




















Tank specifications (unvented) Components of the hot water system

Units TFF 200 0201 GB TFF 300 0201 GB TFF 400 0201 GB
Diameter, insulated mm 540 600 700
Height, insulated mm 1432 1794 1591 PU m St a-t | on
Tilted height mm 1530 1930 1745 p
Weight kg 85 120 140
Storage capacity litres 180 280 375
Mass of unit when full kg 285 420 540 Tube connection @ 22
Dedicated solar store volume litres 1051t 1741t 2311t
Effective solar store volume litres 1801t 280l 3751t , 1 Flow ball valve with integrated gravity brake
Cylinder insulation thickness mm 45mm 50mm 50mm - (20mbar), assembly dimension 135mm
Nominal cylinder heat loss kWh/day 2,40 kWh/24h 2,80 kWh/24h 3,30 kWh/24h o .
—— : - . . 3 2 Return ball valve with integrated gravity brake
The VELUX cylinder insulation has a global warming potential of 1 and an ozone depletion of O. . .
(20mbar), assembly dimension 135mm
2
12 3 Pressure gauge
Units TFF 200 0201 GB TFF 300 0201 GB TFF 400 0201 GB o " .
Maximum permissible water pressure bar 55 55 55 4 Solar Safety valve, 6 bar, TUV-certified
Maximum permissible heating pressure bar 55 55 55 5 5 Circulation pump ST 20/6
. . . 6 : .
Maximum permissible solar loop pressure bar 55 55 55 o 6 Fill/drain flttlﬂg
Maximum permissible operating temperature water RC 95 95 95
Maximum permissible operating temperature heating °C 110 110 110 7 7 Flow indicator 1-13I/min, swivel nut G1 x @ 22
Maximum permissible operating temperature solar loop °C 110 110 110 13 8 Air jet with manual venting nipple
Upper heating/reheating register m? 0.70 0.81 1 ) 9 Manual venting nioole
Lower heating area/solar register m?2 095 149 183 15 9 nipp
Solar exchanger volume [ 64 104 12.8 10 Immersion sleeve %"
Heating system heat exchanger volume | 48 56 69 11 Membrane expansion connection
Performance indicator " top N/KW 24025 2.5/27 5.7/31 ;
Performance indicator " bottom W 42/31 41/45 94/51 12 Dialthermometer
Auxiliary heating flow, HV R 1 1 1 Connection, 13 Insulation shell
mm 1147 1424 1355 lat sealing G 1" - )
22 fiatscaling &1 15  Flat 1" underfelt sealing collar
Auxiliary heating return, HR R 1 1 1 - - -
mm 787 1064 1007 22 Tank connection pipe for pump station
Solar flow, SV R 1 1 IS
mm 687 965 909
Solar return, SR R 1 1 IS
mm 687 965 909
Hot water outlet, WW R 0.75" IS IS
mm 1369 1728 1526 The VELUX solar hot water system has a multi-functional solar thermal 773 105 53
Cold water inlet, KW R 075" 1 1 pump station which has been designed specifically for high temperatures. ' —
mm 55 90 55 It features variable speed settings, a built in flow indicator, and dual
Thermal cutout. Z R 05" 05" 05" gravity brakes to prevent back flow of solar fluid. To ease installation,
mm 900 1179 1112 the pump station can be either tank or wall mounted. The pump station
Sensor thermometer wells mm #16x200 #16x200 #16x200 comes complete with bespoke insulation cover for thermal efficiency | i
e mm 1012 1289 1204 and protection. It also has a built in pressure gauge and safety pressure ) 313
Solar thermostat pocket, FS mm 292 378 324 release valve for the solar circuit. v
Sleeve for electrical heating element (1'%), EHP mm 737 1015 957 [ U
Thermometer, T mm 1226
Flange F, Di/TK/Do mm 110/150/180 110/150/180 110/150/180
i Sy
Anode, A mm # 26 x550 @3 26x1100 @326 x900 335 ca. 202.6
mm Top Top Top
Maximum water supply pressure to the pressure reducing valve bar 16 16 16
Operating pressure bar 3 3 3
Expansion vessel charge pressure bar 3 3 3
Expansion relief valve setting bar 6 6
Storage capacity litres 180 280 375
Mass of unit when full kg 285 420 540
Set opening pressure (bar) of the combined temperature
and pressure relief valve(s) bar 7 7 7

