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~ DUBLIN SCHOOL OF ARCHITECTURE PAUL KOPIK

[ DT774 PG CERTIFICATE IN DIGITAL ANALYSIS & ENERGY RETROFIT D16126509
Cont Optimaly Assesmen: o e e e e

SIMPLE LCCA CALCULATION SHEET LCCA Study: Comparative Life Cycle Costs for 3 Alternatives Window & door seals - cleaning  100.00 Fabric Windows Alu-Clad Double glazed X 2400000
Main space heating 216 Electric 0.2306  49.81| |MVHR filters 30.00 Fabric Windows Alu-Clad Triple glazed X 30000.00 . .
Inputs & PV Formulae: Secondary space heating 0 0.00 | 230.00] Renewables|Solar PV - 2 panels system + install X 3100.00 It would appear that the Part L d@Slgn IS

Main water heating 2671 Electric 02306  615.93 Renewables |Solar PV - 9 panels system + install X 4500.00 OverdeSigned regarding energy performance

Length of Study (years) 30|yrs Energy Cost (Option A) | € 823 Eumps, ffan|§ - 1;?2 E:ec}r?c 8'3282 ;gg';; e Service Renewables|Solar Thermal 6.46 sq.m. Panels + install 60 tubes X 2880.00
Replacement Period [years) 20|yrs Energy Cost (Option 8) | € 1,068 nergy for lig '"? — 1530 eciric : = |\zeB s e (et Renewables |Solar Thermal 8.46 sq.m. Panels + install 80 tubes X 3840.00 and is Consuming less energy than if it was
Discount Rate (as decimal) 0.050 Energy Cost (Option C) otal units . :

i : Total Coste 106768 Systems  |Solar DHW Tank 300L includes solar station Rotex X 2400.00 . .
General Inflation Rate (as decimal) 0.020 B | ectric Radiators 30000 10 1300/  |Systems _|Solar DHW Tank 500L includes solar station Rotex X soao00] designed to just meet the Part L 2011
Fuel Escalation Rate (as decimal 0.040 SPV* (residual : : P—— . .
Ri:mj:vaa IIE:D:tiED[:: [:;I?eii::'ﬂall 070 spy* E::zlllat:n:ent] Window & door seals - replace  2400.00 15 160.00 Systems _|Space Heating: Boiler - ofl (Kerosene) X 4490.00 parameters. The LTB calculations from
Residual Value Option B (as decimal) D'?D UPV* 1 (Repair Costs) Solar hot water panels 3200.00 20 160.00 Systems Space Heating: Electric radiators x 2 + install X 300.00

_ : _ Solar PV panels 1350 30 4500  [Systems _|Space Heating: Oil storage tank (bunded) piping & conc. base X 2500.00 modelling in PsiTherm also confirmed the low
Residual Value Option C{as decimal) UPY* 2 (Fuel Costs)

Solar PV Inverter 800 5 160.00 Systems Wentilation: Aereco - Demand Control Ventilation X 2400.00 . .
Solar water pump 450 20 22.50 Systems Ventilation: MVHR, Confo ducting system + install X 6600.00 Y factor and reSUItant hlgher eﬂ:ICIenCy

560.50 ing- i H ‘| H
Life Cycle Cost Calculation: Initial Costs + (Replacement Cost  x SPV replacement) +  {Annual Repair Cost x UPY 1)+ (Annual Energy Costs x UPV 2)- Residual value Total LCC (NPV) Replacement Period (Years) 20 11210.00 Systems Space Healing: wet radiator CH system i &fggggg £ 5228000 thermal envelopeThe Cllent S InSIStenCG Of

Differential Cost between Part L 2011 & NZEB es010.00 the use of Durisol for the walls and the same
performance of the floor & roofs for both

ALTERNATIVE A € 44270 € 14637 0.560 € 225 197503 € 823 25953 € 12,888 € 67,868 OPTION A LCC

ALTERMATIVE B £ 52,280 £ 11,210 0.560 € 230 19.7503 € 1,088 25953 £ 15,338 € 75,473 |OPTION C LCC £ 7,604.87 |NET SAVINGS FROM ALTERNATIVE A Delivered Delivered ; .
Energy Energy designs have resulted in good energy
ALTERNATIVE C 0.560 197503 € - 25953 € - € - |OPTION CLCC € 67,867.87 |NET SAVINGS FROM ALTERNATIVE A DEAP Results KWhiy KWhiy . .
Space Heating - main 4318 216 emC'_enCY- T_he NZEB space heating _
Space Heating - secondary 0 0 requirement is almost negligable. However, it
Water Heating - main 2795 2671 .
Water Heating - supplementary 0 0 is noted that the carbon allowances are much

| ! Pumps, fans etc. 327 729 : .
Present Value Formulae in Excel (From SCS| Guide to Life Cycle Costing 2013): Enerpgyfor lighting 78 1014 IeSS In the NZEB than in the part I— 2011

