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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
exigting or new furmaces. It covers add-on applications for electric, oll,
propane gas and natural gas type forced air furnaces. It includes both air
gource heat pumps and ground water source heat pumps at many combinations of
gas, oil and electrical rates. It enables the user not only to make a theo-
retical operating cost comparison at today's fuel costs but also at future
estimated higher energy costs.

It is important to understand that this 18 a theoretical comparison between
fuele. 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
ugage patterm.

SPECIAL 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 oll 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
pilot 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 retentiom
head power burners range from 72% to 83.5% AFUE with the average at.78.5%.

In order to represent the typlcal efficiency level of oil-fired furnaces
currently installed in the field, it i{s 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 OT a lack of
adequate maintenance and servicing on a regular basis. An oll-fired system
typically requires more frequent and complex msintenance Lo prevent degradation
of 1ts efficiency level, hence, a 65% AFUE was chosen for these calculations.
The AFUE efficiency varles, depending on the design of the specific plece of
equipment and its maintenance and condition.



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

i & Ty EeERTife 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," Maoual J.. :

a. Heating house Btuh loss is .

b. Cooling house Btuh gain ie ' .

Determine the type af fuel.availgble at stfgcture,(what type of [fuel] hgating
gystem is already there).

a. Electricity d. Fuel 011
b: - Natural Gas: - S e. Good water supply and
o ' disposal .

- €. - Propane Gas

Call local utilitiee and determine area energy costs.

a. Electricity $/Xilowatt—-hour
b. Natural Gas $/Therm

c. Propane Gas $/Gallon

d. Fuel 0il ___$/Gallon

Tentatively select an add-on heat pump system using Bard Manual 2100-057, "Heat
Pump Sizing" as a guide, and a Bard equipment catalog.
a, Air to air heat pump
Model ~___TIndoor 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 inglde the front cover of this guilde. -

a. Reglon structure is located . ' .

YOU ARE NOW READY TO USE THE “DUAL FUEL ADD-ON MEAT PUMP GUIDE”

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

1i



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

EXAMPLE: 36HPQ4 w/H3AQ Indoor Coil

BARD MANUFACTURING COMPANY
DUAL FUEL ADD-ON HEAT PUMP GUIDE TO ENERGY COST SAVINGS

RES10P -  QUTDOOR P INDOOR_H34Q/H3AQ1
AR T3 BYUH — T FEER 730 CeE R e
ART RATED HEATING CA BTUH (&7 } y COPIT 2465¢ HSPF_6240 MINGOHR
(17 1__24800, PUIT 1 _1sa2%

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

EXAMPLE: A fuel o1l furnace with AFUE of 65%.

| FURNACE TYPE FUEL _OQJIL___ FURNACE EFF}CIENCY _65200%_AFVE I

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

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 $/Kw under Heat Loss Btuh for structure
(atep 3}.
EXAMPLE: S$.06 Kw rate

E e. Now once agailn 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

3 36HPQ4 Bard heat pump with the oll furnace would be

5 $1173 for an annual savings of $705 ($1878 minus $1173).

Now repeat steps 8 through 9 for each type fuel and/or heat pump gelected.
This will enable you to select the best combination of furnace and heat

pump to use for a structure.
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10. The balance point (the outdoor temperature at which the heat pump is running
1007 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 36HPQ4 heat pump
has a balance point of 31 Deg. F. Below this theoretical
bealance point, the heating load is automatically transferred
between the heat pump and the furnace by the wall thermostat
to maintain the desired tempersture. This is accomplished
with the FSM-1 Fuel Saver Module.

10,503 § 1362 1478 LAL3 LT3 1878 201w 2149 2295 2673 2Rp9% 2358 3227 C-—TAEQRETICAL HZafiInNGg TAST = FUINRCE JNuLY
- J as 7 73 767 795 518 346 B8eB 923 376 1025
.83 : ?35 323 !%3 ate 992 %31l 953 A3ai 103%¢ 1Je0 111l 1i42 ITHSZ3STICAL HEATING 35T & FURN.- HEAT PUuP
05 s 93f 95% 9T 1010 LO3A 1045 1089 LLi7 Li39 (196 1267 1237 4 5 PE3 yYEaR
) s 10b6 1094 L122 Ll®5 1173 1231 1724 1252 1275 1331 1332 1433 |
07 £ 1201 123Q 1554 12BT 1339 1337 1352 1383 1417 La67 1517 1548 |
+08 s 1337 L1365 L3393 Lald Fhse 16172 156 1523 L[5+&6 1802 1933 1704 3
.09 $ iab? 142% 1523 1544 1374 l&D2 in2s tesd L67% 1732 LT2Y 1333 | ‘c,
L0 £ 1402 1430 1453 LeB1 1709 LT3T L1763 1782 1811 1867 L%13 195% | BaLANLE POLNFE 31 DEG.F.
12 £ LAT3 1901 1929 1952 1930 2309 2031 235% 2092 213e 2199 220}

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 (atep 3)
line, is located the annual cooling cost.

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

A
aNwUAL ALR CONDITIORING COST WHEN COOLING LO4D i3 SI1ZED] TO MATCH CODLING CA4PACITY OF HEAT PUMP.
«03 0% 0% .?7 .08 .09 W0 .12 C€-~ELELTRIC RATE $/4uWH
+ 117 158 195 273 3z 35l 397 459 £-~-THEQRETIC AL AIR CONDITEONING LOST

ABIVE AuNyUsL HEATING aND COOL [NG GPERATING COSTS ARE THEDRETICIt ESTIMATES QNLY &NT ARE PAOYJOED FOR & {MMIN
€ OF COMPAA[SON BEEWEEN VARIDUS TYPES DF HEATIN. LMD COTLING SYETEWS. ACTUAL VALUES MAY v4RY DEPENDING ON
aL WEATHER (DND[T;DNS AND INODIVIOUAL USASE PaTTERN

NOTE. The accuracy of the '"Dual Fuel-Add-On Heat Pump Guide to Energy
Cost Savings," is 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
ig not responsible for any variation in actual operating costs
from these theoretical estimates.

iv
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