The set opening temperature (degrees centigrade) of the temperature relief
or temperature and pressure relief valve(s) °C 90 90 90
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ARR 1 Symbol Specification

S1 Collector sensor

S2 Store sensor lower

Store sensor at
;|: S the top (optional)

Sensor for heat
S4/TRF  quality measure-
ment (optional)

R1 Solar pump

The VELUX solar hot water system has a user friendly, universal solar system controller. It has
preset controls and clearly shows the varying temperatures between the solar collectors and the
hot water tank. It can also indicate the accumulated hours of solar thermal gain. This programmer
has the capacity to control multi solar circuits including space heating, and can be set to a variety
of different languages. It incorporates a fault diagnostic programme should any problem occur.

Flexible flow and return pipes

Underfelt sealing collar

2

Safety mixer valve

Micro air bubble separator

These flexible stainless steel tubes connect the solar collectors to the
tank, which allows quick and simple installation of the flow and return
pipes. Arriving pre-insulated, they are capable of handling temperatures
ranging from +175°C down to -40°C. The standard package provides
these in ten metre lengths, although there are other sizes available.

Self adhesive underfelt collars are supplied to ensure a perfect fit around
the flexible flow and return pipes when they pass through the roofing
membrane. These will assist with both the thermal performance and

air tightness of the property.

A temperature sensitive safety mixer valve is supplied with every
solar package. This ensures that only the desired temperature

of hot water is delivered to the taps. It can be set to temperatures
ranging from 35°C to 65°C.

As with all closed circuits, it is possible for small amounts of air to
become trapped during installation. A unique micro bubble air separator
is supplied with all solar packages to facilitate the removal of this trapped
air. The separator is self adjusting and requires no maintenance.

The unique valve mechanism is guaranteed not to leak. As solar circuits
can reached extremely high temperatures, the separator is designed

to withstand temperatures up to 180°C.
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Performance
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Well-positioned for
optimum performance

Because the system performance depends on the solar
collector being able to take advantage of available
sunlight, the collector’s physical location is crucial in
determining efficiency. However, the collector does not
need to be facing due south in order to work effectively.

The map on the left and the table below provide an
approximate guide to the technical performance of the
system. As with all solar systems, there are a number
of factors that influence both its ability to produce solar
thermal energy and its overall efficiency.

Solar thermal energy efficiency depends on geographical
location, polar orientation and pitch of the roof.

The system’s overall effectiveness will also be influenced
by the efficiency of the auxiliary heating source, and the
household's daily rate of hot water consumption.

For simplicity, we have selected four cities to represent
the different meteorological zones on the map. Using
the stated solar irradiation at these points we are able
to calculate the savings achieved by a typical VELUX
solar hot water system.

Performance of a typical VELUX solar hot water system

For the purposes of demonstrating performance, VELUX has split the country
into four regional areas: North (Glasgow), Mid North (Manchester), Mid South
(Cambridge) and South (Southampton) so that a reasonable comparison

can be made.

Annual solar irradiation in the 4 regional areas

Region 1 North Glasgow 1032 kWh/m?
Region 2 Mid North Manchester 1109 kWh/m?
Region 3 Mid South Cambridge 1160 kWh/m?
Region 4 South Southampton 1286 kWh/m?

Performance of a typical system

Using the above information, and following a recent study that showed the typical
consumption of daily hot water (DHW) per household in the UK is between 30 and
50 litres, at a temperature of 55°C per person, the total benefit of the VELUX solar
hot water system per region is:

Region 1 North Glasgow 2681 kWh/year
Region 2 Mid North Manchester 2874 kWh/year
Region 3 Mid South Cambridge 3003 kWh/year
Region 4 South Southampton 3222 kWh/year

A typical VELUX solar hot water system: four person household (5m? of solar
collectors 280 litre tank) due south orientation with 80% efficient gas boiler.