CHP input (individual heating systems only) 0 0 designs. Part L CO2 emissions are 2325 kgly
CHP electrical output (individual heating system only) 0 0

1 Type 1 wTY == versus 1166 kg/ly for NZEB. Sensitivity

_ — Type 2 0 0 analysis of fuel escalation has not proved
The SPV* fermula shown above could be :{l1+elll 1+|”hn Type 3 0 0

written into an sxcel cell as follows; - . Total 7940 2466 S|gn|f|cant The NZEB hOUSG |S nOt COSt

_ . per m floor area __ : 36.6 114 optimal although it is my preferred option
— . ! Renewable energy contribution as equivalent therm. 13.7 KWhim2y 33.7 KWh/m2

Building Energy Rating A2 A1 regarding it's robustness against the volatility
KWh/m2y 44.35 24 87 . . .

EPC (MPEPC 0.400) 0508 e in the fossil fuel oil economy.
3.5 Uniform Present Value Modified (UPV*) CPC (MPCPC 0.460) 0.341 0.171

3.4 Single Present Value Modified (SPV*)

The SPV* factor is similar to the SPV calculation outlined previously, except 3PV - n "y
allows for the-incorporation of escalation (a) into the calculation. This factor is [ 1 +e ]

used when the cost today is known (or estimated) and a relevant escalation rate 5 PV*
is appliad over a cartain period of time to estimate the future cost of the building
component. The formulae allows for the escalation and discounting factors 1o be

1+

incorporated in the same calculation,

The UPV* calculation is similar to the UPY calculation outlined previously. The
original-amount is escalated on a yearly basis and is discounted proportionally 1
throughout the building life cycle. An example of this is energy costs which can U PV*

+

no . - . R
The UPV* for la above could be written int el cell as foll : I Aorg for hit H
] ormula above could be written into an excel cell as follows olar gains wvq for htg Prlmary energy [kwh/v]
lonth Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec season

[ =(-{(1+e)/(1+)An)/ (((1+i)/(1+e))-1) | rientation 8,000

-

be reasonably estimated in today's costs, Applying an escalation rate (g) to enangy

- Y

cashs on a yearly basis over tha life cycle and discounting i) the costs will provide
wou with a cumulative PV cost,

+
¥

[ -: + e] -1 . lorth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

. [E/NW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

E/W 1.50 3.00 5.15 7.65 9.83 9.90 9.15 8.33 6.38 4.03 1.91 1.26 6,000
SE/SW 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
South 9.41 14.89 18.29 20.52 22.07 20.60 19.98 20.52 19.75 17.21 11.96 8.87
Horiz 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

° ° °
Ve ntl Iatlon Des'gn . Total solar gains [kWh/d] 10.9 17.9 234 28.2 319 305 291 28.9 26.1 212 13.9 10.1

Ventilation design is achieved using a Paul Novus 300 MVHR system ! S o SO I I
with Comfo Air semi-rigid ducting & system and to comply with TGD Part
F (2009). TGD F requires 0.3 litres per second per square metre of floor
area and equates to 234 m3/h.

4,000

2,000

M Primary energy [kWh/y]

Total gains [W] 1449 1740 1971 2168 2324 2265 2208 2197 2084 1879 1573 1417 1815 0

-main .

