Non-domestic HVAC

Levels 3&4

’ elmhurst

Level 3 Systems

Level 3 Systems

’elmhursz .
Boilers
Modular atmospheric gas boiler
installation
Level 3 up to 95°C
Forced Draught Gas Boiler
96°C and over classed as MTHW or
HTHW - Therefore Level 4
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' Level 3 Systems

» No HVAC

» Power Factor

v Extract

' Ventilation

» Hot Water Systems
' Level 4 Systems

v Chillers

+ Colour Codes
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CENTRAL HEATING USING WATER

Radiators or Convectors

’ elmhurst

Imhurst .
’em > Radiators
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Entfry info SBEM

Building Services
HVAC Systems Tab
Heating Sub Tab

Select ‘Yes
seasonal efficiency
is'

!
Type in Box

seasonal efficiency
as a decimal

LTHW Boiler Efficiencies

Convention 6.04

% elmhurst
energy

e T et
o by s S B Mgt Aoens

e N E e s e

= BEE) (€ 1]s 3]

P

o g o s oy e o e S

07/04/2026

How to Enter In SBEM

Building Services
HVAC Systems Tab
General Sub Tab
Type in “Name'

Select ‘Type’ From
Drop Down List

Select "Heat Source’
from drop, ldwn list
Select ‘Fuel type’
from drop down
list

% elmhurst
energy

10

% elmhurst
energy

LTHW Boiler Efficiencies

Convention 6.04

No PCDB Data

SAP2005 Table 4b
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Q elmhurs{ Bollerlgentification Q elmhurs{ Heating Conftrol Credits

' Different tables for
each heating
technology

vTable 8 for Gas
Boilers

»Maximum 4 Credits

Balanced Flue Fanned Flue
|

14

Q elmhurst Heating Control Credits Q elmhurst

(Gas example)

Building Management System (BMS)

elmhurst . .
E’ u Electric Boilers

CENTRAL HEATING USING WATER

Floor Heating

Q elmhurst

17 18
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‘ elmhurst

Wet under floor heating systems

== ERES
— -

—

CENTRAL HEATING USING AIR DISTRIBUTION

‘ elmhurst

20

’ ?“‘?ﬁ‘%"“ Electric Warm Air Systems (off-peak) ’ ?\n?h}“"“ Gas (or Qil) fired Warm Air Systems

‘ elmhurst

System Adjustment

Cantral haating using ar datributian

LTHM el

Naturs! Gor

MEAT-GEN-SEFF) D65 |1 e

HEAT PUMPS

Hastuceuary: Pista haat axchangar (Recuperater) *
HEAT) REC_SEPF o Oeorrade 1 Tk # variable heat recovery efficugey
Systegm adjustment
Ductork mests CEN lsakage standard:
AU [raate CEN lnnkinge standard:

Duefork ans s skage:

Spackhc fan powar (SFPWIUs):

’ elmhurst

23 24



Q elmhyrst

Heat Pumps

Gircutating pump.

Heating cycle

Circutating pump

Air, Ground and Water sourced heat pumps simply
move energy from one place to another.

25

Ground Source Heat Pumps

May be supplying radiators,
convectors or under floor heating.

Q elmhﬁgrst

Ground to Water

o e bkt [ 5 [
i :

Rl R——

Flow temperatures up to 65 deg ¢ Heat Pump (electric)
Ground or water

27

Variable Speed Pumps

Q elmhurst

B e et
e e e R e e

Pt o e g+ (3 (5] (5] mm

Gt g Gy, A g o | | o
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elmhurst .
Q energy Air Source Heat Pumps
. May be supplying radiators,
Air to Water convectors or under floor heating.
ol eiin a0E)
3 g | g trere | Wetting Frodion | Spmn Cnenck | Bk
- (e T
T
13 Wentition
- —
Tt itz
| 05 yau ko th
Flow
Water pipes .
temperature rather than Heat Pump (electric)
s up to 65 refrigerant
degc 9

26

Q elmhu,rSt Control Credits (Heat Pump)

The amount by which the maximum heat
pump output exceeds the system heat
Output at design conditions, expressed as a
percentage of that systom hoat output

‘A control system which stops plant operation
atthe earliest possibie time such that internal
‘conditions will ot deteriorate beyond preset
fmits by the end of the occupancy period.
Allows each zone to operate independently
interms of start/stop time. Only appropriate
where operational conditions change
diferent zones

Monitoring and 2 Means of identifying changes in operation or
targeting onsat of faults

1 —
28

<20% oversizing 2

Optimized stop 2

Full zone control 2

elmhurst .
° energy Variable Speed Pumps

If Variable Speed Pumps are present the
assessor must chose from 3 options on the
dropdown list.

