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1.0 Introduction

The project consists of a total of 100nr bedrooms over 5 floors (ground, 15*-3) in Welwyn-garden-
city. The scheme is a hostel-type development with each unit consisting of an ensuite, bed area and
kitchenette. The building has public areas as well as ancillary and plant areas.

Cityserve Projects Ltd are design and build contractors and would offer an all-encompassing turnkey
mechanical package acting as lead designer with the electrical contractor to ensure co-ordination.

The attached document a brief overview of the mechanical services.
All works will be in accordance with the following standards:

a) Health and Safety at Work Act 1974

b) The Building Regulations including Part L

c) Local and Regional Acts and Bylaws not specified here which can include regulations applicable to
such items as firefighting access and fire precautions

d) CIBSE Design Guides and Codes

e) Control of Substances Hazardous to Health Regulations

f) Construction Design and Management Regulations

g) British Standards Specifications and Codes of Practice

Mechanical Contractors Proposals rev 1 - 30/01/23
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2.0 Mechanical Proposals

2.1 Incoming Services and site services
We specifically exclude all incoming services and service diversions etc.

We have included to extend the mains water incomer in MDPE to a new potable tank located in the
ground floor tankroom.

We assume fire hydrants (if required) are by others or are as existing.

2.2 Ventilation

Each unit will be afforded a ceiling mounted MEV unit. An access hatch will be provided by others for
maintenance access. 204x60 plastic ductwork will be routed in the ceiling void and terminate
adjacent the kitchenette area (where applicable) and connect to the ensuite pod spigot. Note:
Walker Modular pod spigot needs relocating, currently shown in the wrong location. Design review
required with Walker Modular.

The MEV unit will operate in constant ‘trickle’ mode and can be ‘boosted’ via the lightswitch in the
bathroom or a dedicated boost switch located in the kitchen. All MEV units will be sized in
accordance with building regulations approved document F.

Trickle vent will be afforded to each window by Kori construction which will form the make-up air.

Each unit will have 1nr louvre installed serving the exhaust air. The exhaust ductwork will be
insulated the first metre.

MEV units will be manufactured by Nuaire, Vent Axia, Greenwood, Domus or equal.
The kitchen hood is the recirculatory type by others.

All windows are openable windows and no mechanical purge ventilation required.
Attenuators will not be required due to the low noise level of the MEV units proposed.

Public areas including communal lounges will be afforded local heat recovery ventilation units
mounted in the ceiling void. These will be Mitsubishi Lossnay or equal and minimum 75% efficient.
Concealed ductwork will connect to standard 4 way diffuser grilles in the ceiling. Fresh air ductwork
will be insulated as well as the first 1m of exhaust ductwork.

At present corridors are not ventilated, but this has been offered as a cost option if required.

Bin stores are naturally ventilated.
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2.3 Water services

The incoming potable supply will be extended to serve a dedicated tank and booster set located in
the ground floor plantroom. The tank will be internally split and sized to meet the institute of
plumbing recommendations.

A booster set will be installed to serve each outlet with a minimum of 1bar pressure. The booster set
shall be triplex duty/assist/assist.

At present sprinklers are not proposed to the development so the tank will be sized to accommodate
the potable water only.

No metering is proposed with the exception of bulk metering to the entire project. Individual units
are not individually metered.

All pipework will be installed in press-fit copper and routed down the level 3 corridor before
entering each ‘bedroom riser’ and routing down to serve each unit respectively. A hot water return
system shall run at ground floor ceiling level and will constantly circulate to ensure sufficient hot
water draw off.

Cityserve have assumed each bathroom will terminate with manifolds for final water services
connections. TMV will be supplied and installed by the pod manufacturer.

Where kitchenettes and sinks occur, it is assumed that services will be fed through the pod, so a
single connection can be made in the riser.

We have included for an in-line water conditioner to which will be a water king or equal and
approved. No sidestream/backwash filters or UV filters are proposed.

