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Tube programme to design and trial the
next-generation platform air-handling unit
(PAHU) is an example of a perfect partnership.

Its trial focused on investigating and testing
technologies used to prolong cooling operation
and developing a cost-effective unit by testing five
different prototypes. The idea was to maximise the
input from stakeholders and key members of the
team in order to achieve the best whole-lfe cost
solution, and as such each stage of the project was
conducted in a collaborative manner.

London Seuth Bank University, manufacturer
GEA Seark and London Underground Limited
{LUL) proved a perfect combination as the core
project team to deliver a robust setup,
methodology and risk management strategy.
During the trial the blend of academic knowledge
and practical LUL infrastructure knowledge
proved itself by identifying altcrnative technologies
from other industries that could be employed.

The project wasa great example of how
collaboration can build a foundation of expertise,
a5 it was delivered with knowledge and input from
all stakeholders.

L ondon Underground’s Cooling the

34 H&AV News Awards 2016

WINNER London Underground, London South
Bank University and GEA Searle

An admirable,
G

encompassing
collaboration

foran
extremely
important
development”
Judges' comment
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Collaboration of the Year

Finalists

» B ond Wheldans o
Inigatives introduced o3 part of this parinership indude
obigatory Baxi product raining for al Whekdons
engineers and colloborafive working fo Idenily ond
sohve polendal design insllation problems.

» 3

BUPA's geal is 1o reduce absolute carbon emissions by
20% ond il hos ligised wih Bosch to oid this goal. So
for, B9 projects have baen completed and a raduction In
corbon use of 4,904 fonnes is anticipated

This partnership not only delivers © highquallty,
costeffactive service 1o Portsmouth rasidents, but ko
gives Comigend stabiley and builds o relafionship that
provides the basis for efficent and effacfive working.

» Husky Hoot Pumps, enh Fiome

This colaborofion between nine organisalions has token
mere than 200 homes out of fual poverty, The objective
for 2016 is fo ochieve a furter tenfold increase by
toking a further 2,000 homes out of fuel poverty.

> i

Newham Council pernered with Infergos fo slop
easyloremedy probloms in ifs 14,500 homes developing
Infio expensive repains ond 1o ensure that old boilers
weoedd be reploced by more energyeficient models.

> gt & Co ond Benott Lone

This inifictive wos Introaduced 16 improve cusomer
satisioction for purchasers of new propertios from Barros
London. It alkows the two firms to resolve issaas thot
occupiers might facs without e need for o service visit

P Foisrion Can ¥

At the heart of this colloboration is o mutucl balief fat
insdallkefions should lest more than 50 years. Poterion
Commercial's fiveysar guorantse means CDE can offer
its own fiveyacr guoromee en % combined installotions,

» Scitre cod Nosth Lonarkshins Coungl

The cim cf this porinershio was to ochieva snargy
efficient heating in sheltered housing. Three such
projechs have so fur successhully been completed,
educing heating bills ond increcsing peocs of mind,

Congiruction, Fife Coundil

These erganisations revofited a block of foue flats o
discover the best way fo save energy and merey with
mulidwaling units. By having dialogue end dear goks
they came up with solutions that recuced newbuild cods.

handvawards.com
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Air filtration for London Underground.
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Kelvion — 70 branches and More than 4,000
a tribute to sales partners employees

Lord Kelvin worldwide worldwide

Lord Kelvin (1824 — 1907) formulated
the laws of thermodynamics

EXPERTS IN
HEAT EXCHANGE -
SINCE 1920
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Commercial Aircoolers

The Kelvion range of Commercial Air Coolers is designed
for most refrigeration applications. In addition to predefined
variants, there is the flexibility to include options and
accessories to meet our customers’ demands.

Their capacity and size are optimized to facilitate the
stocking and competitive transportation of products
directly, or via our distribution and wholesale channels.
Commercial products are defined within the sales
brochures, selection software and product configurator —
all with specific price lists.

If the products in the Commercial portfolio do not meet your
requirements, we have a customized range of Air Coolers
that can be configured uniquely to suit.

Customized Aircoolers

If a commercial product does not meet the market demands,
our Customized Air Cooler product line offers a design-to-
order process, with your application needs as the starting
point. We optimize the total quotation process and tailor

our manufacturing to fulfil your requirements.

We start with the widest possible product portfolio, offered
in our selection software. Our Sales teams can provide
non-standard, design-to-order, industrial or OEM solutions.
It is a critical feature of our quotation and manufacturing
process that we check the design at the earliest opportunity
to avoid risk.

In conformity with lead times, we design the best air cooler
for your application.

Cond s & Dry Coolers

Kelvion Condensers and Dry Coolers are based upon
modular designs. We offer various fan sizes, multiple speeds
and suppliers, coupled with an extensive range of tube

and fin profiles, to enable products to be tailored accurately
to meet the application demands.

The wide range of fan choices ensures that the optimal
balance between air volume and capacity, operational noise
levels and power consumption to meet market price levels
are achieved. The tube and fins can be supplied in various
materials, depending on the internal or external corrosion
properties.

The products can be deployed in multiple applications,
from standard commercial stock products to customized,
made- to-order units.

