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GENERAL DESCRIPTION

WHAT DOES THIS GUIDE SHOW?

This operational cost savings guide has been prepared to show theoretical
cost savings for Bard dual fuel "add-on" heat pumps when used with either
existing or new furnaces. It covers add-on applications for electric, oil,
propane gas and natural gas type forced air furnaces. It includes both air
source heat pumps and ground water source heat pumps at many combinations of
gas, oll and electrical rates. It enables the user not only to make a theo-
retical operating cost comparison at today's fuel costs but alsc at future
eatimated higher energy costs.

It is important to understand that this is a theoretical comparison between
fuels. Actual operation costs can vary depending on many difficult to pre-
dict variables such as the actual design heating or cooling load, air infil-
tration, and wind effects, solar effect, efficiency of existing furnace,
severity of weather for a given heating or cooling season and also individual
usage pattern.

SPECTIAL FEATURE - FSM-1 FUEL SAVER MODULE

These estimates utilize the Bard FSM-1 Fuel Saver Module which permit the
heat pump to operate below the balance point to maximize the energy savings.
For each application an analysis should be made to determine the economic
balance point which is the outdoor temperature at which it becomes more cost
effective to shut the heat pump down with an outdoor thermostat. This tem-
perature varies with each combination of fuel cost and furnace and heat pump
efficiency level. Refer to tables included in the instructions with the FSM-1
module.

FURNACE EFFICIENCY

For purposes of these cost estimates, furnace efficiency levels of 100%Z AFUE
for electric, 65% AFUE for natural and propane gas and 65% AFUE for oil was
chosen. We recognize that any variation in efficiency from these values will
change the operating cost somewhat. These values were chosen to best represent
typical efficiency levels of most equipment in the field today. Bard standing
pllot gas furnaces without flue dampers range from 60.6% to 67.9% AFUE with a
65.1% average. New Bard oil furnaces which utilize high speed flame retention
head power burners range from 72% to 83.5%7 AFUE with the average at 78.5%.

In order to represent the typical efficiency level of oil-fired furnaces
currently installed in the field, it is necessary to recognize the fact that
many older less efficient designs are still in use and that the efficiency level
of any oil heating system will be reduced by improper adjustment or a lack of
adequate maintenance and servicing on a regular basis. An oil-fired system
typically requires more frequent and complex maintenance to prevent degradation
of its efficiency level, hence, a 65% AFUE was chosen for these calculatioms.
The AFUE efficiency varies, depending on the design of the specific piece of
equipment and its maintenance and condition.



5.

HOW TO USE DUAL FUEL ADD-ON
HEAT PUMP GUIDE TO ENERGY COST SAVINGS

Determine the heating Btuh loss and cooling Btuh gain for structure using a
Bard "Whole-House Heat Loss and Gain Work Sheet," Form B008, or ACCA '"Load
Calculation,”™ Manual J.

a. Heating house Btuh loss is .

b. Cooling house Btuh gain is .

Determine the type of fuel available at structure (what type of [fuel] heating
system is already there).

a. Electriecity d. Fuel 0il
b. Natural Gas e. Good water supply and
disposal

c. Propane Gas

Call local utilities and determine area energy costs.

a, Electricity $/K1ilowatt-hour
b. Natural Gas $/Therm
c. Propane Gas $/Gallon
d. Fuel 011 $/Gallon

Tentatively select an add-on heat pump system using Bard Manual 2100-057 "Heat
Pump Sizing" as a gulde, and a Bard equipment catalog.
a. Air to air heat pump
Model Indoor Coil
Btuh Heat Btuh Cool

b. Water to air
Model Indoor Coil

Btuh Heat Btuh Cool

Determine heating region where the structure is located. To do this, find the
geographic location of house on regional heating load hours map. A map is lo-
cated inside the front cover of this guide.

a. Region structure is located

YOU ARE NOW READY TO USE THE "DUAL FUEL ADD-ON HEAT PUMP GUIDE”

Select the "Dual Fuel Add-On Heat Pump Guide" for the region the structure is
located. ( See step 5 above)

i1
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7. Locate the add-on heat pump model or models you tentatively selected (Step 4) ~
in the "Guide.”" Refer to Table of Contents. ~

EXAMPLE: 36HPQ5 w/H3AQl Indoor Coil

BARD MANUFACTURING COMPAMY

DUAL FUEL ADD-ON HEAT PUMP GUIDE TO ENERGY COST S AVINGS

REGION _a& JOEHPG S/ HI AD )