Itis essential to consider the following when
designing a solar hot water system

* Occupancy level

* Geographical area

* Polar orientation

* Pitch of roof

* Efficiency of auxiliary heating
* Size of collector area
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Orientation of the collectors

The following tables demonstrate the performance of the VELUX
solar hot water system in the four chosen regions. Each table shows
the direction of the roof and its pitch (or inclination). These tables
show that solar energy is a viable option as a renewable energy

source in the UK.

For example, in region 1, a collector facing South at a pitch of 40°
will achieve 100% performance. However a collector facing WSW
at a pitch of 30° will achieve 88% efficiency.
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In new build cases, these factors can be taken into consideration

at design stage and the orientation and design of the roof pitch can
be adjusted for optimum efficiency. In renovation projects, the data
serves as a guide to calculating the approximate savings available.
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Energy efficient, cost effective

Performance Factor (%) - Region 4 (Southampton) We have completed three case studies which give an indication of the likely value

of the energy savings that can be achieved by the installation of a VELUX solar
E E E ﬂ hot water system. For the purposes of these case studies, we have assumed that

Performance Factor (%) - Region 3 (Cambridge)

orenton | & Jese | 5t [sse] s [son] sw [won] w [l ovenaion] ¢ |
[ Pioh | o0 |75 | a5 [ 222] 0 | 2e5 | % |75 | o WM Pwon | o0 | 5| a5 | 222] 0 | 2e5 | % | 675 | o0 the auxiliary boiler is gas fired in all cases.
[ 0 | 79 79 79 79 19 19 719 79 [ 0 | 80 80 80 80 80 80 80 80
79 8 |8 8 8 8 8 |8 80 80 82 |8 8 |8 |8 8 | 8 8
79 83 |8 8 8 8 8 | 8 80 79 |8 8 88 8 88 87 | 8 80 Case studv 1
79 84 |88 WOLNMOLNNOLY 8 8 80 79 84 89 WOLN[92NNOLY 89 85 80 sty
798 85 [1907 (1937194794791 86 80 78 85 [1907 (1947 [1957/94T 9L 86 80 - : :
77 86 11920 950 197 96N (92N &7 79 77 86 11920 96N N9 NO6N 93N &7 79 This case sty evaluatos three coflectars with a corbined area of /om?
76 86 939798 97 [9 & 79 76 86 939799 (98 [94 & 78 and a 375 litre tank, typically specified for households of between four
75 86 [1937/[198 199 [198 94" & 78 74 85 (1937 (1981100 [98" (94 & 77 to seven occupants.
7 85 (9398 (100 99 95 & 77 73 84 (93 (98 (100199 94 & 76
72 84 [ 93 [ 98 [100 | 99 |94 8 75 70 83 [ 92 [ 98 (100 | 99 [ 94 8 75 3 x collectors at 7.5m? with 375 litre tank
70 8 [1920][97[199 98 [193" 8 74 69 82 [T9LT|[1977 1991981193 8 73 ber of eop]
69 8l 90 (96 [98 97 [92 84 72 67 80 89 [95 9819 [92 8 72 Number of people n i
[ 66 79 88 [[94T[961[1957| 90 82 71 [NEONEE 65 78 | 87 1931 (19611947 [190T 8L 70 Daily draw-off 280
64 77 86 [[920[1947[193" 8 | 80 69 63 75 8 [[OL[1937[1927] 8 79 68
61 74 83 89 -- 86 78 67 60 73 82 83 - 89 84 77 65 Net hot Waterload, kWh/year 3051 3814 4577 5340
59 71 80 85 87 87 82 75 64 57 69 78 84 86 85 8l 74 63 Solar fraction, % 596 549 508 471
[0 56 67 76 8 8 8 719 72 62 [0 54 66 74 80 8 8 77 70 60 glartraction. 7o = = . =