The hot water will be generated via air source heat pumps (ASHP) located on the roof along with
associated buffer vessels / thermal storage to deal with peak demand. The units will be installed in
line with manufacturers recommendations. Refer to appendix A- technical details of air source heat

pump.

The bin store will be afforded a bib-tap complete with adequate backflow prevention. There is no
allowance for an independent category 5 tank/supply for bib taps.

All water services pipework will be sterilised and a certificate of chlorination provided.
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24 Drainage

Cityserve will supply and install new soil, waste and ventilation pipework in accordance with
approved document H of building regulations.

UPVC stacks will be installed to each riser to serve bathroom pods and sinks to kitchenettes. It is
assumed the drainage from the sink will be able to run within the pod construction by others.

All waste pipework shall be concealed within boxings, floor voids or ceiling voids. Suitable access
points will be provided by others to allow maintenance to the pipework when required. Rodding
eyes will be provided at bends and at the head of branch runs.

The head(s) of drains will be ventilated to atmosphere, all other drains will terminate with AAV’s
All drainage will be UPVC.
Any sump pumps and drainage attenuation are assumed not required.

We assume all drainage stacks will be double boarded by dry lining contractor to negate the need for
insulation.

25 Heating

Each bedroom and ancillary areas will be heated by the use of wall-mounted electric panel radiators
each with integral digital control timer as Adax Neo or equal. Colours can be white, grey or black-
client to advise preference. A single heater will be supplied to each bedroom and further ancillary
areas will be served to meet heat loss requirements.

If bathrooms are heated these will be by pod manufacturer.

At present the control is local control to each panel heater. The client has requested that a switch in
the bedroom be incorporated that automatically switches the heater to setback mode after a set
period of time however this would need further review and is currently excluded.

Air conditioning will be supplied to the comms room only via DX.
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2.6 Automatic Controls & metering
Electric heaters will be locally controlled with a 7day programmer.

An automatic control system will be installed to serve the major items of plant with a panel located
in the plantroom. The system as manufactured by Priva or equal will control the air source heat
pumps for the HWS generation as well as general fault indication from the tank, booster set,
pressurisation sets etc.

Local ventilation units and extract fans are all locally controlled with no fault monitoring.

The only metering is bulk metering and metering to comply with approved document L. The
bedrooms are not individually metered.

2.7 Sanitaryware and brassware
Bathroom ensuites are by pod manufacturer.

Sanitaryware supply to public areas is by others.

2.8 Smoke Ventilation

We understand smoke ventilation is not required on this scheme.

2.9 Fire protection (Dry Riser)

We have included for 2nr dry risers to each stair core. Dry risers will be the exposed landing valve
type.

2.10 Rainwater

Rainwater is by others.

2.11  Sprinklers

Sprinklers are not currently required to the scheme.

2.12 Testing and Commissioning

Cityserve Projects Ltd will appoint independent testing and commissioning engineers to undertake
all water treatment works and commissioning.

2.13 BREEAM

Cityserve will work with the project team in order to assist in achieving BREEAM very good.
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An energy strategy has been issued to assist with this process.

Cityserve Projects Ltd have included for seasonal commissioning and mains water leak detection to
achieve specific credits.

2.14 General Notes

We assume all firestopping will be undertaken by main contractor. We have allowed for fire collars
where applicable.

We specifically exclude all builderswork holes where 50mm and above through non-structural walls /
floors and all builderswork holes through structural walls / floors. Any chasing is assumed by others.

We assume all electrical wiring is by electrical contractor.
We exclude air leakage tests to the buildings and assume by main contractor.
Cityserve Projects Ltd will assist with building control sign-off procedure.

We assume a full dynamic simulation is not required for such a project. We assume overheating
analysis is not required.