~With differential sensor across pump’

~With differential sensor in the system

*With multiple pressure sensors in the system

30
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Q ?'mh;:u,m Other localroom heater - Unfanned

L

LOCAL ROOM HEATERS E\swwaw‘

Q elmhurst Electric Skiting Convector Electric Tubular Heater
31 32

Electric Storage Heaters Electric under floor heating systems

Q elmhurst Other localroom heater - Unfanned Q elmhurst Other localroom heater - Unfanned

elmhurst . elmhurst .
Q Energy Electric Fan Heaters Q enerqy Electric Room Heaters
Note the default efficiency in iSBEM is 0.7 (assumes gas fuel)

Convention 6.03 states that all types of Electric Room heaters have an efficiency of 100% (1) Du

Click ‘yes’ and
then amend the
seasonal
efficiency to 1.0

© s s Note: This will
e automatically remove the
e default seasonal efficiency
recommendition for this
HVAC system

36
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' thgrst Free Standing
. = -
FORCED CONVECTION AIR HEATERS 1
Flued and Unflued G,

‘ elmhurst
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’ ém?h;urst High Level

RADIANT HEATERS

’ elmhurst

40

' elmhurst

’ elmhurst Radiant Tube Heaters

Un-flued Radiant Heaters

Flued and Un-flued

Gas Electric




el”lhum tﬂ¥ Multi-Burner Radiant Heaters
T

»

-—

Q Sl[nhjgrst

tﬂ¥ Single Room Cooling Systems
r——

elmhurst Split Systems
energy Indoor Unit Options
Ducted Split syst

47
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COOLING

Q glmrl‘urst

44

Sl Split Systems

Intemal urit

Intemal
fan coil

elmhurst

energy

Multi-split

« Single external unit serving several
zones

+ Multiple internal units

« Similar in appearance to single split

« Larger capacity units

« Trace pipes

+ Multiple pipe manifold (more pipes)

« Classify as “Split or multi-split
system” in ISBEM

T
. E

—3 ';Jnl Three pairs of pipes would indicate
——) three indoor terminal units, perhaps
in different zones

48



’ elmhurst

- Single external unit serving a ‘fan coil’ unit
* Ducted to room diffusers
- Still include as “Split, Multi-split” or VRF

Refrigerant pipework ( not water)

1 ——
49

‘ gmhgrsz

T e e E [ T [ o

St i WAL b g by (35 (] () @i
vt mers g e Ao Mo s Ly Coms ot Stves S

Select: Split or Multi-split, Heat
Pump air source, Heat pump
electric

51

NO HVAC

53

Ducted split

Entering into SBEM

07/04/2026

’ elmhurst Variable Refrigerant Flow Systems

(VRF/VRV)

50

’ gmhgrsz

STARTING CURRENT

Calculating Efficiency

CO0L
CAPACITY o HEAT

OUTDOOR | CO0L [~
WeuT  (GRIPONLY) REAT

000 | CO0L
cunrent (NP, Rekr

REFRIGERANT R22 °

EER = Output capacity =

(cooling) Input 12.4kW

5 A
@B Wl
KW
sl
20 - 200 A
157 = 144, A
1" N
28w = 2.26

COP = Output capacity = 31L5kw = 3.42

(heating) Input

9.2kW

52

’ elmhurst

No Heating or Cooling
Convenfion 6.11/6.13/10.06

' Indirect conditioning (6.13)

A This takes priority over unheated
VAt least 50% of elements adjacent
to conditioned space

'+ Allowed unheated activities (6.11):

+ Circulation Areas
—Plantrooms

Store rooms and Warehouse Storage
Industrial process area

Car park

B1 Workshops

Toilet (only if there are no other zones
in the building that have an
expectation of conditioning)