W CuTDOUR_JAHPAS INDOOR H3AQ) e
ARI RA [F[o]I &7 AP.: BTUH{9S ) _360Q0, SEER 7.S50_

ARI RATED HEATING CAP.: BTUH (47 )__4050C, COP(a7
o BTun (17 243800, cOPt17 )}

8. Now locate the furnace type by fuel used (Step 2).

EXAMPLE: A fuel o1l furnace with AFUE of 65%.
l FURNACE TYPE EUEL OJIL___ -

9. You now have located the page or pages that will help you determine annual
operating cost. See example - Figure 1.

FURNACE EFFICIENCY _§5,00% AFUE

a. Locate the closest structure loss in Btuh column on left side of page
(step 1).

EXAMPLE: 70,000 Btuh Heat Loss

b. Locate the heating cost per unit at top of page (step 3).
EXAMPLE: $1.40 per gallon fuel oil.

c. Now read down the fuel cost column until directly across from structure
heat loss in Btuh. This will be the theoretical annual heating cost
using only the furnace.

: EXAMPLE: 70,000 Btuh heat loss @ $1.40 per gallon fuel oil, the
annual cost will be $1,878.

d. Next locate the electric cost $/Kw under Heat Loss Btuh for structure
(step 3).

EXAMPLE: 5.06 Kw rate

e. Now once again read down the fuel cost column until directly across from
electric cost $/Kw.. You now have located the annual heating cost for the
house using an add-on heat pump with the furnace.

EXAMPLE: 70,000 Btuh structure heat loss, with $.06 Kw cost and
$1.40 per gallon fuel oil. The annual cost using a
36HPQ5 Bard heat pump with the oil furnace would be
$1139 for an annual savings of $741 ($1878 minus $1139).

Now repeat steps 8 through 9 for each type fuel and/or heat pump selected.

This will enable you to select the best combination of furnace and heat
pump to use for a structure.

iii



10. The balance point (the outdoor temperature at which the heat pump is running
100% of the time and just meeting structure heat loss requirements) is lo-
cated on right side of page.

EXAMPLE: For a structure with a 70,000 Btuh with a 36HPQ5 heat pump
has a balance point of 30 Deg. F. Below this theoretical
balance point, the heating load 1s automatically transferred
between the heat pump and the furnace by the wall thermostat
to maintain the desired temperature. This 1s accomplished
with the
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11. To find annual cooling cost of heat pump, look at the bottom of page under
annual air conditioning cost. Directly under the electric rate $/Kw (step 3)
line, is located the annual cooling cost.
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EXAMPLE: At .06 $/Kw rate for electricity, the cooling cost would be
$230.00 annually.

- M
ANNUAL AL& CONOLTIONING COST #HEM COOLING LOAD (5 SICE TO ATCH COOLING CAPACITY OF rEAT Symp

«03 .0 .0% @ .07 .08 .09 .10 .12 CwnlLECTRIC RATE $/%uN

$ 115 181 192 -l 288 30T 3Jas  3Ina  ae0 C==THEORETECAL AIR COMDITIONING COST
=1

TrE ABQOVE AMNUAL HEAT ING AND COOLING NPERATING CY 4TS AHE THEODRETICAL ESTIMATES OMLY AND ARE PROVIDED FOR A COMMON

BASIE OFf COMPARISOMN BETWEEN VAQIOUS TYPES OF MEATAG AND CONLING SYSTENS. ACTUAL YALUES MAT YARY OEFENOI N
ACTUAL WEATHER CONDITIDNS AND INDIVIDUAL USAGE PATTERN. e me o

NOTE. The accuracy of the "Dual Fuel-Add-On Heat Pump Guide to Energy
Cost Savings," 1s directly affected by how accurately you
estimate the structure’s heat loss and heat gain in step 1.
Because of uncontrollable variables, Bard Manufacturing Company
is not responsible for any variation in actual operating costs
from these theoretical estimates.
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DEPENCING Ch

ACTUAL VALUES HAY VARY

THE AHOQVE ANMUAL MEATING AND COOL ING OPERATING COSTS ARE THEORETICAL ESTIMATES QNLY AND ARE PROVIDFD FDR A COMMON

BASIS OF CONPARISON BETWEEN VARIOUS TYCES OF HEATAG AND COOLING SYSTEMS.

ACTUAL WEATHER CONOITIONS AND INOIVIDULAL USAGE PATTERN.
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