Mechanical Contractors Proposals rev 1 - 30/01/23



YMCA, Welwyn Garden City 30/01/2023

Appendix 1- Air Source heat pump (ASHP) technical details
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THE Q-TON STORY

A new generation, energy-efficient, sanitary hot
water solution for commercial applications

The highly efficient Q-ton is an air-to-water

heat pump that uses CO2 gas as a refrigerant TWO STAGE COMPRESSOR
and can be used in a variety of applications for

the supply of sanitary hot water. Q-ton has been

featured as the world’s first two-stage Gas injection
compressor (combining both rotaryﬂ and
scroll @ technologies). It maintains high
efficiency and significantly improves the
performance of providing hot water at cold e Scroll

outside air temperatures.

Mitsubishi Heavy Industries design team
launched this innovative unique air source heat
pump to allow maximum efficiency, with a
minimal carbon footprint. This is all controlled
from a comprehensive and easy to use touch 0 Rotary
screen panel. With the increasing pressure of

the use of low GWP (Global Warming Potential)

refrigerant, we believe our CO2 heat pump is The combination of the two stage

the way forward to comply with future compressor demonstrates significantly

. improved performance from low to high
regulations as well as current market trends.

ambient temperatures.

Q-ton meets a range of demands including the Gas injection into the medium pressure
need for medium to large sanitary hot water chamber increases the heating capacity.
generation. This involves low electricity

consumption and a high level of environmental

friendliness.
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To improve energy and carbon reduction This enables the Q-ton to be specified in a vast

performances, it is necessary to manage both array of new build or retrofit applications of all

the heat source as well as the heat storage sizes.

capacity. Q-ton assures this is compatible with With an industry-beating coefficient of

on-site hot water requirements. performance (COP) of 4.3, it is the ideal
system for serving hot water requirements in

For example a single remote panel can control commercial buildings like hotels, apartment

a unit with the heating capacity of 30kW, but blocks, restaurants, fitness centres,

also can be utilized on up to 16 coupled units (a  universities, hospitals, care homes, laundries

total of 480kW) for better functionality. and food industries.

Systems can be programmed to meet specific requirements and a touch screen controller
makes the system simple to operate whilst it’s user-friendly graphic display enables to monitor
hot water production and availability.

Typical Usage (Litres per day)

Leisure Centres Care Homes Hotels Apartment
& Restaurants & Universities & Spas Blocks

THE Q-TON STORY 3
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WHY Q-TON?

Q-ton delivers outstanding performance
and environmental benefits to a

varied number of applications and is
exceptionally energy efficient, resulting in
big reductions to both power and carbon
emissions.

Q-ton uses the safe and highly efficient
CO2 as a refrigerant, which is
environmentally friendly as it is a natural
gas and does not contain harmful

ecological impacts compared to other
products using standard refrigerants.

Furthermore, the Q-ton provides a
constant hot water supply from 60°C to
90°C and maintains full capacity at a low
ambient temperature, therefore having
the additional benefit of no requirement
for a external heating source resulting in
reduced installation time and costs.

COMPARISON TO OTHER HOT WATER TECHNOLOGIES

Annual running cost (EGBP)

A

76%

less than
Electric Heater

46%

less than
Gas Boiler

A

£17,295 £7,835
Electric Gas Q-ton
Heater Boiler

Annual CO, emission

74%

less than
Electric Heater

76%

less than
Gas Boiler

A

B

44,530kg 48,000kg 11,540kg
Electric Gas Q-ton
Heater Boiler

Q-ton reduces carbon emissions for any organisation and further savings are

expected as the electricity becomes greener with the decarbonisation of the grid.

mhiae.com MOVE THE WORLD FORW>RD



Q-TON BENEFITS

HIGH PERFORMANCE

® From 60°C to 90°C water supply even with outside temperatures as
low as -25°C

® The ability to maintain 100% heating capacity down to -7°C

HIGH EFFICIENCY

e The industry’s highest coefficient of performance (4.3 in intermediate
season)*