Type 3

Heat use
Mean external temperature [C] 5.3 55 7.0 8.3 11.0 13.5 15.5 15.2 13.3 10.4 7.5 8.0 -2,000
Adjusted internal temperature [C] 17.98 17.98 18.02 18.06 18.13 18.20 18.25 18.24 18.19 18.11 18.04 18.00 18.0
Heat loss [W] 1559 1535 1356 1200 877 578 338 374 601 949 1296 1476 1281
Gain/Loss ratio [-] 0.93 1.13 1.45 1.81 2.65 3.92 .53 5.87 3.48 1.98 1.21 0.96
Utilisation factor [-] 0.97 0.87 0.69 0.55 0.38 0.25 0.15 0.17 0.29 0.50 0.82 0.96 0.72
Useful gains [W] 1411 1513 1355 1200 877 578 338 374 601 949 1288 1364 1244 6,000
; et s % Heat use [W] 149 23 1 0 0 0 0 0 0 0 8 112 37
_1oocE % et TREES I Z Days per month 31 28 31 30 31 30 31 31 30 31 30 31

; Se= Y Heat use [kVWh] 111 15 0 0 0 0 0 0 0 0 6 83

main
Pumps, fans, etc, m——

-4,000

Space heatin
Water heating -

CHP input {individual |heating..
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Defrost

Radial Approach: ComfoTube Ducting s, e
Correct airflow to specific rooms is possible to achieve s ~" ! Rate Heat use [kWh/y] Heating season Oct-May 216

l . Full year 216
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Balancing heatloss [W]
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Unit 75mm dia. or 138x51mm Semi rigid tube 1200 H | | |

—-—b—-—b—r—b—t—b—ﬁ—b—r—b—ﬁ—-—r:_/;_\_i 1000 14— —1 11— BHeat use
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\ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

% PAUL
novus 300 MVHR |
Passive House
certified heat

recovery rate:
93% / 94.4%

~
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Condensate ‘. * Relates to % of desired sirflow st each termination

Z ;: ' 'r'wt?élﬁrca;rﬂsgz”mm Timber Vertical Cladding (Rainscreen)
/ — 500x250 Solar thermal Tanalized vertical wood plank 150mm
= panels

1 9 panel PV Building wide x 18mm thick treated with Cuprinol
e rl e Green flat roof Integrated with zink Seagrass'
A trim at verges

comprising sedums
Vertical prising Windows are AluClad RAL 7016 Anthracite

slate i Grey triple glazed T&T
- = 3

[ IATTTTTTTTTTTTTITTTTTTT RIT]
0| N N N ) A I L I .

Vertical timber F‘
louvred screen

To demonstrate compliance with Irish Building
regulations at the level of design and assigned
certifiers as defined under the current BCAR .
regulatory architecture.
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Two standards of building energy performance ! E
are explored:

Full compliance with part L (2011) and
compliance with EU 2016/1318
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West Elevation

The 8 essential NZEB skills defined by DIT for the
delivery of successful NZEB projects are
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Study Anea

Natural slate roof
"Del Carmen”
500x250

HLw
HLw

Timber Vertical Cladding (Rainscreen)
: Tanalized vertical wood plank 150mm Solar |
. wide x 18mm thick treated with 9 panel PV Building olar thermal
Floor area is Cuprinol "Seagrass” Integrated with zink panels
104 sq.m. trim at verges Green flat roof

Windows are AluClad RAL 7016 Anthracite comprising sedums

Vertical slate
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Grey triple glazed T&T — Vertical timber

louvred screen

- All parapet & verge trims are ~ """ Timber
zink Anthracite grey matt L7 cladding
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Condensation Risk Analysis : N . N S S Il
. . Upper floor East & West facing windows | R P | PR F L
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"seagrass”
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Timber
cladding

Ventilation design et ] P — .
Air tightness Design
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U-value & Heat Loss

Natural slate roof
"Del Carmen”
500x250 at 25 deg
= ——— Gutters & RWP are zink

Geometry / Form Factor Optimisation —

The design began as a two storey compact building approximately square on
plan. The shape evolved into a form of “H” shape to enable more
southern aspect walls to include southern glazing both for insolation &
view to southerly seascape. The roof shape massing evolved to reduce the
bold massing in the urban landscape as well as to provide south sloping
surfaces for the incorporation of solar panels. The middle flat roof section
is a green roof and this is to also act as a surface water attenuation _ d
sponge. All roof rainwater is directed to a 300 L tank in the ground. DEAP North Elevation .

