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HVAC Performance Toolkit i Heat Pump Tool “Ameren

Features

Balance Point Calculator

Balance point is the outdoor temperature where the heat load matches
the heat pump output

Heat pump systems are really two heating systems, a primary system and
a secondary system

When the outdoor temperature is above the balance point, the heat pump
heats the home by itself (the primary heat system)

Below the balance point the heat pump output is not enough to heat the
home, additional heat is required from a secondary heat system

The Toolkit calculates the balance point in a virtual balance point diagram,
maximizes heat pump run-time and allows you to test performance after
installation
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Features

Balance Point Calculator

Heat pumps with gas furnaces as secondary heat:
Primary heat pump systems and secondary gas systemsd on 6t r un

Only the gas furnace runs below the balance point due to the physical
arrangement and operating temperature limits of the equipment

You only need some of the tool 6s f e
as the secondary heat system, balance point identification and
performance testing
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Features

Balance Point Calculator
Heat pump with electric furnace as secondary heat:

In this configuration the primary and secondary systems do run together,
so these systems benefit from all of the features of the tool.

The balance point is the outdoor temp where the resistance heat is
combined with the heat pumpds out pu
supplements the primary system.

The goal is to choose equipment and adjust controls to limit the use of
secondary heat above the balance point and provide the correct amount of
supplemental heat below the balance point.
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A Balance Point Calculator
A Supplemental Heat Calculator
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Supplemental Heat Calculator

When the outdoor temperature dips below the balance point:
I The heat pump output becomes insufficient to heat the home

I Secondary (electric resistance) heat runs in combination with the primary
(heat pump) heat to produce enough heat for the home

I In this state, the secondary heat system is referred to as supplemental
heat
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Supplemental Heat Calculator

Supplemental Heat (secondary electric resistance system):

I Total output is usually made up of several separate resistance heat
elements wired together into one large element

I We need to take advantage of that fact to obtain the rated performance
and efficiency of the heat pump
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Supplemental Heat Calculator
Staging Supplemental Heat:

I The need for supplemental heat starts out small at the balance point and
Increases as the outdoor temperature drops

I Individual Kw circuits should be brought on in stages
I Controls should turn on Kw circuits from small to large
I First stage is limited to 5Kw max

I The supplemental heat Kw requirement is smaller than the total Kw rating
of the secondary heat system
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Supplemental Heat Calculator
This tool is used to:
I Target the ideal Kw rating of supplemental heat
I Provide information in report form
I Assist with choosing equipment and controls, determine settings.
I Minimize the use of the secondary heat system
The Goal

I Provide enough supplemental heat to achieve heat pump performance
throughout 90% of the hours the system will heat the home before
switching the heat pump off and relying solely on the secondary
(backup/emergency) heat system.
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A Balance Point Calculator
A Supplemental Heat Calculator
A Back-up Heat (Emergency Heat) Calculator
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Backup Heat (Emergency Heat) Calculator

The Secondary System

I Electric resistance heat supplements the heat pump only until conditions
dictate that the primary system has to switch off

I At this point the full amount of Kw in the secondary system is turned on

I The secondary system is now referred to as backup heat (or emergency
heat)

I This tool calculates the total Kw rating for the backup (secondary) system
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Features

Backup Heat (Emergency Heat) Calculator

This tool does not identify the temperature at which the primary system
should stop operating and the secondary system should take over (low
temperature cut-out setting), that is dependent on more variables than the
tool is designed for.

This tool does target an outdoor temperature (low temp cut-out) that will
help ensure that the primary heat pump system continues to operate, with
or without supplemental heat, through9 0 % of t he homeos

Consul t t he manufacturer s 1 nstruct
operational limitations
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A Balance Point Calculator

A Supplemental Heat Calculator

A Back-up Heat (Emergency Heat) Calculator
A Heat Pump Performance Testing
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Heat Pump Performance Testing
The Testing Procedure
I Very similar to the (hopefully familiar) furnace performance test
I Record pressure and temperature measurements
T Fil i n the tabs to determine the h
I The secondary heat system must be disabled during this test
I The tool has several parts, each part has a report with performance chart
I The final report shows actual performance compared to rated performance

I Make changes as needed to airflow, refrigerant charge or controls to
achieve maximum performance and re-test as needed
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First start a new job. The job type is Air Source Heat Pump. ““Ameren

Add Job

My Jobs My Customers @ Add Customer My Documents My Profile  Menu Logout

> Customers > Add Job

Job Name: Air Source Heat Pump

Job Type: Air Source Heat Pump

Use Previous Job Data:
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The first tab is Air Source Heat Pump. Ameren

Air Source Heat Pump Electric Resistance Heat Pump Testing

Choose the closest weather station.