® Massive reductions in both running costs and CO2 emissions
* Intermediate season conditions: Air on at 16°C, Water on at 17°C, Water off at 65°C

ENVIRONMENTALLY RESPONSIBLE
* GWP (Global Warming Potential) = 1
e ODP (Ozone Depletion Potential) =0

EASY OPERATION

® Advanced, but simple to operate touch screen panel with LCD
® User-friendly schedule setting and one-touch fill up operation

LONG-TERM RELIABILITY

® High quality robust technology
® Long life expectancy

MODBUS
® Ability to send messages via Modbus communication
W ® Connection is possible with RCI-MDQE interface kit

We've always been solution focused

mhiae.com 5
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EASY TO USE
CONTROLLER

- Advanced touch screen remote controller panel
- Full dot liquid crystal display

- Allows finely adjusted operation for energy savings

Clear Information

® |arge panel with a light tap operation introduced as the
industry’s first.
® |large 3.8 inch full dot display.

® Back light function (for clear visibility).

Fill Up Operation

® Regardless of the programmed setting, there is always the option

and functionality to manually refill the tank if demand is high.

Schedule Setting

® Setaschedule such as a weekly operation pattern, day off or a
peak-cut timer.

Possibility of setting 2 own operation patterns

(User setting 1 & 2).

® Possibilty of setting hot water temperature settings on weekly

schedule.

Summer Time

® System automatically adjusts to daylight saving times allowing
hassle free programming.

® Function can be enabled/disabled from the controller



Environmental Credentials

Q-ton heat pumps can be configured as stand-alone units or run with up to 16 units connected,
providing anything from 3,000 to 100,000 litres of safe hot water daily. Whether single or multiple
units are used, the Q-ton system is controlled from a single, simple control panel that can be
installed for ease of access and operation. Q-ton can be installed as a replacement to traditional
hot water systems, additionally to existing systems or as a whole new system, according to your
project needs.

Refrigerants such as carbon dioxide (R744) preserves the ozone layer (0DP = 0) and has the
lowest Global Warming Potential (GWP = 1). Q-ton is an ideal fit for the latest building regulations
contributing and reaching an “excellent” mark from BREEAM.

Q-ton helps to meet the stringent requirements of world’s foremost
environmental assessment method and rating system BREEAM.

Q-ton Sizing Guidance

units ‘ ‘ ‘ ‘ ‘
(48(1)2\/) = o B 10hrs/night + 8hrs/daytime
: 1 1 3 3 } I 10 hrs/night
3 [m— ‘ | ‘ .
i3] | ] j ‘ ] . T Il 8 hrs/night
(GokW) [T | | i Connecting up to 16 Q-ton ¢ J
B 1 : 1 ji yacity culati diti
. | 60°C conversion  Meet wide capacity - watrmetsc
' | hot wateramount  requirements from water outlet : 90°C
— ‘ : : 1 1 ' ‘ :
(301W) 5’ | Per day : 33:000 tP 100:0(:)0 L pe'r day. heat release loss : 10%

100 = 100,00 litres

Connect up to 16 units with 1 remote control
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HOW Q-TON WORKS

The Q-ton heat pump absorbs ‘free” heat
from the outdoor air and amplifies it to
generate hot water swiftly and efficiently
and it can generate hot water up to 90°C
without the requirement for an additional
electric immersion heater. The Q-ton heat
pump uses a coil of cold refrigerant that

absorbs ‘free’ heat from the outside air
and using its unique 2-stage compressor
puts the refrigerant under high pressure
in order to raise its temperature. An
onboard heat exchanger then uses heat
from the refrigerant to generate the hot
sanitary water.