55 63 71 76 79 78 74 68 59 51 62 70 75 77 76 73 67 57 ; Auxiliary energy input needed, kWh/year 1574 2070 2608 3187
AT NSCENN INCE IR N NN N N N R AT NNCIENN NS N NS I ST IS N (R;?gggv:\l, Solar benefit with a 90% efficient boiler, kWh/year 2978 3275 3525 3730
Solar benefit with an 80% efficient boiler, kWh/year 3351 3684 3966 4196
Solar benefit with a 70% efficient boiler, kWh/year 3829 4211 4532 4795
Solar fraction, % 64.2 595 553 516
Auxiliary energy input needed, kWh/year 1417 1878 2386 2929
A F t Solar benefit with a 90% efficient boiler, kWh/year 3153 3488 3772 4016
rea ractor Solar benefit with an 80% efficient boiler, k\Wh/year 3547 3924 4243 4518
Solar benefit with a 70% efficient boiler, kWh/year 4054 4485 4849 5164
i In order to maximise the solar irradiation available when it is not
Average area factor, all regions , : ot 6 Ctoh it i pocel Solar fraction, % 681 630 585 544
- - possible to achieve due south orientation and 40° pitch, it is possible
ﬂ“ to increase the collector area to compensate for this. The following Augxiliary energy input needed, kWh/year 1256 1711 2214 2754
T O R P [ O R R PN T table shows the relevant average multiplication factor for the Solar berefit with 2 90% efficient boiler KWh 3332 3 3963 5
“ 149 149 149 149 149 149 149 149 149 collector area. olar benefit with a % efficient boiler, kW /year 674 6 4211
149 143 EC IECN SR IERY Ry 142 (149 Solar benefit with an 80% efficient boiler, kWh/year 3748 4133 4458 4737
151 (138 131 (126 125 126 130 | 137 148 | + the variety of standard VELUX solar hot wat
152 135 125 (1190117 (118 [123 132 14g " /MOSLCAsEs, e varlety of stanaar \ solarhot water Solar benefit with a 70% efficient boiler, kWh/year 4284 4724 5095 5414
154 133 120 1137 (IIL" (L120 (1187 129 148 systems are sufficient for the majority of design applications.
158 131 (117109 106 (108 ‘114 127 150  However,should you wish to designabespoke system please Solar fraction, % 731 680 633 59.8
':1L261> g’; ===== 1‘22 iii contact VELUX solar energy. Auxiliary energy input needed, kWh/year 1090 1514 1962 2459
[ 172 134 [114 (104 [100 [102 [110 127 158 Solar benefit with a 90% efficient boiler, kWh/year 3516 3893 4243 4538
_ e ----- - Solar benefit with an 80% efficient boiler, KWh/year 3956 4379 4773 5106
197 146 | 121 [1081 /103 [106 [115] 135 175 Solar benefit with a 70% efficient boiler, kWh/year 4521 5005 5455 5835
[ 2100 153 (126 11201071097 1197 140 183
224 162 132 (17 (112 (114 125 146 192
241 173 140 124 [1187 120 132 155 203 Summary:
263 187 151 133 127 [129 140 166 217
|~ o1 1 r 11 1 The solar fraction that can be gained increases
321 228 183 161 153 155 167 196 252 o o )
DI 362 258 208 183 173 174 187 217 276 from a significant 59% in region 1 to a maximum

of 73% in region 4. The solar benefit that can be
achieved with a 70% efficient boiler within
region 4 is 5835 kWh/year.



Case study 2 Case study 3

The following table displays the results of a solar hot water system designed This case study looks at a typical solar hot water system designed to suit two
for a household of three to five people, with a 280 litre tank, and two collectors to three people, using a 180 litre hot water storage tank, with one 2.5m? collector.
that give a combined area of 5m2.

