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Backgrounds

« Domestic sector energy consumption for heat and heat
related emissions

 Electricity/nheat daily and seasonal demand shift
« Heat pump retrofit challenges

* Non-dispatchable renewables generators limitations and
Impact on grid (e.g. wind curtailment )

« Demand side response of heat pump and thermal
storage
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Heat pump test
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Schematics
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Test in three stage: 1.) Direct mode, 2.) Storage mode, 3.) Combined mode
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Combined mode performance
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Combined mode performance (2)

40

a
E
5
a
e
[1+]
@
<
==
L -
e
5
a
ey
5
3]
e
5

)

oo T

(o

| -

o

—

v

R

e

m

-

mﬂ\\\lll

]

g ™

e

(1]

]

T

W] (=] [¥p] o [¥p] =
m m ™~ ~ Ll =

(A1) andano jeay

20:8c:€¢
T0:59G:¢¢C
TO:TT:CC
1062 TC
T0:9t:0¢
T0:e0:0¢C
T0:0¢6T
T0:£€:8T
TOPSLT
TOTTLT
T0:8291
TO:SHST
T0:20'ST
TO6TT
T0:9g:cT
T0:eS:CT
T0:0T:¢T
TOLTTT
T0:¥F:0T
T0:T0:0T
T0:8T60
T0:S€:80
10:25:£0
T10'60:£0
T0:9¢90
TO:€vS0
T10:00:50
T0:LT 0
TO:beic0
TO'TS:20
T10:80:20
T0:5¢ 10
TO:Zr:00
T0'6S:€C

Time (15/05/2015)

Direct heating to house

Ll L] -J._..__L__..-...l—.&_l_—._..l.._l.

N

/\Charging
Vi

Q0 ~ W N T M N = O

(M) uondwnsuos Jamod

0c'6T et
00:L€:CE
(0128 2 W4
00:CT1E
0€:6T:0¢
00:.161
oge0el
00:¢Z:81
0E'6e LT
00:£95:9T
0 vT9T
00:Ze'ST
0E6T Pl
00:L0:7T
0 vTiel
00: T CT
0€'65°TT
00:LTTT
0gveioT
00:75:60
0€:60:60
00:L7'80
0EVL0
00:20:20
0€:6T90
00:L€:50
0E VS0
00:ZT 0
0€:67:€0
00:L1C0
0€0:Z0
00:¢Z'10
0g'6€:00
00:/9:€€

Time (15/05/2015)

T

Ulster
Un

Iversi




Thermal storage performance

e S

Combined mode performance (3)
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Combined mode performance (4)
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Future plans

« Heat pump performance improvement
V New working fluids
« System parameter optimisation

« Controller development for : weather compensation and
electricity pricing/load benefits

 End-user satisfaction
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