OUTLINE OF SYSTEM
o o
-25C > 90 C
900C water supply even in extremely cold
regions with temps as low as -25°C %ﬁ

eat exchanger
for air

-7°c = 100

Keeping 100% capacity down to -79C

COP 4.3

The industry’s highest COP level

Heat pump unit

Unvented hot water storage cylinder

o A .

compressor

CO2

refrigerant Unvented

cylinder

Unvented

cylinder

circulation *

pump

expansion valve

COP4.3 (intermediate season)

| — T

Each storage vessel has five pockets into
which temperature sensors can be fitted
to detect the volume (in % terms]) of hot
water held in the vessel at any particular
time. The programming of the control

mhiae.com MOVE THE WORLD FORW>RD

system to hold specific volumes of hot
water at different times of day is based
on a balance of hot water demand and
electricity tariffs, this ensures hot water
supply is maximised at a minimum cost.



Q-ton is
controls

usually used for direct boiler replacement as it
the water supply and storage temperature as

well as the output capacity.

Unvented
cylinder

Water supply
Water -

supply
torage

wmowe  OaNitary hot water supply =

Benefits

Q-ton seeks to provide energy, cost and carbon savings. It is at it's most
efficient when cold water is used to supply the heat pump, for that reason
the cold water feed is provided to the heat pump, from the bottom of the
stratified storage vessel.

Hot water can be produced during the off peak electricity tariff which is then stored in a tank for
daytime use. Q-ton efficiently produces high-volume hot water using ambient air and a small

amount of electricity.

mhiae.com 9



SPACE HEATING

In addition to the conventional hot water supply system, the space heating application
has now been introduced in our CO2 air to water heat pump.

Space Heating

For space heating applications with return temperatures below 30 °C
Examples of application:
- Underfloor heating

- Low temperature radiators

Combined Mode

In combined mode, heating with hot water supply is allowed at the same time.

Additionally it is possible to set the operation priority (Hot water or space heating)

OUTLINE OF SYSTEM (SPACE HEATING)

10| mhiae.com MOVE THE WORLD FORW>RD



New Remote Controller (RC-Q1EH)

OPERATING MODES

We have upgraded our touch screen controller with heating and hot
water setting operations.

When using space heating applicaiton it is possible to set two types of
operation control:

1. Auto setting - Temperature is set according to the preset heating

curve. Heating curve can be shifted up and down by 5 °C

HEATING INTET
TEMPERATURE

OUTDOOR AIR TEMPERATURE

2. Manual setting - Target inlet temperature can be set manually
from 20 °C to 52 °C

Space heating

Heating side

(Underfloor heating or low temperature radiators)

Circulation pump

Benefits

Q-ton provides efficent and clean space heating with low GWP (1) natural refrigerant (R744)
Thanks to the use of a natural refrigerant it becomes cleaner than any traditional type heat pump
refrigerant such as R410A o R407C.

Its flexibility allows for it to be installed in many heating applications and its efficient as a
replacement to traditional gas and oil boilers.

mhiae.com |11
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Note

1. Performance of operation to top up in intermediate season shows the capacity measured under the conditions that outdoor air temp is 16 °C
DB/12 °C WB, water inlet temp is 17 °C and hot water outlet temp is 65 °C.

2. Performance of operation to top up in cold region shows the capacity measured under the conditions that outdoor air temp is -7 °C DB/-8 °C
WB, water inlet temp is 5 °C and hot water outlet temp is 90 °C excluding heater for anti-freezing water (345W).

3. Operating sound shows a value measured at 1m in front of the unit and 1m above the floor in anechoic room where the sound is resonated
a little. Accordingly if the unit is installed on actual site, it is normal that the measured sound there is higher than the value shown above,
because it is influenced by surrounding noice and echo in the room.

4. The actual hot water outlet temp may vary +3 °C from target temp according to the change of outdoor air temp and water inlet temp. And then
if feed water inlet temp is 30 °C or higher and outdoor air temp is 25 °C or higher, hot water outlet temp may be controlled not to increase too
high.

5. Please use clean water. The water quality should follow a guideline of JRA-GL. 02:1994.

If the water quality is out of the standard, it may cause troubles such as scale buildup and/or corrosion.

