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r5 for the Bette

W Heat Recovery Ventilator is required

JAQ has become one of the most important

topics on a worldwide level.
*1AQ = Indoor Air Quality

Today many people spend most of the time indoor
(Office / factory worker, shop retaller, etc.,).

- Bad IAQ reduces comfort.

- Bad IAQ affects health and well-being.

- Bad IAQ makes people feel lethargic and tired.

- Bad IAQ may result sick building syndrome / allergic
reaction / substance sensitivity risks ...



!: MITSUBISHI
ELECTRIC

Changes for the Better

Why Heat Recovery Ventilator is requ

ired

Sick building syndrome
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Sick building syndrome

LHEEEREER  EEBERCHFE RESEEENEREXE—EEE.
EIERENENTEREENZERES  IHARELMSFR  EEEM
ERELMNEANEREREES S BRERZHNNENESIZHET A T2
HEEESMRAIZAETRES  ERFEFAE, —EW—H IRREXE
ESEAZEHEN UHFEERLBE TIOWMETE -

ERETEZEESEHIGARE FNEETE/ELALHEESEERESR
BEBE E+ERAZEMNFRAEINEGESEEEENE _SLtBBEEAN
B ERIAEZEBENA  EERMFRCISVNEBEMA - FHLEE
EEREFHARBRVOEEHERIE  RASEE_SLBRBZNUTEE  #H
EAGEEINRBEERGEERE - UERAEELENRAKELLHEEEE
_ECmEMEERBEFASR ) HBEEHA 4B - A8HE - AEAREK
BWREESOHEEEEEEE  THSEFEAEEENERERBE BB A
HESEEBE IR AREHASZER ESME - AHEEEERERSTE
BBEEHARETR SABL—BEARISES BRERZYEE  BHR
EEiRE -

=E SPHEEEREEE AEEEEFRNAAEOREENINSE
i = = = Ei o = B8 == B BB = 1 =

[A]

Ak =

z i 5 B I = = 3 o
REL TREZE_SLCRERMEsERSN O HEEE  ERIERGRE
ENE EESIREWEERDE - EEEHELEEEEREEE FER
ESRETREPREHER . FNEAE FErIZAERSRESARE
EEURBESER - nHEEEEERESES ) FLEETEER MEHEE
FEETEFEEZME BRUIESERITESR . BREEEAFE  EAF
=

FRAETFRE BENEFERAN  BE-—EHISZREREEIZE B
TEENHESTEBEREEAEREFTEE/\EFN  ENEREFTEEZEER
HEAHRAGTEAES  FEREERS "REREL.,  TNERAELME
FREMEEVEER HEELFRCREZEIEANTEEEZ  UHFESHNESR
EFEEAXE HRERL-OEFZESHNEE OEEFIER -

ERYECREEALRBER  HAEAAREE AHEEECREET
& FTESERRSEERAAL—S - 29/May/2013

The Sun

DREFRAEETHNEZERATE REZEEBMAITE DoERREHIE
FEHAGABRENEEFRERATEE ) ERSEEEBELEN  -RIEERE
RENSGEILE BEUEEITEBFANERE  LUBEREBFHASAEE -

RE EEMNRIEBFAB2008 Eb NS —EMAESEEYR A - #
REEZRIECEZAEERFRAISMHEES (APLAC) RERESRITS
FEE (ILAC) 25 LF EZELIRTINERMBLNIEEES
RERECOZEEFTREZFMETL ETZULBEER -

EERIEERRNER

HEEER48E  AETEFERIANZEREOEENROEZERIMEEERS
NEBENNEZIRA=E0HH BELELBVERES BRTITRIRWZ
O BEEHNHNEZRTE - L BEVANBEIRRETSEE - EBRAR
RE TEFEENMRFTSL2AR -MEEMHMNBEARE — EEBHATE
BRES TRIGZAEREMAEASES ESEFTISANLBEEANER - TR =
T BEVMHARERE EEEMNEXLREME UEXEETOER EEE
MEREEE UHEANE FTESREFOHEEEXER  THTREERE -
i : "THE TLEFERIRE . BFBtEHEaH® ZAFZEERNE0H
EERZNEE  EREFBT CEEVRHAOBRIREITILESES - | B
B BFNRERAETEAREE  ERRARERANEEMBERESENIE
FORBEIHRLSOE EX100FHRERAE -

