL) 128 84.5
LOMDON INTL AIRPORT 09 88.2 TROIZ-RIVIERES -11.4 31.4
NORTH BAY & -18.1 g2.0 WAREMMES -10.8 86.6
OTTAWAMACDOMNALD-CARRIER wT|  -12.0 871 Saskatchewan
PETERBOROUGH A -11.0 5.2 MODSIEJAW A 275 50.3
PORT WELLER (AUT) 7.7 847 MOOSEJAWCS 2215 90.0
SAULT STE MARIE & -13.2 83.1 PRIMCEALBERT A -33.8 547
SUDBURY A 187 84.5 REOINAA -29.2 88.5
THUMNDER BAY & 215 4.3 SASKATOON DIEFENBAKER INTL A 230 7.5
TIMMINS VICTOR POWERA -28.8 345 SASKATOOM KERMEMN FARM -283 37.2
TORONTOBUTTOMVILLE A -42 89,1 Yukon Territory
TORONTOISLAND A 3.0 833 WHITEHORSEA -40.0 78.1
TORONTOLESTER B.rzamson INT -1.8 88.1
TREMTOM & 73 84.5
WELCOME ISLAMD (AUT) -14.8 76.2
WINDSOR A 2.4 89.4

SSPT-60-CLPS (11/15)

ASHRAE Design Temperatures for Selected Locations 8/8

Page 34 of 38




IV. Performance Tables

1) Introduction

PUTTING PERFORMANCE TABLES IN THEIR PROPER PERSPECTIVE

Compressor unit and air handler system performance tables are based upon
data from the performance of ETI-specified compressor units and air handlers that are
components of systems that are properly sized and installed, and have earth loops
located in soil that has average thermal conductivity for their region. The tables
describe only the performance of ETl-specified compressor units and air handlers
within the range of normal operating conditions.

The performance, comfort and economy afforded by an EarthLinked® System is
dependent upon the proper sizing and selection, installation and maintenance of the
entire system for the specific application and location. The complete system may
include the compressor unit, earth loops, air handler and ducting (or refrigerant-to-
water heat exchanger, water tank, pumps and water piping., for a hydronic system) and
thermostat.

A detailed, documented heating and cooling load calculation must be accurately
completed in accordance with the ACCA Manual J (latest edition), and utilized with the
appropriate ASHRAE design temperatures listed in this manual for the location of the
installation. It is imperative that the equipment is sized in accordance with the
procedures in this manual.

Failure to perform correct heating and cooling load calculations or to properly
select and install the appropriate system size and other components for the project will
affect system performance and will void the application of the warranty. The heating
and cooling system operation habits of the building occupants (such as adjusting the
thermostat beyond the temperature range for which the specific installation was
designed, etc.) may also negatively affect system performance.
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2) Tutorial
The complete performance tables can be found in IV.3) in the form of an Excel file. Simply double-click on the file icon
and the Microsoft Excel file will open. Here are a few tips to easily use the file:

e View: once opened, you will see the following:

v

= = T £ F = = T T T T ™
p . A d &3 a ool G Fa pe e |l Nominal Capacity. kBTUH i3 Heating Output M COP -H1 K BTUH - ¥2iD2 K COP - ¥2/02 K BTUH - ¥15/D015 §§ COP - ¥15/015
[ Classie iy Capacin 25300 4 26300 BT e 3
Classic Air Heating Desigmnmw-i Toad Toon 3 T A A 14 X
Classic Air Heating Tlasimur Capacity 35 X 576 3 3 3 i
Classic Air Heating Design Capaeity @ 100% 1034 204 I 29 A 2 12 8
| Classic Air Heating Mavimum Capacin 419 Ly Ly 3T £
Classic Fir Heating Diesign Capacity & 100% a2d 50 X 3 3 275 7
Classic Air Heating Matimum Capasity i 5 A A 42 5
| Classic Air Heating Diesign Capacity @ 10022 102d T Ly Ly 26 i
Classic Air Heating TMasimum Capacity [ 2 2 5 7
Classic Fir Heafing Diesian Capacity & 100% 52d 3 3 31100 5
Classic Air Heating Tasimum Capacity A A 5710 7
| Classic Air Heating Design Capacity @ 1002 103d E501 Ly Ly 32800
Classic Eir Heating lasimurm C apacity S0 3 3 220
Clacsic Air Heafin Diesian Capacin @ 10021238 750 3520 2 2 40
Chassic it Heating Tasimam C ap acity 040 Ze30 T 3 3 7
Classic Air Heating Diesign Capaeity @ 100% 1034 100 160 A A 63
| Classic Air Heating Maximum Capacity 37 510 Ly Ly £E]
Elassic Air Feating Diesign Capacity @ 100% [oad pH] 20D 3 3 53
Classic Fir Heafing lasimurm C ap acity 15 ESE] 3 3 5
Classic Air Heating Diesign Capaeity @ 100% 1034 E 3 2550 2 2 471
Classic Air Heating TMasimum Capacity = [ 4560 2 2 a7l
Classic Air Heating Diesign Capacity @ 100% 5ad B ] 2350 3 3 3
Classic A Heating Matimum Capasity : [ A A 7
| Classic Air Heating Diesign Capacity @ 10022 lo2d Ik 5201 Ly Ly
Elassic Air Feating ¥lasimum Capacity B 3 3 3
Classic Air Heating Diesian Capacity @ 100% [52d I 7 3 3
Classic Air Heating Tzsimum Capacity 4 % 2 2 2
Classic Air He atin: D?Sign L‘.aEaci[! @ 1003 load 41, 5 Ly Ly 5i
| Classic Air Heating Mavimum Capacity 3280 02 Ly Ly 3 4
Classic Air Heating Dlesign Capacity @ 100% Ioad EE 40 A 2 75 3
Classic Zir Heating lasimurm Capacity 020 740 3 3 2 t
Classic Air Heating Design Capaeity @ 100% 1024 420 225 A A 1201
| Classic Air Heating Mavimum Capacin 3001 4461 Ly Ly 3201
Classic Eir Feating Diesign Capacity @ 100% 1oad 020 Z5 3 3 70
Classic A Heafing lasimur Capacity ] GE 3 3 120
Classic Air Heating Design Capaeity @ 100% 1034 3510 326 2 2 16
Classic Air Heating TMasimum Capacity B430 04 2 2 5
Classic Fir Heating Diesign Capacity & 100% a2d FIE] B 3 3 57
Classic Air Heating FLILI. Fil & & L33
Classic _|__ic mpp— . Dieslgn Capacity @ 100 1030 43700 o z — 39
{ &_Classic Air Heat_ A Ciasse AirCaol Hydi [ Prime Air Heat @00 0 A 7 Prime Hydr ASHRAE DesignTemp 0E]

o Bottom tabs: At the bottom you will see 9 tabs: 8 correspond to the different performance tables (with
all combinations of (1) Air and Hydronic, (2) Heating and Cooling and (3) Classic and Prime Series). The
last one “ASHRAE Design Temp” lists the ASHRAE Outdoor Design Condition that you can also find in
section Ill (enabling you to search the page to quickly find a specific location).

o Column Headers: There are 14 Column Headers. The 6 first specify the type of system (Product Series,
Application, Mode, nominal capacity) and the condition (Earth Temperature, Output type). The
remaining 8 columns list the performance — Capacities (BTUH) and Efficiencies (COP and EER) — for each
loop type. You can click on the arrow at the bottom left of the header to filter the data shown:

Example 1: Selecting only the performances of 48 kBTUH (nominal capacity) units.

fEarth Temperature g Nominal Capacity, kBTUH Heating Output g BTUH - H
) 40 j F—— Maximum Capacity 56¢
40 Sort by Color s Design Capacity @ 100% load 34¢
L 45 A fl':::‘z;:':“"”"““”a"a"“‘“‘"" ' Maximum Capacity 60¢
) 45 Number Filters . Design Capacity @ 100% load 37¢
} 50 . FE.*-E[SE‘EMD o Maximum Capacity 64¢
] 50 0 Design Capacity @ 100% load 41
! 55 Maximum Capacity 69(
' 55 Design Capacity @ 100% load 44¢
) 60 Maximum Capacity 731
i 60 Design Capacity @ 100% load 48(
) 65 [ caneel | Maximum Capacity 77:
65 48 Design Capacity @ 100% load 51¢
| 70 48 Maximum Capacity i 81"
) 70 48 Design Capacity @ 100% load : 55:
8 75 48 Maximum Capacity i 85¢
» ¥ _Classic Air Heat ‘Ua?_s'c‘ﬁ(:ml E T |« Prime Air Heat 0 51100 eil| a T ASHRAE Desig_p_Tem< ] vl
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Example 2: Selecting only the performances in 50°F degree Earth.