6. These articles mentioned above may vary without any notice according to the development status.

Heating energy efficiency

mhiae.com |13



DIMENSIONS

Model ESA30EH-25

o 1350
35 720 ]
Model name label
E B
<
S, % A
=i Check port for | = = | 9F
7-segment display
_ C
g C (Right) L
H * [ {Front) = L 2 %
= - 2
O Signal wire connection z ( ;;
H Ia) . e} o «
g i terminal block - gl g o n n P = b s
[—] [z | = = = —1 L —
Power cable connection 3§ 5 6 . -
L o 90 . 615 B
Lerminal block D (Front) 104 6.1 D (Right) i
v o 224 180 550 180 22

Installation space (Service space)

Service space
for compressor & controller/-

Wall height: = H2

(Service space )
for gas cooler & heat exchanger

Wall height: = H3

Air inlet[] i

=212

Airinlet Air inlet
= Lo}

Wall height: < H4
Wall height: = HI

| Airinlec {7

2L1

Note

Eal

14

Be sure to fix the unit with anchor bolts

Be sure to keep space above the unit atleast 2m

The connection of water pipes (Feed water inlet, Hot water outlet, Drain water outlet) should be done on site locally.

The holes for power cable inlet, and connection wire outlet from heat pump unit to tank unit are half-blanked. Therefore please punch out the
hole by cutting the residual portion and use it.

In heavy snow region, please take following measures in order for the air inlet/outlet port and the bottom part of unit not to be covered with
snow

1. Place unit on the rack in order to make the bottom of the unit higher than the snow surface.

2. Install a snow prevention hood on the outlet port of the unit.

3. Install the unit at the space under the eaves or the snow prevention roof.

If ambient temp becomes below 0 °C, it may cause break of water pipes and damage on the unit due to freexing. Be sure to apply anti-freezing
heater to feed water piping, a hot water piping and drain water piping in order to prevent from freezing.

Be sure to keep enough service spaces of more than 800mm in front of the unit service panel for easy inspection of the unit and replacement
of components. When piping work is done, be sure not to interfere the pipes with the unit service space. If the service space cannot be kept,
please install the piping below the unit by placing the unit on the rack.
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WE'VE ALWAYS BEEN
SOLUTION FOCUSED

For our customers it’'s comforting to know that we always listen to their needs
when developing our products. As an engineering company built on problem

solving, we understand that not every requirement has a ready-made answer.

Mistubishi Heavy Industries Air Conditioning Europe

Ltd (MHIAE) is a company created by MHI for all HVAC
solutions across Europe. MHIAE offers high-efficiency
systems for cooling and heating of both air and water in
residential, commercial and industrial applications. As a
reputable engineering company with vast expertise and
experience, we are fully equipped to meet all your HVAC
needs.

Cert No: MCS HP0230  Technology: Heat Pump

Mitsubishi Heavy Industries Air-Conditioning Europe, Ltd.
5 The Square, Stockley Park, Uxbridge, UB11 1ET
www.mhiae.com

1S09001

T
Our Air Conditioning &
Refrigeration Systems = ':/\ . <
Headquarters is an 1ISO9001 o Y. A= (
approved factory for 1S0 9001
residential air conditioners Certificate:04100 1998 0813) ertificate 04104 1998 0813 €5,
MITSUBISHI HEAVY INDUSTRIES-

and commercial-use air BIWAJIMA PLANT
oy . . Mitsubishi Heavy Industries,
conditioners (including heat & Foguaton
ertifiec 9001 R
pumps). Gt o 0700 Certiicate Number : 04100 1998 0813

MITSUBISHI HEAVY INDUSTRIES-
Ltd. MAHAJAK AIR CONDITIONERS CO., LTD. MAHAJAK AIR CONDITIONERS CO.,LTD.

Certiicate Number : 04104 1998 0813 E5
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Appendix 2- Sketch Scheme drawings
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