54



Imhurst - P
’?'r Gy Unconditioned Buildings
» No HVAC - building is -
exempt from EPC .
» Voluntary EPC is acceptable
if required

A quid 1o wargy porfamance.
cortficates fr he consiucion, sake
0 o o b

» Addition of new part e a
(designed or altered to be
used separately) can also be
triggered by HWS

v Shell and Core new builds —
follow L2A

1 ——
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‘ gmhgrsz

: elmhurst
Electric Power Factor o

Power Factor

il

KVAR -

57 58

’e\mh}zrsz ’e\mh}zrsz

Power Factor Correction

WITHOUT GAPAGITORS (2] Reacive Power
R Active Power
A ) Avaiable Actie Power

Motor

WITH CAPACITORS

07/04/2026

Electric Power Factor

Power Factor Meterin

Convention 5.0

10



Local Extract

61

’ elmhurst Local Exhaust Rates

S . Convention 6.07

— ' Table is in Air Changes per
e
P oo Hour
R I '+ SBEM requires flow in I/s/m?
e i’ Flow = Air ChangesSXGZnne Height
—

' Use separate table for
domestic areas

—_

63

Specific Fan Power

Convention 6.08

' elmhurst

' SFP is watts per litre per v T o T
second L e
_Fan Power (W) e el I I S
S = iow rate (1/s) el R
pr el I I
v 11/s=0.001 m3/s == =
v 11/s = 3.6 mé/hr — =

65
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' elmhurst

Local Mechanical Extract

62

’ ?UTJh}”SL Specific Fan Power

Volume flow
Impelier & pressure Pu
-] Bearing
(heal)  joss

Power out

64

Kitchen Extracts

Convention 6.12

' elmhurst

Deseription SREM Actrvity | CEPCE07 | Assumed For Lol Mechanical sracsysems sy
Vert foom | Extract Rate.
© P uterie creumannee
/e per hour . e 2o
Smat Goneric Offics | Toa making | 10
e matin facivy witha | s T

Making) © SFP-08k ceeumsinco whe he SFP b uknoun
5P = o 35 674 1 Bk SFP 1 S vt 1 “Brscass power sement

Faod Wichen— | 15
preparation | domestic

Faod Hitchen—
preparation | nandomestic

66
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’ elmhyrst

Mechanical Ventilation

vZone-based
Ventilation

*MVHR

»Cenfral Heating with
Air Distribution

» Air conditioning with
Air Distribution

Mechanical Ventilation

|
67 68

Q Sy MVHR Q Sy MVHR

Fresh s 8
from Diasice Fiters from ineide 4c zo.20)
e hot o

C (e8v)
indoor ai)

16°C com)

Fresh vam ai (ndoor Suppy i1

Heot Exchonge
Core

69 70

’ ?@h;u,m Plate Heat Exchanger ’ g@hv‘grsr MVHR Evidence

12


http://holtop.en.made-in-china.com/productimage/WbxEcXwAAsUj-2f1j00fvLEdGKMnNuo/China-Air-to-Air-Aluminum-Plate-Heat-Exchanger-Recuperator-Heat-Recovery-Ventilation-System-HBS-ZF-.html
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’ elmhurst

Entering Heat Recovery § Simhurst

Heat Pipes

Hedt oy
v

[ Tick f b s resovey fceres

D you know the Heat Ree. seasonal efficiency?

() Mo use e et 035 i3

(0 e, Heat Roc. coascrl e i

T

73

‘ elmhurst

elmhurst
Thermal Wheel [ fmvh; -

Run-around Coil

Supply

elmhurst . . elmhurst
j s Run-around Coil Evidence o

Leakage Tests

13
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Q S SFP on Ventilation Systems Q elmhurst High Pressure Drop

ks Rathgs | Bkl Rawjation | About SHEM

WFEIEE M|
e v ] s S
S o Poma e
P ——
fEyT— 1umn
O Vo FPtbmten [T

et | e e s e

] w0

gy Copi o Do L | 5

Q St Night Ventilation (L4) \§ cimhurst Night Ventilation (L4)

elrriuiret Ventilation with Enhanced Thermal

Demand Controlled Ventilation
Q SR (L4) Q energy Coupling to Structure (L5)

energy

e ===

Night time ventilation Night time ventilation strategy with
Saves strategy enhanced thermal coupling
i
L Area exposed for cooling = Area exposed for cooling = length x width
~ length x width (top and (top and bottom surfaces) PLUS
~d bottom surfaces) circumference of oval voids x length x no
of ovals