EREREFNSADEERHEED

BEEE —BA-XAELCAREEEEAR EAETREZEMEEZEEREE
AHHEE  EZEESRENEAEREESTARISEFE EE LEEEFE
BRI LEFOAN BESSEEEDN -

EBEALTREZREIREMNERESRE T EAFTSEZRCESERBEESR
EEERESIEN "HLEROCEENEAESESEENE RREERESR
EFIEERE ANEERENRE  IBETI2EZEAZREZEEERESTR
£ HMEAEE  HERE ZTEHFHEE Stk — St TRAERS
My -_ELE 25 FE E£EZFEE#LSY EEREZE=N4EE -2
B ERAERMEREESERNAREETRE LR IREERFSERNE
REFEE EUYEREZBRTCREE: . ETEREENEZIREEAE—BHEE
ERESNS =EREBS NHREREEN—BEEE -

BARE NBESIEZRESD
EFRFEMESERHE HEFREHNITNESEER EURBEFHEE

EE2TSEE -
19/Mar/2013
COFYRIGHT & 2044 MITSUBESH ELECTRIC mggﬁmﬁl HDr@silM:Emrsu

6



: MITSUBISHI P @

Changes for the Better

Why Heat Recovery Ventilator is required

Example: Madison Public School in the U.S.

Without Ventilator et With Ventilator
o
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-The ventilator manages to keep the CO2 level under 1,000ppm
High CO2 concentration may cause fatigue and affect your ability to concentrate.

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBRERVED 7
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Ventilator or window

Mechanical ventilation is important, however, it is waste of
energy because it exhausts air-conditioned air...

What is the solution....?

“@ Aha! HRV is!

4((
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Stale Air " Fresh Air

HRV Recovers Energy!
(Temp. and Humidity)!
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Why Heat Recovery Ventilator is required

Cooling load example in summer

Type of Load Estimated Load
[W/m?]
Indoor Heat from walls 47.6
infiltration Heat from glass
load -from direct sunlight
-from conduction & convection 473;8\’:\3/{);”2
Accumulated heat load in walls 270
Indoor Generated heat from people 26.4 |
generated -Sensible heat generated
load -Latent heat load
. 56.4W/m?2
Generated heat from electrical 30.0 35 9%
equipment (lighting etc.)
-Sensible heat ¢,
Outdoor Sensible heat 53.0
air load Latent heat Energy loss caused by
o 1¢:1 AN R — 157.0 ventilation

Conditions Outdoor air: DB 33°C, RH 63%
Indoor air: DB 26°C, RH 50%
Ventilation volume: 25m3 /Hr/person
Middle floor of a general office building facing south

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBRERVED 10
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Why Heat Recovery Ventilator is required
Lossnay principle

for a gresner [omormew @

Lossnay Core
(Heat Recovery unit)

Supply fan Exhaust fan
SA EA
(Supply Air) (Exhaust Air)
[Supply air goes out] [Exhaust air goes out]
RA OA
(Return Air) (Outdoor Air)

[Exhaust air intake] [Outdoor air intake]

COFYRIGHT = 2044 MITSUBEEHI ELECTRIC CORPORATION, ALL RIGHTS RESERVED 11
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EA
OA (Exhaust air)

2 of Lossnay cores

—

B Supply fan
. SA
Control box (Supply air)
(circuit board)

COFYRIGHT = 2044 MITSUBEEHI ELECTRIC CORPORATION, ALL RIGHTS RESERVED 12
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Type of HRV

Static type |
Exhaust l Supply

Outdo

Outdoor ! Exhaust

Type Method Material /
Static Conductive transmission Metal/ plastic/ Paper Rotary and Static
Rotary Heat / Humidity accumulation Metal/ plastic/ Paper type iS majority In
Heat pipe | Heat/Humidity accumulation H RV

MITSUBISHI ELECTRIC is the origin of the static type enthalpy
recovery core

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBRERVED 14
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Changes for the Better

Type of HRV

Static type Construction & Principle

Partition Plate
Spacer Plate

-Aluminum
-Copper
-Plastic/ polymer

-Paper €= \ITSUBISI ELECTRIC

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBRERVED 15
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Type of HRV
Rotary type Construction & Principle

Rotor - A layered honeycomb
structure made of paper applied
moisture absorbent material. Fresh air is purged at a purge sector to
Exhaust Air prevent air leakage from exhaust air to
fresh air.