Roof 16 deg:

(NZEB) Heat Loss Parameter (HLP) = 0.57 sopmary utarg

trim at verges

All parapet & verge trims are
zink Anthracite grey matt
Gutters & RWP are zink i : i
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Render Architrave

Timber cladding to face of .
Orac P5 oriels coloured "Seagrass’ -
Corinthian pilaster
Timber cladding to face of

oriels coloured "Seagrass”

2885 high

1 __ _ __ _Ridge Level 25.938 _ Ridge Level 25.898
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There are windows to the South, East & West. The major view is South & the U J - B
building uses the passive house method to gain heat from the sun. Shading is —— -
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Louvred ‘ [ /%

provided to the South elevation by a large eaves overhang & horizontal shading s

shade

|

| :
external louvers above the ground floor windows. Vertical external timber louvers % i

|

7= a5
White . 4 \\ [ AR
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are provided to the East & West elevation obscure windows (timber clad walls

o
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area). The DEAP summer sheet analysis indicates that the Threshold Internal
Temperature is an acceptable 21 degrees centigrade with some window
ventilation. Generally the building uses a MVHR balanced whole house ventilation

) / A2 — A \
I I [ TTT r
] system with summer bypass.
Assembly no =Eluilclmg assembly description . =Inleriurinsu\aii‘un’? t. ° t
U-value & Heat Loss O — Condensation Risk assessment - WUFI
Heat transfer resistance [m*KAY]  interior Ry, ’ 0 . 10 N
exterior Re=:1 0.04 . . . .
EqUivaIent ThiCkness (dt) Area section 1 % [WImK)] Area section 2 (optional) . [WImK)] Area section 3 (optional) . WImK)] Thickness [mm)] Thls rISk anaIySIS Was ?nderta ken USIng WUFI SOftwa re to analyse the flat rOOf Of the NZEB house.
iSW plank 0.130 16
dt 12.59 m Earthwool 0.041 200 i
( ' Case: #1 e oty Mineral Wool
— ’ . Earthwoo . rafters . : ® Dewpoirt (heat cond.: 0,04 W/mK) (0.011743 m)
Wis wall thickness dt =Wt/ “(RSI + Rf + RSE) ,iav:;x ;Dmr Sark Eﬂii — S 12020 = R Teap:’: H:.:mum "
in m 0.398 _ _ OrientationfInclination/Height | Surface Transfer Coeff | Initial Conditions = &
Mthermal property 7
of ground 20 width mm
Durisal 0.365 ’ :
IR £.098 Elen?er gg:}g ) Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total Layer Name ) . . ThICkn. [m] WM /’/\A\ll
| B  [Eae vapou etarder (sd<100m) ! Visterial Data b ol Y T
_ D M Exterior (Left Side) Interior (Right Side) M | ,Nl [
05 0.02 ' A1 fA
k. ) | . 1 S — "'_'___'
1 , . | L

South Elevation

Section 1:50 EE— Eamm s

@ o~ @ B N =

[T

I
] Lambda R =
Thickness Thermal Thermal u

check conductivi resistance 1280 project refer to Lecture 4 & BS EN IS0 13370
for Wimk m2KWw

R |Rsi 0170 A - L
Conc slab 0.200 1.15 0174 B ’ B = Characteristic dimension of the floor

@% Sources, Sinks ' I l

2

[34] Aupruny aaneiay

20

_ 1 0000 Project House Kent —
Insulation XPS 0.200 0.035 5714 U-value ground ﬂoorwhen dt:‘B: O 5 P
]

Temperature [*C]

T MNewlayer

A
3]

Well insulated floor

to 3 decimal places

Rse 0.040 dt> B Floorarea A 107.215

Duplicate * L

Perimeter P 50.115

IR 6.098 R TotalResistance m2Ka B 4.28

0464 U AR=WIm2K ﬂ i Delete 1L - . . | . 35

Table 1 — Thermal properties of the ground

Category Description A pe

W/(mK) Jim3K) ‘I—IZ(?"_I_I:|

1 clay or silt 15 3,0x 108 B 42?88 I Iﬁl I

|2 sand or gravel 20 | 2,0 x 108
3 homogeneous rock 35 2,0 x 108 dt 12.59

m=3.14
Surface resistance Direction of heat flow A 20

@ Graph

3172018 9/1/2018 3172019 9/1/2019 3172020 9/1/2020 2

U = |
Thermal conductivity | Heat capacity per volume O’ 4 57 % B ] + dt &&l} &q I %l&] Edit ASSEFﬂm‘y’ by;

71 Table

WUFI: flat roof RH. Mineral wool outer layer at 10mm
internally of the Pavatex sarking board. Refer monitor
positions.

Rsi 0,10 0,13 0.17 Assign from Grid Result: The RH approaches equilibrium after one year. At
0.138| W/im2K

2,
m=-K/W Upwal‘ds Horizontal Downwards D.45?

