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The standard room



The standard room (Mental Health Bedroom)

+ Developed as part of the Procure
framework in 2014

+ Signed off by the DoH

+ Enable the delivery of projects more
efficiently from a commercial,
programme and operational point of
view

+ There is scope to investigate how
environmental conditions can be
improved

Standard room layout



The standard room @SLaM

The building services design inputs are:

+

|’/ I/s supply in bedroom, |/ /s extract
from en-suite

Constant volume system via grilles

Supply Air Temp. 19degC summer and
2 ldegC in winter

Winter Room Temp : 21degC

Summer Room Temp : 28degC max. 50
hours exceedance

Heat Loss 310W via LTHW Radiant Panel
Sensible Cooling Load 689W.

Average daylight factor >4.0

Standard room layout, SLaM children
& Young persons




Environmental parameters

Building service design can impact:

+

+

Artificial light levels, and colour

Daylight availability & intelligent
control

Air quality relating to pollutants and
odour removal

Room temperature

Room humidity



Enhanced lighting design

+

+

Standard room gives >4 ADF, no
further daylight necessary

Variable colour temperature lighting
(circadian lighting) 2200K-6500K as
opposed to fixed

Increase maximum level from 300lux
to 600lux, allow for greater variable
control to individual needs
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Enhanced ventilation design

+ Increase air flow from | /I/s to 34l/s enable greater
removal of unwanted gases (CO,, VOCs, NOXx,
SOx, Os...)

+ |7l/s maintains CO, levels below 600ppm, further
dilution of CO, not required, however should be
considered to remove VOCs which are often
associated with odours

+ Ventilation should be variable

+ FEquivalent to new HTM, Increase filtration to SUP?2,
ODA3 = 80% PMI reduction by using merv | 6/F9
particulate filters. This gives a pressure drop
increase of 40-45Pa or 5-10%

+ Include mixed mode ventilation to enable users to
choose to open windows. Control accordingly

JIL



Enhanced temperature and humidity design

+ Rooms have minimal cooling currently.
and temperatures are allowed to
exceed 28°C for 50 hours per year

+ Adding a full mechanical cooling
solution will enable users to choose
their room’s set point. This will require
that the fresh air rate is increased to
enable sufficient heat to be removed.
User set point +/-1.5°C

+ Currently rooms have no humidity
control, dehumidification can be
addressed through the cooling system
and a steam humidifier is added to the

air supply.



condition
level

Room humidity

Condition

Control

Condition

Standard Room Enhanced Room

Control

Variable lux lighting  Three stage dimming Variable lux lighting Continuous

system 0-300lux
3000K or 4000K

Average daylight
factor 4.0 over 80%
of room

No set point

No set point

Winter: 21°C

Summer: 28°C (max.

50 hours
exceedance)

No set point

control
No control

Photosensor

| 71/s CO, dilution,
achieves <600ppm

Minimum merv |3
or F/7

|'71/s VOC dilution

Constant volume
fresh air system
determines room
temperature

NA

system 0-600lux
Variable colour
temperature
2200K-6500K
Average daylight
factor 4.0 over
80% of room
34l/s CO, dilution,

dimming control
User selected
colour temp /
daylight mimicking
Photosensor

Individual room

achieves <550ppm sensors linked to

> | Opg/m?

>500ug/m?

fresh air damper
SUP2, ODA3 =
80% PM 1 reduction

Driven by CO,
control

+/- 1.5°C from user Constant volume

chosen set point

40-55%

fresh air system
with variable chilled
water flow rate

Building services design

Additional luminaires or power

Clircadian luminaires
None required

Variable fresh air system needed
with 2 times peak fresh air rate

Upgrade filter merv 16/F9, increases
pressure drop (~40-45Pa increase
in pressure drop)

Variable fresh air system needed
with 2 times peak fresh air rate

Additional chiller and chilled water
circuit.

Higher air supply rate

Enhanced control

Room based sensing Dehumidification off cooling coll

to control on/off of
associated systems

and steam humidification



The impact to carbon
emissions



Change in energy consumption
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Service user rooms, are a small part of
the facility... what opportunities are
there to offset high energy use rooms

with a better performing overall
bullding!