Fresh Air

RN e

Purge Sector

Heat and humidity of fresh air is

absorbed by the rotor and as the rotor /

IS rotating, it moves into the exhaust i Rotor rotates by a drive motor. (8rpm)
air and discharged to outdoor. (In Drive Motor

summer case)
Exhaust air and fresh air go through the same passage.

16
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for a gresner [omormew @

Type of HRV

Air leakage and Bacteria return is a problem of Rotary

Return
Air

Purged Air

Bacteria
returned!

—

Fresh Air
Supply

Exhaust
Air

Outdoor
Fresh Air

Lower ventilation rate than actual performance of blowers.

Strong possibility of bacteria return!

17
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Type of HRV

for a gresner [omormew @

ltem

Static-type Lossnay

Wheel type

Construction

Static transmission type. As the supply air
and exhaust air pass through different
passage, the air passages are completely
separated.

Heat and humidity accumulation type.
Supply air and exhaust air flow into the
same air passage because of its rotary-
type construction.

Moving parts

None: Fixed core

Used (rotor driven with belt by gear motor)
Rotor core(8RPM).

Air leakage
Gas
transmission

Gas transmission (Ammonia 2.8%)

Gas transmission (Ammonia: 45-57%)

big for large air volume unit.

Bacteria Low (As air intake/exhaust are separate, High (As air intake/exhaust are the same,
transmission is low. transmission is high)
Space, size Core size and pressure drop become very | Difficult to arrange rotary core inside small

size HRV.

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBRERVED
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Feature of MITSUBISHI ELECTRIC Lossnay

Mitsubishi Electric Lossnay Corle = Enthalpy Recovery

|
Indoor ' Outdoo

Enthalpy= Sensible Heat (Temp.)I + Latent Heat (Humidity)

-Sensible Heat => Heat conduction by temp. difference
-Latent Heat => Vapor transition by vapor pressure difference
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Feature of MITSUBISHI ELECTRIC Lossnay

Heat Recovery Calculation [Summer example]

Supply Air
(Il_z?jﬁgﬁ)yy Sensible Exhaust Air
Recovery) HRV Fan
D.B. (°C) 28 28 33 Model: LGH-100RVX-E
A.H. (g/kg) 13.3 20.1 20.1 Sensible efficiency: 76%
R.H. (%) 56 84 63 Enth.alp.y eff. (cooling): 71%
Enthalpy(kJ/kg) 621 795 846 Ventilation rate : 1,000m3/h
Recovered heat (kW) 7.5 1.7 0
Outdoor air load (kW) 3.1 8.9 10.6
OA load ratio (%) 29 84 100
Outdoor Air
Indoor Air DB: 33 °C
DB: 26 °C AH: 20.1g/kg (DA)
Air AH: 10.5g/kg (DA) RH: 63%
R R 50% Enthalpy:  84.6kJ/kg (DA)
Enthalpy: 52.9kJ/kg (DA)

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBERVED 21
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Feature of MITSUBISHI ELECTRIC Lossnay

Heat Recovery Calculation [Summer example] Relative Humidity (%)

for a gresner tomor T @
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Feature of MITSUBISHI ELECTRIC Lossnay
Type of MITSUBISHI ELECTRIC HRV

for a gresner tomor T @

Cassette

-Air volume is 150 — 500 m3/h
-Ducting for 2 paths

-Panel is exposed under the ceiling

Ceiling suspended (Sold only in Japan)
-Air volume is 150 — 2000 m3/h

-Ducting for 4 paths
-Can be concealed behind the ceiling

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBRERVED 23
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Feature of MITSUBISHI ELECTRIC Lossnay
Type of MITSUBISHI ELECTRIC HRV

for a gresner tomormow @

Wall mounted
- Mainly residential use
- 100m3/h
- Install on the wall like air conditioner’s indoor unit
- Supply and exhaust air through 2 hole on the wall

m.ﬁ*"% 2014 MITSURISHI ELECTAIC CORPOAATION, ALL RIGHTS RESERVED 24
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Feature of MITSUBISHI ELECTRIC Lossnay
Type of MITSUBISHI ELECTRIC HRV

for a gresner tomor T @

EA (Exhaust Air) Exhaust Fan High efficiency fileter
OA (Outside Air) : Optional
i v ) Dx-Heat