1 ——
83 84
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Domestic Hot Water

85

' elmhurst Storage Losses
rg Convention 6.06
* SERM Meraacaseer Riifnsissoe » Where storage losses
are not available first try
to measure the
insulation

kWh/day x 109.5= MJ/month

' For unvented units use
factory fitted insulation:
v <=101 10mm
v <=501 25mm
v >501 50mm

87

’ é‘mh}”ﬁ System Definition

SBEM Description - Constant volume system
(fixed fresh air rate)

' Simple description

v What does it look like?2
h the volume of supply ¥ How does it work?
» How to enter in SBEM

v What assumptions does
SBEM make?

v What options does it have?
* What evidence do |
need?¢

89
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’ ?@hw& Hot Water Systems

+ Dedicaed hot water bailer: A heat generafor serving a separate hot waer
slorage unit. 1 does nol provide @ space heatingservice:

+ Stand-alone water heater: A unit ihat combines hof water sforage and o
heat generatorin @ single unit. I does nai provide a space healingservice,

+ Instantaneous hot water only: A water heater wifh no (or limited] storage
capabily.

Same as HVAC System: Choose fhis opfionif the hot water is providedby an
exisling HVAC system.

¢+

1

86

Level 4 Systems

88
’ ?m?h}”sz Evidence

Central Distribution Zone

'+ Boilers v Water Pipes »Vents

»Heat Pumps v Gas Pipes » Terminal

' Chillers » Ductwork Units

» Air Handling » Cables » Fan-coils

' Drives

90

15
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' elmhurst

Air Handling Unit

CONSTANT VOLUME SYSTEMS

Fixed air flow, variable air temperature

' elmhurst

91

(jem?’h?urst Air Handling Unit émhjum Constant Volume (CAV)

SBEM Descrip'ion—C(;;;::xdn:':::‘u:i\re':\::em N The SlmpleST Sysfem
v Air is heated or cooled

in the AHU, then fed
through ducts to the
zones

' Typically found on
smaller installations

» Default option if system
unknown

P

Outside Air (OA) Heating Coil Reheating Coil

Centrifugal Fan  Supply Damper

Primary Hot Water  Primary Hot Water

93 94

‘ elmhurst ' elmhurst

Constant Volume (CAV) Constant Volume (CAV)

Simple constant volume air-conditioning system

b Constant volume

supply fan

16



\’ elmhurs{ CAV Evidence
Central Distribution Zone
' Boiler » Ductwork v Vents
s Chiller
v Air Handling

v Plant may be in
a packaged unit

97
(mhurst .
Wy CAV - Variable
CONSTANT VOLUME
gz (CV) e
s I = e
o wm
pow P B
= g o BT
99

Multi Zone
(Hot Deck / Cold Deck)

SBEM Description - Multi-zone (hot deck/cold
deck)

» “Double deck” AHU
produces hot air and
cold air simultaneously.

' Air is then mixed and
ducted to each zone
separately.

ir handli e hot

07/04/2026

i’ elmhurst CAV - Variable

SBEM Description -Constant volume system
(variable fresh air rate)

» CAV with Recirculation

98

g S CAV (Variable) Evidence

Central Distribution Zone
' Boiler s Ductwork " Vents
» Chiller
» Air Handling

 Evidence of
recirculation

» Plant may be in
a packaged unit

100
\&’ elmhurst Multi Zone
energy (Hot Deck/Cold Dec)

102

17



’ elmhurst Hot Deck/Cold Deck Evidence
Central Distribution Zone
v Boiler v Lofs of »Vents
s Chiller Ductwork
» Complex Air » Separate
Handling ducts for
Unit each zone

103
N ?-‘”3’2;“,““ Terminal Reheat
g
! ...; 1o ml
= j’ff*, e
T R
- ML W J— e
= = - -
105

W elmhurst . .
’ emurs Terminal Reheat Evidence

Central Distribution Zone
' Boiler » Ductwork » Terminal
' Chiller » Electrical Units -
» Air Handling supply - Reheat
MCB » Thermostat