153

& = O
B AirtHyd B HeatiCool Bl[Earth Temperature EJ

Sort Smallest to Largest
Sort Largest to Smallest
Sort by Color

Filter by Color
Mumber Filters

Search

V] (Select Al

Clear Filter From “Earth Temperature”

E
Nominal Capacity, KETUH
\ 24

=
Heating Output
Marimum Capacity

5] H T )
M ETUH - H1 § COP - H1 | BTUH - ¥2/D2 &} COP - ¥2/D2 §d BTUH -
3% 30201

Tlesign Capacity @ 1003 load

a0 3

Maimum C apacity

6201 4

Design Capasity @ 1005 load

120

telaimum Capacity

3201

Diesign Capacity @ 1005 load

720

Maimum C apacity

0201

Design Capasity @ 1005 load

1EN

telaimum Capacity

Diesign Capacity @ 1005 load

taimum Capacity

Diesign Capacity @ 1002 load

telaimum C.apacity

b 2 A L e e e e e e

EEEEEEEEEEEEEE

P ] ) P P

@
w

Diesign C apacity @ 1003 laad

2
o

i 4 v 41| Classic Air

et

Heat - Classic Air Cool

=

| Prime Air Heat Prime Air Cool

Example 3: Selecting only the Design capacities when sizing a unit.

ASHRAE DesignTermp ~ #J -~ [i[4

= m e o -

) E | 8] E F & H
i Airttiya | HeauCool | Earth Temperature | Nominai Capacits, kETuH B~ Heating uepue I BTUH - Hi [ CoP 11 ]
2 Classic Air Heating 40 A art Ata 7 28300 4.3
3 Classic Air Heating 40 Z l sortAtol 16200 31
4 Clazzic Air Heating 40 2} sertZton 35100 41
5 Classic Air Heating 40 - 20400 31
[ Clazzic Bir Heating 40 Sort by Color 41300 410
T Clazsic Air Heating 40 26000 3.0
g Clazsic Air Heating 40 48700 3.4
q Classic Air Heating 40 29400 2.4
10 Classzic Bir Heating 40 Filter by Color [ 0] 4.1
il Clazsic Air Heating 40 34600 31
12 Classic Air He ating 40 Text Filters G400 41
13 Classic Air Heating 40 36500 31
14 Classic Air Heating 40 E3100 3.4
15 Clazzic Air Heating 40 2TA00 ]
1& Classic Air Heating 45 20400 14
17 Classic Air Heating 45 18100 3.3
1% Clazzic Air Heating 45 37700 4.3
19 Clazsic Air Heating 45 22100 3.2
20 Classic Air Heating 45 45000 4.2
21 Classic Air Heating 45 27300 31
22 Classic Air Heating 45 52300 4.1
23 Classzic Air Heating 45 32100 3
24 Clazsic Air Heating 45 g0200 43
25 Classic Air Heating 45 37400 3.2
25 Clazsic Air Heating 45 E8100 4.3
27 Classic Air Heating 45 40000 3.2
28 Clazzic Air Heating 45 74100 41
29 Clazsic Air Heating 45 41700 3.1
30 Classic Air Heating 50 32500 4.5
kil Clazzic Air Heating 50 0K ] | Cancel 19500 36
32 Clazsic Air Heating 50 40200 45
33 Classic Air Heating 50 24200 3.4
34 Classic Air Heating 50 36 Mazimum Capacity 45000 4.3
35 Classic Air Heating 50 36 Dlesign Capacity @ 1005 load 30200 3.3
36 Clazsic Air Heating 50 42 Mazimum Capacity 55800 42
ar Clazsic Air Heating 50 12 Dlezign Capacity @ 1005 [oad 35100 3.2
38 Classic Air Heating 50 45 Magimum Sapacity E4300 4.5
34 Classic Air Heating 50 45 Dlesign Capacity @ 1005 load 41300 3.4
40 Clazzic Air Heating 50 54 Mazimum Capacity TETO0 415
H Clazsic Air Heating 50 54 Dlesign Capaciby @ 100% load 43700 34
4 4 » ¥ Classic Air Heat .« Classic Air Cool ”_Classic Hydronic Cool ¢ Prime Air Heat & o b. oo )
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3) Complete Performance Tables

Download the Excel file “ETI Performance Tables — 10.22.15. xIs” at http://earthlinked.com/dealers/technical-

manuals/

Go to www.earthlinked.com/dealers. Sign in under the “EXISTING USERS LOG IN” section. The file can be
found under the “System Sizing & Performance Tables” header in the “Technical Manuals” section. Download and
open the excel file.

Please note that compressor nominal capacities are given in kBTUH and not in Tons.
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