Peoria IL

Heating Load Sensible Btu

50000

Heating Load Design Outdoor Temperature (2]

2

Heating Load Design Indoor Temperature 0

72




NZ
Cooling Load Sensible Btu “Ameren

23000

Cooling Load Latent Btu

4000

Cooling Load Design Outdoor Temperature (2]

94

Cooling Load Design Indoor Temperature 2]

70

Air Source Heat Pump AHRI Reference # 2]

202849845

Continue to air source heat pump specs?

Yes

Next Page




Air Source Heat Pump

Coil or Airhandler Manufacturer

ADP

Coil or Airhandler Model

AD-32(P,U)*****9

QOutdoor Unit Manufacturer

YORK

QOutdoor Unit Model
YHE30B21

Rated SEER @
16.00

Rated EER @

13.00
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This page is auto filled by using the AHRI
Reference number that you entered.
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Rated HSPF @

9.50
Rated Cooling Btu Total @ This page is auto filled by using the AHRI
29600 Reference number that you entered.

Rated Heating Capacity 47 degrees
28200

Rated Heating Capacity 17 degrees
18400

Rated Heat Pump Full Load CFM

800

Next Page
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Now the Air Source Heat Pump Tab is completed. Go to the Reports Tab
and View the Air Source Heat Pump Tab Report.

Air Source Heat Pump Electric Resistance Heat Pump Testing Reports

Report Package Report Name

Air Source Heat Pump Ameren © Air Source Heat Pump Tab Report

' Heat Pump Testing Tab Report
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Air Source Heat Pump Tab Report

This report is a preliminary look at the targets we aim for to
achieve the rated seasonal performance of the heat pump.
Due to the nature of equipment choices, the available
equipment may miss the targets in the report.

The report includes charts for plotting the performance of
various equipment choices.




Heating/Cooling Load Info é"/,

7
Design Heating Load: 50000 Btu Design Cooling Load: 27000 Btu /lAmem”
Design Heating Outdoor Temp: 2° Design Cooling Outdoor Temp: 94°
Design Heating Indoor Temp: 72° Design Cooling Indoor Temp: 70°

Equipment Specs

Indoor Unit or Co1l Manufacturer: ADP Rated SEER: 16
Indoor Umit or Coil Model: AD-32(P.Uy*****9 Rated EER: 13
Outdoor Unit Manufacturer: YORK Rated Total Cooling Bmu: 29600
Outdoor Unit Model: YHE30B21 Rated HSPE: 9.5
AHRI Reference Number: 202849845 Rated Total Heating Btu 47°: 28200
Rated Heat Pump Full Load CFM: 800 Rated Total Heating Btu 17°: 18400

Backup Strip Heat Recommend CFM: 1158

Results

Heat Pump Balance Point Qutdoor Temperature: 38°
Total Heat Load at Balance Point: 24286 Btu
Heat Pump Capacity at Balance Point: 25260 Btu

Supplemental Strip Heat kew Target: 8.6 kw
Total Heat Load at Supplemental Heat Target: 45000 Btu
Outdoor Temperature (@ Supplemental Target: 38° - 9°

Backup Stoip Heat kw: 14.6 kw
Total Heat Load: 50000 Bu
Outdoor Temperature (@ Backup Heat: 9° - 2°

Heating Load Targets
Outdoor Temp Heat Load Btu Heat Pump Btu Capacity Strip Heat kw
HP Balance Point 38° 24286 Btu 25260 Btu 0kw
Supplemental Heat 38°t09° 45000 B 15787 B 8.6kw
Backup Heat 9t 2° 50000 Btu 0B 14.6 kw




AL
“ Ameren

Confirm the heat load information was entered correctly

Heating/Cooling Load Info
Design Heating Load: 50000 Bt Design Cooling Load: 27000 Biu
Design Heating Outdoor Temp: 2° Design Cooling Outdoor Temp: 94°
Design Heating Indoor Temp: 72° Design Cooling Indoor Temp: 70°
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rm t he AHRI perf ormance
performance data
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dat a

Indoor Unit or Coil Manufacturer: ADP
Indoor Unit or Coil Model: AD-32(P.U)*****9
Outdoor Umit Manufacturer: YORK

Outdoor Unit Model: YHE30B21

AHRI Reference Number: 202849845

Rated Heat Pump Full Load CFM: 800

Backup Stnip Heat Recommend CFM: 1158

Equipment Specs
Rated SEER: 16
Rated EER: 13
Rated Total Cooling Btu: 29600
Rated HSPF: 9.5

Rated Total Heating Btu 47°: 28200
Rated Total Heating Btu 17°: 18400

I
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This report supplies preliminary information found in a
Balance Point Diagram. The information for system design
iIncluding secondary heat equipment and control choices.