107

nhurst

SBEM Des on - Dual duct (constant
volume)

07/04/2026

Terminal Reheat

SBEM Description — Terminal reheat (constant » Slmply a CAV W|Th

volume) :

electricreheatin
“terminal units” in the
zone

& elmhurst '
W oy Terminal Reheat

hurst
r_r:wv;u’rs Dual Duct

» CAV with separate hot
and cold supply ducts

» Terminal mixing units
provide correct
temperature in zone

18



) cimhurst

Dual Duct

07/04/2026

' elmhurst

Dual Duct

109
’ elmhurst .
energ Dual Duct Evidence
Central Distribution Zone
' Boiler » Separate » Terminal
» Chiller Hot and Units - Mixing
i i Cold Th tat
Air H | ' Thermosta
+ AirHandling Ductwork

111

) cimhurst

Variable Speed Drive

110

VARIABLE VOLUME SYSTEMS

Variable air flow, fixed air temperature

’ elmhurst

112

elmhurst . .
’ cnergy Evidence in BMS
Er P T T
" LUTTERWORTH
e TS

Imn

(I

113

114
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SBEM Description - Single-duct VAV

Single Duct VAV Q ?'mh;:u,rSt
v AHU can vary fan speed

using inverter.
» Terminal units control

volume of air enfering

deheating p each zone.
|
115 116
Q Smhurst single Duct VAV Q Sy
Uecis WVAC o the example bakliog (] (% (%] iy

0ot Cosing] S At | e P | Sy Cormee | Bt St | Zons Sy

Gas boiler supplying
/ heat to the system

Nane HYAL b e exancle buksng

Twe 574w

Pl ot e grm (o gt v

D ot o ther Mt e seasomsd tficiency?
el 065 1o
O Yoo How o smarwsd ot & o

Single duct VAV Air (or water)
cooled chiller

providing cooling

May have heat recovery

117 118
Bl single Duct VAV Evidence L Bl
Cenfr(ﬂ Distribuﬁon Zone SBEM Description - Dual-duct VAV

' Boiler » Ductwork ' Terminal

» Chiller Units - VAV

+ Air Handling » Thermostat

YyVSD / » Possibly

Inverter humidistat or
CO2 sensor

119 120

07/04/2026

Single Duct VAV

it !

h VAV tarminal |

Cantralived air systurm (VAY example).

Single Duct VAV

Dual Duct VAV

+ VAV with separate hot
and cold supply ducts

+* VAV mixing unifs provide
correct air volume and
temperature in zone

20



Dual-duct VAV

‘ elmhurst

DUAL-DUCT V.A.V.

121

f_f\

{AR¥ Indoor Packaged Cabinet
T

SBEM Description - Indoor packaged cabinet (VAV)

elmhurst

v VAV in a box”

v Similar to Single Room
Cooling, but provides
ventilation.

123
‘ ‘?*mrh—%”s‘ Indoor Packaged Cabinet Evidence
Central Distribution Zone
» None v Local v IPC Unit
Ductwork

125
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' ‘?””;vh—?‘,“‘ Dual Duct VAV Evidence

Central Distribution Zone

' Boiler » Separate » Terminal

y» Chiller Hot and Units - VAV

» Air Handling Cold s Thermostat

Y VSD / Ductwork » Possibly

Inverter humidistat or
CO2 sensor

122

elmhurst

{AR¥ Indoor Packaged Cabinet
T

124

CHILLED WATER DISTRIBUTION SYSTEMS

‘ elmhurst

126

21



’ elmhurst

SBEM Description ~ Fan coil systems

elmhurst

129

E

131

(CHW) Fan Coil Systems

v Air and Water
Distribution

centrally

split systems

Fan Coil Systems

v Air is conditioned

» Temperature is set by
the local fan-coil unit

» Beware confusion with

@hgrsr Fan Coil Evidence
Central Distribution Zone
v Boiler » Ductwork v Fan-Coil Unit
s Chiller » Hot and » Thermostat
' Air Handling ColdWater 1 possibly
Pipes humidistat or
CO2 sensor