Whole building energy consumption and costs
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NHS Net Zero Building Standard

+ Published 22" February 2023

+ Applies to all investments in new
buildings and upgrades to existing
facilities that are subject to HM Treasury
business case approval process

+ Or any at pre-strategic outline business
case approval stage from | October

2023 onwards
+ New mental health facilities included

+ The following slides focus on the
operational energy aspects of the
guidance In relation to user experience.

NHS Net Zero
Building Standard

NHS Net Zero Building Standard



NHS net zero building standard
+ Set bespoke project energy limit

+ Set performance limits for building envelop and
systems

+ Adopt a fabric first approach to reduce energy
demands

+ Control systems so the correct amount of energy
s provide at the correct times

+ Use highly efficienct building services

+ Install renewable technologies on site.

Be Lean:
Use Less Energy

Be Clean:
Supply Energy Efficiently

Be Green:
Use Renewable
Energy

Ui NETZERO
OPERATIONAL
CARBON

Energy hierarchy
NHS net zero building standard



The standard and design in mental healthcare

+ No separate approach has been deemed necessary for
mental health buildings vs primary or secondary healthcare
buildings.

+ The guidance notes that typical spaces in mental health
(including CAMHS) can be matched to the space-type
categories of the standard

+ Therefore can be assessed for compliance in the same way as
any primary or secondary healthcare building.

+ Preference to natural ventilation means the buildings will
perform better than the provided energy limits for operation
energy.



Building performance targets

+ Low tech spaces performance targets

Minimum Standards

Thermal elements

Specific Fan Power

DHW efficiency

Comfort cooling efficiency
Heating efficiency

Lighting

e LA AR VS SUTIENE | s ol S - B ey

2021

Roof flat/pitched 0.18/0.16

W/m2K Roof 0.1l W/m2K
Wall 0.26 W/m2K Wall 0.1 | W/m2K
Floor 0.18 W/m2K Floor 0.10 W/m2K
Windows |.6 W/m2K Windows |.2 W/m2K

Air permeability 3 m3/hm2@50Pa Air permeability | m3/hm2@50Pa

91% to 92%, >95%
SEER 4 to 4.5 SEER 55
sCOP 3.5

Minimum luminaire efficacy 95

luminaire lumens per circuit watt

for general lighting and 80 2 W/m?2/100lux
luminaire lumens per circuit watt

for display lighting



Building performance targets

+ Medium tech spaces have Energy Usage intensity limits for regulated
energy of between 39 and 95 kWh/m2/year

Medium-tech space-type categories

Space-type category Medium-Tech Type 1 Medium-Tech Type 2 Medium-Tech Type 3 Medium-Tech Type 4

Description Clinical spaces Clinical spaces Clinical spaces Clinical spaces containing
containing containing containing beds ranging from single
consulting/ exam/ treatment work consulting work bedrooms to multiple patient
treatment work areas which are areas which are units in wards. This space-type
areas and critical occupied during the  occupied during the includes bed and sanitary
care areas which are  day only. day only. facilities, and patient support
occupied 24 hours facilities and are occupied 24
aday. hours a day.

Space Occupied 2477 7 am to 8 pm 7 am to 8 pm 2417
Schedule

10 ach 10 ach 6 ach 6 ach
77 77 77 27
500 500 500 300
No No No Yes

Equipment (low/high)
(W/m?)

Occupancy (ppl/m?) 0.07 0.07 0.07 0.175

(W/i
Setpoints 21/25 21/25 21/25 20/26
heating/cooling
Hot Water Dem 0.21/1.05 0.21/0.525 0.21/0.525 2.18/3.46
(high/low) (1/d/m?

10/19 10/19 10/19 10/22




Conclusions

+ Whilst providing optimum conditions for service users uses energy,
this is small compared to overall building energy consumption and
the potential savings associated with net zero carbon design.

+ Implementing the NHP NZC from project inception is key to
meeting the mandatory requirements

+ Achieving low energy, low cost operations must be planned from
design with controls and building management systems built in.
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