Resulis

Heat Pump Balance Pomnt Outdoor Temperature: 38°
Total Heat Load at Balance Point: 24286 Bt
Heat Pump Capacity at Balance Pomt: 25260 Btu

Supplemental Stnp Heat kw Target: 8.6 kw
Total Heat Load at Supplemental Heat Target: 45000 Btu
Outdoor Temperature (@ Supplemental Target: 38° - 9°

Backup Stnp Heatkw: 14.6 kw
Total Heat Load: 50000 Btu
Outdoor Temperature (@ Backup Heat: 9° - 2°
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This section shows the target output and combination of the primary and
secondary systems at different critical outdoor temps.
For more information and expanded data see the next page of the report.

Heating Load Targets
Outdoor Temp Heat Load Biu Heat Pump Btu Capacity Strip Heat kw
HP Balance Point 38° 24286 Btu 25260 Btu 0 lew
Supplemental Heat 38°t0 9° 45000 Btu 15787 Biu 86kw
Backup Heat 9° to 2° 50000 Biu 0Bt 146 kw




‘Expanded Heating Load \‘ ’/
‘Weather Station Peoria IL N a
, .
Outdoor Temp Heat Load Bt Average Aunual Hours Percent of Average Annual Heating Hours .
a7 17857 B 1365 % m em”
p W e ~ age £ 0 IS report snows tne
150 19286 B 107 bas %
ar 20000Btu T4brs 1%
a3 20714Btu 104 s 14% . 1
: eating load at different outdoor
ar D143B 103 bus 20%
P 22857Biu 132 5%
39° 23572BM 137 %
3w 202868 146 bas 31%
= e i 5 emperatures, an as the number o
3 25714Bmu 152brs 39% 1
35 264298 1720 4%
3 27143Bu 142 bas 8% 1
annual heating hours at eac
B 28572Bm 127 b 4%
BN 2086Biu 110brs 5%
3 30000Btu 101 bus 0%
2 30714Bru 102 s 6%
vt e o outaoor temperature.
> 0143Bu 131 bas 6%
» 32857Biu 91hrs 1%
2 33572Bm 106 s 4%
w 34286Biu 61hrs 7%
3 35000Btu S1hrs ™%
> 35715Biu 68hrs 7%
By 364298 8 s 30% ]
x» 37143Bu 44brs 2% .
= hom = ote. € (001 Will sugges € nea
18 38572Bmu 31hrs 8%
1 39286 Bt 48hrs 4%
16 400008t 19rs % 1
= ump runs deep into cold outdoor
g 414298 26hrs 6%
13 2143Bu 31ms %
e 0857Btu 35hrs % H
1 35T2Biu 32his 9%
" e o P emperatures ana contrioutes 1o tne
o 450008t 26hrs 0%
& 45715Bi 29his 1%
” 164298t 41hrs 9% h H 0
P EE O m eating of the home throu 60
5 47857Btu 35hrs 4%
* 43572Biu 48his 9%
= 19286Biu 31bs 6% -
> 50000Biu 32his om%
: T im = € neating nours 1or tne yealr.
o 51429Btu 181rs 8%
1 52143Bu 10rs 08%
> 528578 10trs oo
S S35T2Biu s 9%
e 54286 Bt obrs 99%
5 550008t 11hrs e
& 55715Biu 6brs 9%
> 56429Btu Shrs 100%
kS 57143 B 9brs 100%
> 57857Bu Lhes 100%
1 S8572Biu 4brs 100%
ar 59286 Bru Lhes 100%
1 60000 Bt Obrs 100%
1 607158 O 100%
a0 61429Btu Obrs 100%
15 €143Bm Obrs 100%
15 £2858Biu O 100%
ar 63572Biu O 100%
a8 64286 Bt Obss 100%
19 65000Bu Obrs 100%
2 65715Btu O 100%




Air Source Heat Pump

Electric Resistance Heat Pump Testing

Stage 1 Strip Heat

SupplementalEJ

Stage 1 Strip Heat kw 0

2.5

Stage 2 Strip Heat

Supplemental[g)

Stage 2 Strip Heat kw 0

5

Stage 3 Strip Heat

Backup

Stage 3 Strip Heat kw 0

7.5

Heat Pump Cut Off Temperature

2

Next Page

After you have reviewed the Air Source Heat
Pump Tab Report go to the Electric
Resistance Tab.