Typical single-evaporator chilled water fan
coils

07/04/2026

Fan Coil Systems

’ elmhurst

Presence of water pipes
indicates Fan Coil

Hot & chilled water
pipework

Fresh air duct
|

W

g, - I
it % ~ Condensate drip tray

< & drain pipe (gravity feed)

Linear diffuser

Basic configuration of a perimeter fan coil unit  Basic configuration of a high- level fan coil unit

128

SFP on Terminal Units

elmhurst

G TIPS e——r—

Gt g P I e p ey

. 8 8]8 &)

10 4 100 1w gt o Mt Gty | N u'-m

130

’ ?lmh':u,m duction System

' High pressure air
“induces” flow through
the unit

» No fan

" Heated and cooled
with coils

SBEM Description - Induction system

22
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\’ e[mhum iduction System ‘\’ e[m ;:u,rst Induction Evidence
Central Distribution Zone
' Boiler v Small v Induction
s Chiller Ductwork Unit
v High » Hotand
Pressure Air Cold Water
Handling Pipes

133 134

Chilled Ceilings
§ Slnhurst Passive Chilled Beams § St

Chilled Ceilings

SBEM Description - Chilled ceilings or passive chilled

beams and displacement ventilati » Chilled ceiling
» Cold beams on ceiling

135 136
.{’ elmhurst . . “x’ elmhurst . - .
¥ energy Passive Chilled Beams energy Chilled Ceiling/Beam Evidence
Central Distribution Zone
s Chiller » Cold Water ' Perforated
' Usually Air Pipes ceiling tiles
Handling s Ductwork with heavy
» Usually ' Hot water duty frame
separate pipes 'Beams
LTHW system and/or pipes

137 138

23
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W S \RAR;} Active Chilled Beams Bl \RAR:} Active Chilled Beams
C—— C——
» Combination of chilled
beam technology with
induction.

med to be by separate LTHW system.

139 140
’ elmhurst . . ’ elmhurst
W energy A@@‘é hilled Beam Evidence ¥ enerqy Water Loop Heat Pump
——
Central DiSfribUﬁOH Zone SBEM Description - Water loop heat pump » TemperOTUre COnh’O“ed
v Chiller » ColdWater  » Beams with water loop around
' High Pipes ductwork building
pressure » High ' Local water source heat
AHU Pressure pumps draw heat or
Ductwork cold to zones
| |
141 142
’ elmhurst ’ elmhurst .
¥ energy Water Loop Heat Pump ¥ energy Water Loop Heat Pump Evidence
Central Distribution Zone
v Boiler » Single » Water to air
s Chiller water loop heat pumps
.Or.
v Air to water
heat pumps

143 144
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) St Cooling Plant

Absorption chiller Coaling tower
Fan coil unit (FCU

Cooling Plant

Chilled beam

Air cooled chiller Remote Condenser

g _DX~ ‘ ..... . ,@v

145 146

’ ?mh}‘rsz Cooling Plant ’ ?@h}m Air Cooled Chiller

ot v g ks St Sl Bovttn Aot B8

Pt WA o o g g« () (S (Y
St g o S Arvnt | Mowig s | s Coont | o | S0 hrmar

This chiller has 3 compressors and 3 refrigerant circuits

]
147 148

Imhurst . . Imhurst
‘ em ke Air Cooled Chiller ’ em —;”SL

Air Cooled Chiller

et s s [ o | wegerens

oty HVAL forthe coongle buing v [
o] Haning| Gooe | Epuemchuemer] e o 2

Eanding systean

ol &
e o v
Fundtym (R =

I it st b b o i sy

Chilled beams neEdAir cooled chiller Air cooled chiller  Chiller cooling

chilled water not heatpump Mot heatpump  output

149 150
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§ cimhurst rﬁ%Wcﬂer Cooled Chillers § cimhurst Remote Condenser Chiller

) (indicated by Cooling Towers)

Crossfion ps desgn
|
151 152
elmhurst Heat Pum elmhurst . .
’—, °rg : (D\'rectExchange—Dg) ’—, °rg : Pipework Colour Coding

153 154

‘ e?m?hzdrsz Ductwork Colour Coding

A AAAAAN

Condioned it | WarmAr Frosh A Fout Ar Vot Extract A

155
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