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GENERAL DESCRIPTION

WHAT DOES THIS GUIDE SHOW?

This operaticnal 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-om applicatioms for electrie, oll,
prapane gas and natural gas type forced air furmaces. It includes both air
source heat pumps and ground water source heat pumps at many comblnations of
gas, oil and electrical rates. It enables the user not only to make a theo—
retical operating cost comparison at today's fuel ecosts but also at future
egtimared 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, efficlency of existing furnace,
geverity of weather for a given heating or coocling season and alse individual
usage patLern.

SPECIAL FEATURE — F5M-1 FUEL SAVER MODULE

These estimates utilize the Bard PSM-1 Fuel Saver Module which permit the
heat pump te operate below the balance peint to maximize the energy savings.
For each application an analysls should be made to determine the economic
balance point which is the cutdoor temperature at which it hecomes 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 punp
efficiency level. Refer to tables included in the iInstructions with the FSM-1
module.

FURBRACE EFFICIENCY

For purposes of thesge cost estimates, furnace efficlency levels of 100% AFUE
for electriec, 65%Z AFUE for natural and propane gas and 65I AFUE for oll was
chosen. We recognize that any varlation 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 dampere range from 60.6% to 67.5% AFUE with a
65.1% average. New Bard cil furnaces which utilize high speed flame retention
head power burners range from 722 to 83.5% AFUE with the average at 78.5%.

In order to tepresent the typleal efficiency level of oll-fired furmaces
currently Installed in che field, it Is neceseary to racognize the fact that
many older less efficient designs are still in use and that the efficiency level
of any oll heating system will be reduced by improper adiustment or a lack of
adequate maintenance and servicing on 2 repular basis. 4an oll-fired system
typically requires more frequent and complex maintenance to prevent degradation
of 1ts efficiency level, hence, a 63% AFUE was chosen for these calculations.
The AFUE efficiency varles, depending on the design of the specific piece of
equipment and its maintenance and conditicm.



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

Determine the heating Btuh leoss and eooling Btuh gain for structure using a
Bard "Whole—House Heat Loks and Gain Work Sheet," Form B0OOS, or ACCA "Load

Calculation," Manual J.

a. Heating house Bruh loss 1s

b. Cooling house Btuh gain is

Determine the type of fuel available at structure {what type of [fuel] heating
systemw 1s already therg}.

a. Electricity d. Fuel 0il
b. MWatural Gas e. Good water supply and
disposal

c¢. Propane Gas,

Call local utilities and determine area energy costs.

a. Eleeckricity "~ $/¥ilowatct=hour
b. HNatural Gas | . 4/Therm

. Propane Gas . . : §/Callon

¢. Fuel 011 ' . &/callon

Tentatively select an add-on heat pump system using Bard HManual 2100-057, "Heat
Tump Sizing" as a guide, and a Bard equipment catalog.

a. Alr to alr heat pump
Model Indoor Coil

Btuh Heat Etuh i Cool

k. Water to air
Hodel . Indn&r Cﬂii

Bruh ' Heat Btuh ' Cool

Determine heating region ﬁhére the structure is located. To do this, find rhe
geographic location of house on regional heating load hours map. A map is lo-

cated Iinside the front cover of this guide.
a. Region structure is located

YOU ARE NOW READY TO USE THE "DUAL FUEL hDD-DN HEAT PUMP GUIDE"

Select the "Dual Fuel Add—On Heat Pump Guide" for the reglon the structure is
located. { See step 5 abowve)

i1



7. Llocate the add-on heat pump model or models you tentatively selected (Step 4)
in the "Guide." Hefer to Table of Contents.

EXAMPLE: 36HPQ4 w/H3AQ Indoor Coll

BARD MANUFACTURING COMPANY
DUAL FUEL ADD-0ON HEAT PUMP GUIDE TOD EMERGY COST SAVIMGS

REGEON

E -P ﬂug%ﬂnﬂ [NDOOR_H3AQ/HAAQL
AR1 : H
4RI RATED HEATING CAPe: BTUH {47 ) ﬂ;’ 2a5%s HSPF_Gg40 MIN.OHR

pTurd (17 1__24800+ b2 22

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

FXAMPLE: A fuel oil furnace with AFURE of 65%.

FURNACE TYPE FUEL_OIL___ FURNALE EFFICIENCY _65.00%_AFUE

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

a. Locate the closestr structure loss in Btuh column on left side af page
{step 1}.

EXAMPLE: 70,000 Btuh Heat Loss

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

¢. HNow Tead down the fuel cost column until directly across from structure
heat loss in Btuh. This will be the theoretjcal annual heating cost
using only the furnace.

EXAMPLE: 70,000 Btuh heat loss @ $1.40 per gallon fuel oll, the
annual cost will be 51,878

d. Next locate the electric cost $/Kw under Heat Loss Bruh for structure
{step 3.

EXAMPLE: 5.06 KEw rate

&, Now once again read down the fuel cost column until directly across from
electric cost 5/Kw. You now have located the amnual heating cest 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 annusl cost using a
16HP(4 Bard heat pump with the oil furnace would be
£1173 for an annual savinpgs of $705 (515878 minua $1173}.

FNow repeat steps B through % for each type fuel andfor heat pump =zelected.

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

114



10. The balance point {(the outdoor temperature at which the heat pump is rupning
100% of the time and just meeting structure heat loae requirements} 1s lo-
rated on right side of page.

FEAMPLE: For a structure with a 70,000 Btuh with a 36HPGY heat pump
has a balance point of 31 Deg. F. Below this theoretical
balance point, the heating lead is autcmatically transferred
between the heat pump and the furnace by the wall thermeatet
to malptain the desired temperaturs. This is accomplished
with the F5M-1 Fuel Saver Module.
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11. To find annual cooling cost of heat pump, look at the boticm of page under
anmual air conditioning cost. Directly under the electric rate %/Fw (step 3}
line, 15 located the annual ceoling cost.

EEAMPLE: At .06 $/Kw rate for electricity, the cooling cost would be
5$234.00 annually.

AhwdaL 12 CONGI TIGRImG COST J4EN COO4L ING LORD [% SIZED TOD MAICH (L bsG CAPACITY OF WERT FUNF.

03 L0% Q% .g? .?! A9 w13 =12 - ELSCTeq 2elE gfruH
s LL? 156 L49% FEE T T A E YR - L E--THE RS TIC &L AL CONMIT1OMIMD DOST

WE RNLIAL HE&ATIMNG (MG DPEART | &G CO5TS &RE TﬂeuﬂETt’lE ESTI=aTCh uur A4 ARE PROVIHED FOR & {guas
; COar s EYRTEEE,

F G OmFLA | 50 BE Wi TTPES OF AEAT 1%, AMD wffuky walLE5 HAY vakT DEPENDTING OM
da

L WEATHER M| TTOHS LhD IV1lDwaL USA5E PulTERN .

FOTE. The sccuracy of the "Dual Fuel-pdd-On Heat Pump Guilde to Energy
Cost Savings,” iz directly affected by how accurately you
estimate the structure’s heat losg and heat gain in step 1.
Bacause of uncontrollable varinbles, Bsrd Manufacturing Company
1g not responaible for any wariation in actual operating ceats
from theae rheoretical estimates.
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