Lossnay core ‘ . Exchanger

| Maintenance Cover > < RA (Return Air)
Ceiling suspended with SA (supply Air)
humidifier and DX coil Dx-Heat

Exchanger

- Air volume is 500 and 1000m3/h

- Supplemental heating / cooling by using with MTSUBISHI ELECTRIC air
conditioning system

- Connecting to water pipe for humidifying

COPYRIGHT & 2044 MITELBESHI ELECTRIC CORPORATION, ALL RIGHTS REBRERVED 25
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Feature of MITSUBISHI ELECTRIC Lossnay
Type of MITSUBISHI ELECTRIC HRV

for a greenar tomor T @

Floor standing
- Outdoor installation possible (Applied models only)
- Air volume 500 - 10000m3/h
- Humidifier model, heating / cooling model existing
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Feature of MITSUBISHI ELECTRIC Lossnay
Type of MITSUBISHI ELECTRIC HRV

for a gresner tomormow @

Hong Kong school model
- Strong fire proof construction
- Celling suspended (Not concealed)
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1968 Began manufacturing dUct Tans
S

‘%\[ Firstin Japan!] [ World’s First! ]

///
Z—

1970 Began marketing the Static enthalpy HRV

Major innovation in dramatically decreasing the
amount of energy wasted from conventional
building ventilation!

Orlglnal Lossnay Unit
COPYRAIGHT & 24 MITSUBEEHI ELECTRIC CORPORATICON, ALL RIGHTS RE BERVED 29
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In 1969, Mr. Masataka Yoshino invented the
principle of Lossnay.
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The trigger of invention

Simple and Effectlvef

Excellent air quality ‘
. \ '

Try bl e of paper.
The warmﬁ tnvels through
the paper to your hands

Some 38 years ago, that simple principle led to the development
of our most advanced air-conditioning technology.
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Lossnay Core history / development and future

Ordinary Paper
Humidity transfers, and also gasses that are easily Higher ir Wa%\/apor co2 o
dissolved in water such as CO2, NO2 transfers. ﬂ@ GD@@
The contaminants passes through the plates during WQ; L'XM(\\DD
ventilation and returns to the room. —— NO2___ ter‘:ln?(; air

Specially Treated Paper (Made of Cellulose Fibers) *for the former series

ir

Humidity transfers, but gasses such as CO2, NO2 do not | Higher

transfer. ﬁ h};‘.;mld a

Most of the contaminants do not return to the room TR
during ventilation.

= humid air

Hyper Eco Core (Made of Specially Treated Cellulose Membrane) *For the Current Series

More humidity transfers while the amount of gasses go Eigh%r Al —— >
through the plate decrease . urpl r e <"~ Gas(€CO2) Molecule

The amount of air returning to the room decreases to
less than 1%*, and the total heat exchange
performance has been improved by the change of
material. (*Tested by Mitsubishi Electric) humid air

T T TG T S T T T oI T EL e TR o TR T, AL TGRS Ty TTE ST T T

> Lower
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Hyper Eco Core <New adhesive> Our Patent

Outdoors Indoors

SA

(exhaust air)

A
(outside air)
Hyper Core Hyper Eco Core
Humidity does not Humidity penetration is
penetrate easily. facilitated.

Spacerplates

Improved adhesive
agent matenal

— Dividerplates — . . : .
— Humidity —— i New adhesive agent

Adhesive agent
with low humidity
penetration rate

with high humidity
penefration rate ALL RIGHTS RESERVED 33




Core future development for better energy recovery

For better humidity efficiency
+ Absorbent material (Volume, selection)
+ Spacer Plate (Thinner plate)

For better Temperature efficiency
+ Try to new construction of Air stream
(Changing partition plate shape and material.)
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Lossnay for in Hong Kong

Total over 20,000 units are

% — installed.
E\ - Lossnay units are supporting to

.-- - Hong Kong Children’s Education.
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