When entering Stage 1 Strip Heat kw, only
enter the kw that is stage 1.

When entering Stage 2 Strip Heat kw, only
enter the additional strip heat that is added
by stage 2.

When entering Stage 3 Strip Heat kw only
enter the additional strip heat that is added
by stage 3.
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Now the Electric Resistance Tab is completed. Go to the Reports Tab and

View the Electric Resistance Tab Report.

Air Source Heat Pump Electric Resistance Heat Pump Testing Reports
|

Report Package Report Name

Air Source Heat Pump Ameren

© Electric Resistance Tab Report




Weather Station Peoria IL § L
S
Outdoor Temp Heat Load Btu Heat Pump Capacity Strip Heat ke [s:11 Delta T V/IIA
ar 17857 B 28200 Btu Olew 800 cfm ne mem”
a6 18572 Bt 27873 Btu Olew 800 cfm 323
45 19286 Bru 2775w Okw 800 cfin ElE
a 20000 Bru 272208 Okw 800 cfin s
4 20714 B 26893 Bru Okw 800 cfin 3
4ar 21429 Bt 26567 Bra Okw 800 cfin 07
4 2143 Bm. 26240 Btu Okew 800 cfin 304
@ 22857 Bm. 25913 Btu Okew 800 cfin E
£ 2352Bm. 25587 Btu Okew 800 cfin 26
£ 24286 Bm. 25260 Btu Okewr 800 cfim nr
3r 25000 Bru. 24933 Btm 25kw 800 cfim BT
36 25714 B 24607 Btu 25kw 800 cfim kL -
: - T T az : I'his report shows the performance
£ 27143 B 23953 Btu 25kw 800 cfm 376
¥ 27857 Bru 23627 Bt 25kw 800 cfin nr
3r 28572 Bru 23300 Bt 25kw 800 cfin 68 . =
3 29286 Bru. 1973 B 25kw 800 cfin 85
: mEo ER as of the proposed system with metrics
- 30714 Bm. 22320 Bt 25kw 800 cfin BT
2w 31429 Bm. 21993 Btu T5kw 800 cfin 51
r 32143 Bm. 21667 Btu T5kw 800 cfim HT I - k - -
: - T 8z g Ike; heating load, heat pum
% 33572 Bl 21013 Bt T5kw 800 cfim bl g ) ]
w 34286 B 20687 Btu T5kw 800 cfin BE
B 35000 Bru. 20360 Btu T5kw 800 cfin Br - - -
r 35715Bm. 20033 Bt T5kw 800 cfim ng
@EomE na ot capacity, electric resistance kw.
2w 37143 B 19380 Btu T5kw 800 cfim 21 ] ]
1 37857 B, 19053 Btu T5kw 800 cfm 51T
15 38572 Btu. 18727Bm 75kw $00 cfin 5137 . . .
: =R B E i z equipment cfm; and temperature rise
16 40000 Bru 18073 B 75kw 800 cfin 05 3
5 40715 B 17747 B T5kwr 800 cfin 0
1w 41429 B 17420 Bt T5kwr 800 cfin HE
3 42143 B 17093 B T5kwr 800 cfin L
> 42857 Bm. 16767 Btu 15kw 800 cfin BT e a .
n 43572Bm. 16440 Btu 15kw 800 cfin .3
jlg 44286 Bm. 16113 Btu 15k 800 cfim e
L 45000 B 15787 Btu 15ker 800 cfim 5
E 45715 B, 15460 Btu 15kw 800 cfim Ay
T 46429 B 15133 Btu 15kw 800 cfm 768
& 47143 B 14807 Btu 15kw 800 cfm T4
5 47857 Bru 14480 B 15kw 800 cfin w
L 48572 Bru 14153 B 15kw 800 cfin BE
¥ 49286 Bru. 13827Bw 15k 800 cfin B
r 50000 Bru 0B 15kw 1185 cfin. 4
r 50715 Bm. 0Bm 15kw 1185cfin O
L 51429 Bm. 0Bm 15kw 1185cfin O
-r 52143 Bm. 0Bm 15k 1185 cfm. Lo
r 52857 Bm. 0Bm 15ker 1185 cfm a0
3 53572 Bl 0Bt 15kw 1185 cfm. 200
-+ 54286 Bt 0Bm 15kw 1185 cfm. a0
5 55000 B 0Bm 15kw 1185 cfm. a0
- 55715 B 0B 15kw 1185 cfin 4
- 56429 Bru. 0Bt 15kw 1185 cfin 4
B 5743 B 0Bt 15k 1185 cfin. 4
Ea 57857 Bru 0B 15kw 1185 cfin. 4
100 58572 B 0B 15kw 1185 cfin. 4
-0 59286 B 0Bm 15kw 1185cfin O
-1 60000 Bru. 0Bm 15kw 1185cfin O
-13° 60715 Bm. 0Bm 15k 1185 cfm. Lo
- 61429 Bm. 0Bm 15ker 1185 cfm a0
-15° 62143 B 0Bt 15kw 1185 cfm. 200
-16° 62858 Bru. 0Bm 15kw 1185 cfm. a0
-1 63572 B 0Bm 15kw 1185 cfm. a0
18 64286 Bru. 0B 15kw 1185 cfin 4
157 63000 Bru 0Bt 15kw 1185 cfin 4
-0 65715 Bt 0B 15kw 1185 cfin. 4
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Outdoor Temp Heat Load Btu Heat Pump Capacity Strip Heat kw CIM Delta T