Reg 0,04 0,04 0,04 U-value of floor U

Material Database Automatic () °) equilibrium the RH fluctuates between 30% & 80% and does
&  ExampleCases L [Medium ’] not cause concern. At this colder part of the insulation

Air-tightness & Wind-tightness Design Copy Auto Grid Det forManual Ediing (more external) it is obvious that the RH increases with the
ind-ti i i i i i i i Total Thickness Total Thermal Performance drop in temperature. RH at 80% at this location does not

The wind-tightness is ac.hleved by using Pavatex sgrklng board to manufacturer-s mstructlons.. Pavatex is T ces 0457 m E—— T — P P 0

used externally of any timber frame components in roof or walls. Pavatex also insulates the timber and Cause concern.

is modelled successfully in WUFI.

Durisol block external face is rendered with Parex external render system to BBA certificate.

Air-tightness internally is achieved using Intello products for ceilings, and joints. Internal finishes of Thermal Brldge Calculation & Condensation Risk Assessment fRsi - PsiTherm

external walls are 18mm gypsum wet plaster system bonded with Intello Contega SL tape at junctions The following diagrams below indicate a Psi value & fRsi thermal models for the eaves adjacent detail.

and frames where necessary. All services penetrations are to be sealed with Intello products. _ _
Electrical sockets & switches are not to be positioned on external walls. Eaves Monopitch Lintol Fl__\?svle: (l)\ng;(ipg(;% Lintol \
Psi value = 0.00789 W/mK. ' '
Zink roofing on ]c:f
U1 =0.136 W/m2K &0 S /

18mm timber decking on
50mm ventilated cavity on
22mm Pavatex sarking
Board (Wind tight layer) on _
100mm Earthwool insulation & Mgt_e }'(’iLaglspan polyurethane board, manufacturer data
100 x 44 rafters @ 600 cc on 0-044 Barthwool Insulation

0.044 Pavatex Isolair Sarking 22mm

150 x 50 SW purlins on 50mm battens 0-130 - Spruce, FIR, Pine
Synthetic rubber

200mm Earthwool insulation on Nr. Boundary condition qiW/m?] - 6[°C]  R[(M2-K)/W]
R2 0.145 20.000 0.170 RS
R3 0.250 20.000 0.130 .20°C

R4 2746  0.000 0.040 17.1°CL 415 L
R5 0.085 20.000 0.130 14.3°C ‘ ‘
R6 2.891  20.000 0.100 11.4°C

R7 0.113  20.000 0.100

RS 0.310 20.000 0.100

RO 0.043 20.000 0.130 5.7°C

R10 -0.231  0.000 0.040 I2-9°C

R11 -0.242  0.000 0.040

R12 -0.032 0.000 0.040

R13 -0.587 0.000 0.040

U2 =0.110 W/m2K

0.023 - Kingspan polyurethane board, manufacturer data 0.023
0.044 Earthwool insulation 0.044
0.044 Pavatex Isolair Sarking 22mm 0.044 U2

=]
i =]
=12 Material A[W/(m«K)]

- 0.130 - Spruce, FIR, Pine 0.130 \ M
o Synthetic rubber 0.250

Nr. Boundary condition qWw/m?]  6[°C] R[(m2-K)/W]
R2 0.158 20.000 0.250 18.48°C
R3 0.236 20.000 0.250

R4 -2.689  0.000 0.040 L 415
R5 0.099 20.000 0.250 ‘

R6 2.818 20.000 0.250

R7 0.108 20.000 0.250

R8 0.285 20.000 0.250

R9 0.053 20.000 0.250

R10 -0.226 0.000 0.040

R11 -0.237 0.000 0.040

R12 -0.031 0.000 0.040

R13 -0.574 0.000 0.040

~ ) Intello Plus VCL on
~ / 16mm x 144mm SW planks on
Timber beam  pynosed rafters & beams

Ply box beam with PIR insulation

EEEEEEEEEEEE
o]
(=]
9]
EEEEEEEEEEEE

Concrete infill 120mm thick

N

it Carriageway

| o 1.5m High
\‘1’5 degree .~ 45degree  at N boundary 31 3
N S LY < 18w X_ 22023 Kerbline

Durisol ICF block T :
U-value = 0.150 W/m2K Intermediate floor: _ Footway Kerbline
' L] 20mm Polished Limestone slabs on HPI & Dayllght Factor Site Plan

adhesive on 50mm screed on BN TR e
T-beam & block floor with ana House

Verge

Ll el —F

144 09/05/2017 73%

Suspended plasterboard ceiling below
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ani= Cliff Road, Hythe, Kent

The INTELLO" system

OVERALL )
@ (\ 73% GOLD GOLD
Humidity-variable vapour retarder and airtight membranes. The high-performance system from pro clima for maximum
[ X reliability - even on structures with demanding engineering conditions.

