
MSHP vs Baseb
Elec

Direct Performance Comparison
April 2016

David Adams, P. Eng.

NP 2016/2017 General Rate Application 
Exhibit - DV-3 
Filed: 2016-04-12     Board Secretary: CB

NP 2016/2017 General Rate Application 
Exhibit - DA-3 
Filed:  2016-04-12    Board Secretary: CB



O'eni ; 9w of Stwiv Case
10 year old home, registered R2000 construction, located in St.
John's region
2 story, approximately 4000ft 2

Entire house temperature maintained at 22C, day and night, including
developed basement and in-house garage (20C for garage)
Night setback not used since MSHP installed

Initially built with baseboard heaters (20kW installed)
Retrofitted with MSHP in Nov 2012 with additional units installed
in Nov 2014.

3 outdoor units, each with 2 indoor heads
Panasonic CU-2E18NBU outdoors, CS-E12NKUAW indoors
Baseboard heaters not used since Nov 2014

Summer air conditioning available
Installed MSHP heating capacity

18kW rated (8C), 3 x 6kW
• 20200Btu of heating each
• Rated input 1.6kW each for COP of 3.75 at full load

Capacity reduces to 9.3kW @ -15C, 3 x 3.3kW
• Rated input 1.4kW each for COP of 2.2 at full load

Maximum installed heating demand
20.OkW - Baseboard heaters
4.8kW - MSHP (3 x 1.6kW)



Heating Equipment Comparison
This is a basement room
with 2.75kW of installed
baseboard heaters (one
not shown)

Indoor Unit
3.2kW capacity



Control of Heaters
MSHP operated in full auto mode. The
following features are not used.

Quiet mode
Manual indoor fan speed control
Manual control of indoor louver direction

Night setback not used for MSHP or
electric baseboard heaters
Electrical baseboard heaters controlled
from electronic thermostats



Testing Setup
Home power monitoring system from Efergy

Measures current at main panel breaker (both wires) and
multiplies by system voltage
System records power at 1 minute intervals

Testing conducted at night (11pm-6am)
No effect from sun or household activities
All major appliances off, including hot water tank

Heating 100% from MSHP for part of the night then
switched to 100% electric baseboard heaters for the
remainder
Tests conducted during April:

OC overnight (heaters first, then MSHP)
-3C overnight (heaters first, then MSHP)
-8C overnight (MSHP first, then heaters)

Night of 7th

Night of 11th

Night of 6th



OC Performance Graph
If night setback used, maximum
morning demand would be:
• 20kW baseboard heaters
• 6kW MSHP 15.0

10.0

To maintain same
household temperature
(22C), average load from
baseboard heaters 4kW
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-60 Minute Average
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-3C Performance Graph
If night setback used, maximum
morning demand would be:

20kW baseboard heaters
6kW MSHP

Most baseboard
heaters turned
on to simulate
morning warm-

To maintain same

	

up.
household temperature
(22C), average load from
baseboard heaters 3.75kW

Occasional MSHP
Defrost Cycle

Approximately
3:15am, all MSHP
turned off, all
baseboard heaters
turned on
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Morning Warmup
20000

18000

14000 :...

12000 .}	

10000

8000

6000 A

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2a.a. 4aaaaaaaaaaaaaa
0 O O 0 00 0 0 0 0
p

	

o

O N M 0[1 0N

	

gel

	

OO.1

	

O -l N M
6 6 6

.

	

0

	

ON rNrl
• N .1 .4 N N N N N N S 1 .-1 ^"^ N .-I N N N N N N

ci M N ri N ri N ." .-1 .4 eY .4

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
• a a • a • a a a a a a a a a a a a a a a

8 80
0

	

ci 0 0
8

0̂ N8 a N S 8 ^ o

	

0 0
S N̂ 2 N888

0
8^88888

0

	

0 0 0 0 0
▪ N N1 NI N) NI N Nl 'V ^T Q Q N ell N N N N ip tO tQ tQ tO

0 0 0 0 0 0 0DOO DOOCS 88808888 888

TIME

-1 Minute Samples

-60 Minute Average

-Outside Temperature Most baseboard
heaters turned
on to simulate
morning warm-
up (17.5kw).

4000



-8C Performance Graph
If night setback used, maximum
morning demand would be:
• 20kW baseboard heaters

6kW MSHP

To maintain same
household temperature
(22C), average load from
baseboard heaters 5kW

At end of testing,
house 0.5C warmer
than start (11pm).
MSHP average load
from MSHP lowering
to less than 2kW

- 5

Another defrost
cycle and increased
setpoints on all 3
units..

Approximately
2:20am, all
baseboard. heaters..
turned off, all MSHP
turned on
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Results summary
Heating requirements to maintain entire
house at 22C (red line)

Baseboar
d Heater

Load

MSHP
Load

0C,
-3C
-8C,

	

25-40

	

4.0kW
5-25

	

3.5kW

	

40-55

	

5.0kW

4.0kW 1.0kW
3.5kW 1.0kW
5.0kW 2.0kW

Peak Demand (blue line)
Outside

Temperature
Baseboard

Heater
Demand
Savings

OC
-3C
-8C

5.9kW

	

2.5kW
6.0kW

	

2.5kW
7.8kW

	

3.5kW*

3.4kW
3.5kW
4.3kW

4.0
3.5
2.5

* 3.5kW taken at
6:20am after house
temperature increased to
22,5C.



Coiclucions
MSHP whole house systems can be installed
to heat house efficiently by sizing units for
low temperature extremes:

2:1 - MSHP COP at low temperature extremes
4:1 - MSHP COP at OC

Performance at OC:
75% lower - MSHP energy use vs electrical
baseboard
60% lower - peak demand of MSHP vs electrical
baseboard heaters

Maximum MSHP heating demand always
lower than electric baseboard heaters
Defrost cycles have little effect on system
efficiency, household comfort
Night setback should not be use with MSHP
system



Backup Materia

MSHP Nameplate
MSHP Specifications
MSHP Operating Curves
Efergy Metering System



MSHP Nameplate
Outdoor unit

Ranasonic
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MSHP Specifications
w

2. Specifications

2.1 CU-2E18N8U
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a)

• Heating Characteristic
[Condibon] Room temperature 68°F (DBT)

Operation condition High fan speed
Piping Length: 24.6ft
CompressorFreq: Fh

BJ Indoor unit cepadty: Heating (32 + 3.2: CS-E t2NKUAW + CS-El 2NKUAW), service mede frequency = 63Hz
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Efergy Power Monitoring
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