Coils

Kelvion heat exchanger coils are manufactured with

copper tubes and aluminum or copper fins. Special fin
profiles, developed by our R&D department, enhance heat
transfer and maintain pressure drop at a moderate level.
Collars allow for customized fin spacing, as well as providing
the contact between the fin block and the tubes. Mechanical
expansion of the tubes guarantees a perfect bonding
between the fins and tubes for maximum heat transfer.
Several tubes are interconnected via brazed return bends

to form the coil circuits, which receive the working fluid via
brazed tubular headers. The thermodynamic design is
created with our in-house developed selection software,
based on the measurements in our laboratory conform to
DIN EN1216. Rigorous testing supports quality control of

our coils.

Our extensive product portfolio, with diverse options, means
we can configure our coils to suit specific requirements and
applications, leading to cost-optimized and energy-efficient
products. Short delivery times and an excellent service
ensure customer satisfaction.
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Summary of laboratory facilities:

» Temperature controlled chamber with full control
from -40°C to +60°C

» Dimension of chamber: 16 m long, 7 m wide, 8 m high

» REO7A refrigeration plant with nominal cooling
capacity range 0.1 kW - 600 kW

» Natural refrigerant plant (CO,) with nominal loading
of 2.5 kW - 150 kW

» Boiler system capable of 2kW - 1,400 kW

» Wind tunnel with flow range of 720 to 50,000 m®hr and
up to 1000 Pa back pressure

» Heat transfer coefficient test rig, with air flow rate
from 0.5 m/s to 9 m/s

» Free fleld sound pressure and reverberant
sound power measurements

— » X-Ray micro-tomography for finite analysis of components

» Burst pressure testing up to 620 Bar

» Small environmental chamber with full humidity control,
-60°C to +150°C

» Smoke generation and air distribution testing

» Prototype fabrication, motor test facilities
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Coil Face Dimensions

Height [m] 0.254
Length [m] 1400
Area [m'] 0.356

ERF100208-1400 0.

2016-2019 - Kelvion

Filter Calcalations: LT SHEET
Mumber of Fans: 4 20
Al él% et Actual Fileer Face Dimensions: Test Filker Face Dimensions
il (N idth [m] 1465 Height [m] 0532 B0
—— Dicpth [m] 0225 Length[m] 0532
ERF100208-1400 016 mm Al + G2 Filter + 125 x 1225 Grille Area [m'] 0.330 Area [m'] 0.350

Air Wolume [m'h)  Air Yolume [mis]  Face Yelocity [miz) air PO [Pa) Air Yolume [mth)  Air Yolume [m'fz)  Air PD [Fa) Air Wolume [mith)  Air Yolume [mtz]  Air PD [Pa) i Wolume [m'th) Air Wolume [mifz) &ir PO [Fa) (Fa) I
576 0160 0.450 23 576 0160 63 576 0150 £l 576 0160 1063 15063 Actual Faze Velocity [mi) Air PO (P2) Face Velacity 1 4ir PO [Pa) .
300 0250 0703 47 300 0250 13 300 0250 15.0 a0 0250 1850 168,50 0485 63 0.4 6.0 .
fias 0330 0325 65 fias 0330 15.4 fias 0330 213 185 0330 26.37 17637 0158 13 0713 1o wo
1260 0.350 0354 63 1260 0.350 155 1260 0.350 233 1260 0.350 28.29 11523 1001 15.4 0342 15.0 p
1554 0.440 1231 1041 1554 0.440 214 1554 0.440 315 1584 0.440 39.41 153,41 1062 155 0333 15.0
2376 0560 1856 125 2376 0560 355 2376 0660 555 2316 0560 135 22135 1335 214 1255 0.0
zo0z 338 1583 230 .
DATA SHEET
Grille size {mm): 125 1 1225 2251 1225 Throttle position
Effective Ares [m']: 0032 0155 Throttle posttion s
e »
Throttle Pasition: 100 .
Grille size: Effective Area (m T oam T i | s
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125 % 525 0.0611 o . . i 1 ot
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125 3 1225 00515 o a0 20 wn 0o . T / 1A ({
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: Lo 11
2251625 00342 o .
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T 1 o
125 1 1225 225 1 1225 s |
3
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00 561 445 035 1155 176 103 035 1155 miz  Fa mis  Fa mis Fa
00 383 433 035 1260 156 116 035 1260 oo s2 | 2s0 50 | 350 4d
“me 00 as 133 044 1554 234 185 044 1554 250 o | as0 W0 | 450 1O
] 1203 056 2376 351 420 056 2376 500 s00 | BO0 SO0 | OO 1TS
650 850 | 850 720 | 300 27s
50175 25 i’ 576 0.5 050 i’ 576 T W00 | 00§00 | 000 350
500 2T 608 025 300 153 145 025 300
50 361 1054 033 fias 176 253 033 fias
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Study of benefits of cable tunnel
cooling



Current investigation

A study of the combined benetfits of:

» Cooling on the power cable losses
» Heat recovery from the tunnel

Benefits include savings in:

» Energy consumption
» Carbon emissions
> Revenue



Current investigation

> 64.1t0 310.8 kW

» Heat pump COP of > 3 @ 65°C delivery

» Carbon savings of > 50% for the heat recovery system
compared with gas boiler heating

» Strong commercial opportunities

888

lJl

Identified combined —
@_/ %Q annual savings* for a
LN 500m long cable
“II tunnel section:
| W > >280,000 kgCO,e —
W > >2GWh

W

J
4 > >£60,000

Y

i &

*Savings due to heat recovery, reduced

T electricity losses and emissions
Gas boiler heating:

high tunnel air temperature and high power cable losses

Heat recovery from air entering the tunnel supply shaft:

gl

W

reduced tunnel air temperature and cable losses

W

th



Future projects



