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ta Ied,MSHP heatlng capacity
kW rated (8C), 3 x 6kW
0200Btu of heating each
ed input 1.6kW each for COP of 3.75 at full load
P city reduces to 9.3kW @ -15C, 3 x 3.3kW

‘Rated input 1.4kW each for COP of 2.2 at full load
mum installed heating demand

OkW - Baseboard heaters
kW — MSHP (3 x 1.6kW)




Hea"@mg Equipment Cmpaﬂswn

| Thls is a basement room
~ with 2.75kW of installed Indoor Unit
| baseboard heaters (one 3.2kW capacity

not shown)

Outdoor Unit
6kW capacity

Baseboard Heater
1kW capacity




" Control of Heaters

electronic thermostats




Testing Setup

0C overmght (heaters first, then MSHP) .
-3C overnight (heaters first, then MSHP)
-8C overnight (MSHP first, then heaters)




UK Pestormance Couph

If night setback used, maximum
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-3C Performan Graph

- WY 0009

If night setback used, maximum
morning demand would be:

20kW baseboard heaters

6kw MSHP
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morning warm-

up.

—1 Minute Samples

= B0 Minute Average

—Qutside Temperature

S TR el S ST S U T S I

E

o

g

~|-Mset Base

e load from [\

household temperature

To maintain same
(22C), averag

baseboard heaters 3.75kW

ed off, all
baseboard heaters
turned on

3:15am, all MSHP
turn

Approximately

- WY 00:0€'9
- WV 00:02'9
| WY 00:0T:9
- WY 00:00°9
| WY 00:05:5
- WY 00i0¥'S
- Y 00:0§i5
- WY 00:0T§
- Y 00I0TiS

- INY 00!00i§
- Y D0I0SiY
| INY 00:0t Y
- WY 00'0EY
- WY 00:0Z:t
- WY 00I0T:Y
- AV 00°00:p
- WY D0:0S'E
- WY 00:0PIE

Occasional MSHP

Defrost Cycle

Average load from
MSHP 1.0kW

YTy

- WV 00:0E'E
_ WYV 00:0T:€
- WY 00:0T'€
- WY 00:00E
- WV 001052
- Y 00:0%:Z
- WV 00'0E'Z
© Y 001022
- WV 000T:Z
- AV 00:00:T
S NV 0010S'T

- WY 000K T
WY 00°0ET
- WY 00°0ZT
- WY 00'0TT
L WY 00:00°T
- WV 00:05°7T
- AV 00'0ViTT
WY 00:0€:2T
- NV 00:0T:ZT
- WV 00°0TZT
Y 00:00°ZT
Nd 00:05°TT
Wd 00:0v-TT
- Nd D0'0ETTT
- Wd 000211
- Wd 00:0T-TT

=]

g

7000
6000 -

SLIVM

- Wd DO00°TT

TIME

M~




Morning Warmup

—— 1 Minute Samples

— G Minute Average
—Qutside Temperature
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Most baseboard
heaters turned

“morning warm- |

on to simulate
up (17.5kw).
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-8C Performance Graph
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At end of testing,
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~MSHP average load
from MSHP lowering
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| 2:20am, all

4+ | baseboard heaters
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ne unit.
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Results Summary

vl 3 L8 =Tl al
Outside House Heating | Baseboar MSHP MSHP COP
Temperature Requirements d Heater Load
Load

S, 25-40 4.0kw 4.0kwWw  1.0kW 4.0
=30 2=£D 3.5kW 3.5kW  1.0kwW 3.5
~8C, 40-55 5.0kW 5.0kW  2.0kW 2.5

' 'f_{ré’mand (blue line)
5.9kW 2.5kW 3.4kW

6.0kW 2.5kW 3.5kW
7.8kW 3.5kW* 4.3kW
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Concluswns

, .peak demand of MSHP_
heaters e
yum MSHP heating demand a_ wa
than electric baseboard heaters
rost cycles have little effect on syste
wle.ncy, household comfort o

11




kup Material

12




' MSHP Nameplate
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MSHP Operating Curves

+ Heating Characteristic
[Candition] Room temperature: B8°F (DBT)
Operation condtiore High fan speed
Piping Length: 2460
Compressor Freq: Fh

B} Indoor unit capacity: Heating (3.2 + 3.2) CS-E12NKUAW + CS-E12MKUAW), service mode frequency = 63Hz
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Etergy Power Monitoring

£ Faal Time Usage W Buaget

Wireless
¢ | Transmitter

Eromawa

W Energy demana
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