39° 23572 Bt 25587 Btu 0 kw 800 cfin 29.6°
38° 24286 Btu 25260 Btu 0 kw 800 cfin 29.2°
37° 25000 Btu 24933 Btu 25kw 800 cfin 38.7°
36° 25714 Bt 24607 Btu 25kw 800 cfin 38.4°
35° 26429 Bt 24280 Btu 25kw 800 cfin 38°

34° 27143 Bt 23953 Btu 25kw 800 cfin 37.6°
33° 27857 Bt 23627 Btu 25kw 800 cfin 37.2°
32¢ 28572 Bt 23300 Btu 25kw 800 cfin 36.8°
31° 29286 Bt 22973 Btu 25kw 800 cfin 36.5°
30° 30000 Btu 22647 Btu 25kw 800 cfin 36.1°
29° 30714 Btu 22320 Btu 25kw 800 cfin 35.7°
28° 31429 Btu 21993 Btu 7.5 kw 800 cfin 55.1°
27° 32143 Btu 21667 Btu 7.5 kw 800 cfin 54.7°
26° 32857 Bfu 21340 Btu 7.5 kw 800 cfin 54.3°

In this example when the outdoor temp reaches 37° and the heat pump can no longer provide the
all of the Btu need. It then adds the first stage of electric resistance.

When the outdoor temp reaches 28° , the heat pump plus first stage electric resistance can no
longer provide the all of the Btu need. It then adds the second stage of electric resistance.
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Outdoor Temp Heat Load Btu Heat Pump Capacity Strip Heat kw CIM Delta T

14° 41429 Btu 17420 Btu 7.5 kw 800 cfin 49.8°
13° 42143 Bu 17093 Btu 7.5 kw 800 cfim 494°
12° 42857 Bu 16767 Bt 15 kw 800 cfim 78.7°
11° 43572 Bu 16440 Btu 15 kw 800 cfim 78.3°
10° 44286 Btu 16113 Bt 15 kw 800 cfim 77.9°
9° 45000 Bmu 15787 B 15kw 800 cfin 77.5°
8° 45715 Btu 15460 Btu 15kw 800 cfin 77.1°
7° 46429 Btu 15133 Bt 15kw 800 cfin 76.8°
6° 47143 Bu 14807 Btu 15 kw 800 cfim 764°
5° 47857 Bu 14480 Btu 15 kw 800 cfim 76°

4° 48572 Btu 14153 Bt 15 kw 800 cfim 75.6°
3° 49286 Btu 13827 Bt 15 kw 800 cfim 75.3°
2° 50000 Btu 0B 15kw 1185 cfin 40°

1° 50715 Btu 0Btu 15 kw 1185 cfin 40°

When the outdoor temp reaches 12° the heat pump plus first and second stage electric resistance
can no longer provide the all of the Btu need. It then adds the third stage of electric resistance.

Note the requirement for extra airflow.
When the outdoor temp reaches 2° the heat pump is at the cutoff temperature.
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Air Source Heat Pump Electric Resistance Heat Pump Testing

Elevation of Installation 0

After you have reviewed the Electric

600 Resistance Tab Report go to the Heat Pump
Testing Tab after the heat pump has been

installed. When testing the heat pump make

sure that the electric resistance heat is not
Testing Heating or Cooling Mode? on.

Outdoor Ambient Dry Bulb @

38

Heating &)

Next Page