Solar fraction, % 544 487 439 Solar fraction, % 409 345
Auxiliary energy input needed, kWh/year 1370 1900 2475 Augxiliary energy input needed, kWh/year 1247 1845
glegggvlv Solar benefit with a 90% efficient boiler, KWhy/year 2123 2383 2592 glefs'ggvlv Solar benefit with a 90% efficient boiler, k\Wh/year 1152 1334
Solar benefit with an 80% efficient boiler, k\Wh/year 2388 2681 2916 Solar benefit with an 80% efficient boiler, k\Wh/year 1297 1500
Solar benefit with a 70% efficient boiler, kWh/year 2729 3064 3332 Solar benefit with a 70% efficient boiler, kWh/year 1482 1715
Solar fraction, % 591 532 481 Solar fraction, % 451 380
Auxiliary energy input needed, kWh/year 1245 1745 2303 Auxiliary energy input needed, kWh/year 1168 1754
Y2 Solar benefit with a 90% efficient boiler, kWh/year 2262 2555 2783 igE12 Solar benefit with a 90% efficient boiler, kWh/year 1240 1435
Manchester Manchester
Solar benefit with an 80% efficient boiler, kWh/year 2544 2874 3131 Solar benefit with an 80% efficient boiler, kWh/year 1395 1614
Solar benefit with a 70% efficient boiler, kWh/year 2908 3285 3578 Solar benefit with a 70% efficient boiler, kWh/year 1595 1845
Solar fraction, % 623 559 50.5 Solar fraction, % 46,6 394
Auxiliary energy input needed, kWh/year 1144 1642 2194 Augxiliary energy input needed, kWh/year 1138 1716
sl Solar benefit with a 90% efficient boiler, kWh/year 2374 2669 2904 il Solar benefit with a 90% efficient boiler, KWh/year 1274 1477
Cambridge Cambridge
Solar benefit with an 80% efficient boiler, kWh/year 2671 3003 3267 Solar benefit with an 80% efficient boiler, kWh/year 1433 1662
Solar benefit with a 70% efficient boiler, kWh/year 3052 3432 3734 Solar benefit with a 70% efficient boiler, kWh/year 1637 1899
Solar fraction, % 678 613 558 Solar fraction, % 52.2 443
Auxiliary energy input needed, kWh/year 1005 1467 1985 Auxiliary energy input needed, kWh/year 1035 1593
Helon Solar benefit with a 90% efficient boiler, kWh/year 2528 2864 3136 i Solar benefit with a 90% efficient boiler, kWh/year 1388 1614
Southampton Southampton
Solar benefit with an 80% efficient boiler, kWh/year 2844 3222 3528 Solar benefit with an 80% efficient boiler, kWh/year 1562 1815
Solar benefit with a 70% efficient boiler, kWh/year 3251 3682 4032 Solar benefit with a 70% efficient boiler, kWh/year 1785 2075
Summary: Summary:
Inregion 4 a valuable solar fraction of up to 67% This combination can create an advantageous
can be gained. In addition, when combined with solar benefit of up to 2075 kWh/year when
a70% efficient boiler a productive solar benefit combined with a 70% efficient boiler.
of 4032 kWh/year can be achieved. The maximum solar fraction created supplies

a productive 52.2%.
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Optional extras

VELUX solar hot water systems can also be supplied with a number
of optional extras, this will allow you flexibility to meet any unique
requirements of your development. Please contact your authorised
VELUX merchant if you wish to place an order for any of the items
detailed below.

Flexible flow and return pipes

Immersion heater

Filling pump

The standard package provides these in 10m lengths,
however as optional extras you can purchase them

in additional lengths of 15m and 20m. Arriving pre-
insulated, they are capable of handling temperatures
ranging from +175°C down to -40°C.

Animmersion heater is an electrical element that heats
up the water in the tank. If you do not have the benefit
of agas or solid fuel boiler you can install an immersion
heater into the tank for your auxiliary hot water. It can
also be used as back up heating for your water.

VELUX recommend using a motorised pump when
filling the solar circuit to ensure that all air pockets
are removed. The filling pump has the capacity to hold
50 litres of fluid. The filling pump station has a large
opening for pouring and mixing the solar fluid and it
comes with two connecting hoses. The strong pump
with high flow ensures trouble free filling and
pressurising. To help with storage and ease of
transport, it is supplied on a wheeled frame.