Q ambient E=20

. ]
r\"ﬁ‘"" —
pOEEEe s o

"N Brewe enceRe

The best possible protection for insulation structures thanks to intelligent,
AT R iy

CB 1.8m high

s,-values from 0.25 m to over 25 m (g-valu er 125 MN-s/g)
High degree of protection against condensa ter, facilitates drying-out
i alue

p—
iable diffusion ad: ion with a variation of a factor of over 100: ’ 1°0X ‘

stg fence

= Ex

Wet plaster wall
L finish Airtight layer
with Intello
Contega SL tape on
Triple glazed Alu-clad window frame &

windows into plaster
U-value = 0.65 W/m2K ]

[m Zones ﬂ ‘I.I‘l“\ 2
DF study for 21 '"‘Hl\éffv 1

Time March at 12:00 March at noon , L/
aerry 3
Orientation 0.0 CW LO n d O n 8

Sky condition CIE overcast sky .

Parex external render

Location Paris, latitude 48.5 N, longitude 2.2 E

Daylight Factor B
min, 0 : n dVerage 3.00

max. 8 = max. 8 v

[¥] False colour

# 0@

Location Paris, latitude 48.5 N, longitude 2.2 E 2

ACO penmeter d ra|n Time March at 12:00 #  vacitrd O Finasse

) Y Ehas W g ) ,"2 Orientaion 00CW e BRI et
% . v ide \ -~ ;4; Sky condition Overcast (1) E

ooy o
G L INTELLO/INTELLO PLUS ORCON F TESCON VANA TESCON PROFECT CONTEGA PV / CONTEGA SOLIDO SL
he ion f For banding to For sticking membeane For joints at windows. For reliable joints with subsurfaces

3 4 | L a
' g - Al 5 A ek
- o f . —— .
H : 3 ®®eqis g = . i
] mum protection against adjacent components overiaps doors and comers that are to be plastered 0789998 8878 IR TN . Bri =
structural demage perconal Traimng service: NN RN - =
ersonal Training Services . . )
o ——0
Why train Getin touch

ABOUT ME SERVICES TESTIMONIALS
Training experience ow | can help What of saying

Ground Floor:

20mm Polished Limestone slabs on
adhesive on self levelling screed on
Reinforced concrete raft slab on
200mm XPS insulation system on

Radon barrier on well compacted

Pea shingle & sub base to "H”H m\'\\\\

. ) .
e n g I n e e r S d eta I I | am a qualified REPs 3 personal trainer and work in the Hythe (Kent) area, but can travel further afield to assist in personal training on a one-to-one tubesl reduces movement, reta]mng their flexibility and = ASUEEESESIESSSQEStt

[ ] [ ] ¢ —
[] b making them easier to insert. Thermomax's light slimline (DN
Do you need me because you want to get fit? Do you want to lose weight? Do you want to tone up? Do you want to improve your general fitness? Do you manifold is aeSthet‘Ca”\" D|Ea$lng and also SUDDOFtS el
L] need me because you have tried dieting only not to succeed? Do you lack motivation? Do you need confidence to work with others? Or do you have a efficient installation. A unigue temperature limitation

special event comi and just want to be and look your best? Whatever the reason, | can help! | can work with you at home, outdoors or in a quiet
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A Storage tank

B Unpressurised storage tank water
C Hot water zone

D Solar zone

E Heating support zone

1 Potable water

2 Storage tank charging
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THERMOMAX HP400 EVACUATED TUBE )
COLLECTORS ©)

HP400 is a highly efficient Heat Pipe collector, HP400 is a
'Dry System' recommended especially for domestic use.
The dry connection between manifold and tubes means
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tubes can be easily fitted and replaced, without affecting '

P AEE R AR PR the entire solar thermal system. A shorter neck on the
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overheating. N\

ial consultation. The objective is to work together to be successful in
g specific and individualised fitness programs involving a range of




