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CONTROLLED VENTILATION WITH EXHAUST AIR HEIAT RECOVERY TOR
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by R.E. Platts, C.EZ. Bonnvman

Scanada Consultants Limited Qttawa & Toronto
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he end sSroduch, the C=naa1an housa: We like two think of she

house as an engineered product now, the end product of a big
industryv, nicely evolved over generations. And that iz is, in
many ways, but excepting at least one basic fundamental whersin
today's model is unchanged from the millenia of predecessors.

The fundamen=z2l: the
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matter of unplanned lsakag

Unplanned, undesigned, rather unstudied accidental

b~ b

varying substantially as you will hear today from O
o)

Still lcosely wasting neat gnergvy in very manv of

as bullt now, but sometimes toc tight in the same nhouss o

ie. not lsaky encugh to dissipate humidity and control condensactic:
odours, deposits ¢ graase and tobacco kar.

The "accidental breather": Older nousing in Canada leaks away

-

thnrough the cold winter at an averags rate of perhaps 3/4 or 1

i

air change per hour (no one has sver measured or analvsed them),
by i

accounting for about one guarter of the larce heating i

uninsulated 2-storey prawar houses, Cr sSay a winta2r air chance
nea+« demand of $330 now (800 gal oil, or 18000 kxWh). PRecsanz

bungalows might average about 1/3 ac/hr, entailing an ac heating
demand about one fifth td one gquartér of the much smaller heating

nill, or sayv S84 (L17 gal cil, 3400 kWh). The same agoliss Zor
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QOften enough, today's housing runs at less than a gquarter ac/hr,
and even & f£ifth or less if electrically heated (with no
combustion air demand pulling through a little more air), and
these are often troubled and damaged with excessive condensation:
one fifth ac/hr seems to be the general lower limit according

to Ontario Eydro and NRC sxperience.

So 1/3 ac/hr represents a reasconable benchmark of well construczed
trouble-£free house construction in our cold country now, and it
still throws away about 1/3 of our heating bill into air chang
And under that is trouble; the lower limit of air change is vs

close to how we're buillding now much of the time.

So, on the one hand we want to tighten up to save energy - -

fu
ot
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probably we must tighten up - - and on the other hand we cC o

take the low cost route of simply tightening the envelope further:

that way lies widespread trouble and damage.

Nor can we simply tighten up and treat our air, since dehumidifiers
are limited intrinsically (at low cost and low energy usage) o
drawing down to only 50% RH, no lower...and 50% is too high for

the colder pvart of our winters, unless we go to special
construction with wriple glazing...opgn for discussion.

So, the evolving house now faces something that it

encountarad through its history, a fundament
c

case the change from accidental leakage to

1
with exhaust air neat recoverv, to meet the need £0
conservation and simultanecusly ensure trouble-free

of house and cccupants.

That's a problem, with surprisingly little dollar savings to
promote free-market changeover; but the fundamental will occur

sooner or later and does represent a verv large opportunitv for
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industry. We will explore the potentials a little before
handing over to the scientists and industry people who will

come to grips with the need and the opportunity.

The savings potential oOf exhaust air heat recoverv: Apgrendix 1

sets out the story: Given that our houses are now ccmmenly

built Zairly tightly, exhaust alr heat reccovery can nct save varv
much. And even te do that much the house envelore must be
tightaned "all the way", which work is a contsntious sart of the
cost o0f the new "air handling package". It's a circle: we <an
save energy by living in an airtight house only if we nlow air
through te ensure air gquality and avoid trouble, ané reco

neat to save energy:; and the tightness and the recovery ars all
one package entailing a capital cost.

The annual energy saving for a small dwelling in most of
populated Canada is about 2300-240C0 kWh or about 11 Mcf gas o
31 gal oil: about $45. Appendix 1 calculaticns lean neavily
on the Saskatchewan word which in our wview is outstanding

housenold-scale work; much more on this today.

irst winter's savings; with energv ccst scenarsics

now it all tends to come out the same as straight "pavback
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®
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then it won't sell on the open market: people can hope Lo 4O
better things with their monev. That means that the installad

cost of the controlled ventilation/exhaust alir heat recovery

packace, ilacluding the radically tightened house anveloge, can

not exceed (3545 x 10) S4S50...clearly ridiculous.

Trom the coun+tsy's point of view, considering toth energy savings
anéd avoidencs of condensation damage, gerhaps a present value
facto. of 20 makes sense (no higher: maintenance and raplacsment

~c>5T3 must pe considerad). From this viawpoint an installed
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package cost of up to (45 x 20) $900 mav be acceptable, and

merits thinking and effort.

(The partial approaches: There will be the Canadian compromise

solutions popping up: Leave the house tightness about the same
as now {(zerc extra cost), deploy kitchen and bathroom exhaust
fans or a main exhaust fan to be usad when nesded to avoid
excessive numidity troubles, as in electrically

now, and stick heat exchangers directly on those. Extra cost
is then only the exchanger costs...plus ductwo

the replacement air to points some distance IZIrcm the exhaust
grills to avoid short circuiting of incoming to outgoing air

The savings: since the fans are needed part time only, and
handle only a part of the air change (the rest continues as
leakage without heat recoverv), the savings can be but a fraction
of a fraction of the above $45.)

The costs of superticht envelome: Working gulckly and roughly

with our work study/cost study of housing construction for HUDAC, *
we can offer a first guess at air-tightening costs as if using
established routines and materials in volume production of wocd
frame housing. First, we know from MRC work that exterior walls

account for about 60% of the total leakage in tcdav's hcuses

(particularlyvy of 2 storeys). We know from NRC and from cur own
thermography work that sills, headers and the conjunctions of
walls to windows and doors account £or most of that. Next the

NRC work suggests that ceilings account for a f£ifth or so,
including partition tovs, plumbing stacks etc., and EIir
leakage through (not arcund) windows and doors compr

a fif+th or somewhat more.

*Cost. Study of a2 Two Storey Wood-Frame House, Scanada for

The Housing and Urban Development Association of Canada, Jan. 1973.
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Assuming special care with overlapped zolvethvlene air barrier,
and with limp "gasketry" or foam at all sills, headers and
conjunctions, and complete make-good of barrier following all
electrical work, we come up with something like 18 man hours
and $90 in materials owver and above today's "good practice”
(which already deploys the polyethylene material, and we assume
is deploving good projecting-type windocws). Allowing

support labour too, and overheads andé prefits, we infsr an
overall extra cost (construction price) in efficient jop flow

of $320 for the airtight envelope.

If we take S9Q0 as the hichest rsasonaple orssant value of tihe

whole controlled-air pmackage, then we have at best something

over $500 left, af-=er envelone-tichtening, &0 »nut into the air-

to=-air recoverv system: Eric Bonnyman will start with that.

One more point first:

Living habits: do we throw it all away anvhow? Our house

neating field study on windy Prince Edward Island* sheowed :zhat
wind exposurs has a surprisingly high proportional affect on

the heating bill of any nouse, but occupants' living habits

.apparsntly do nct. (The Island sampling was entirely cwner-
occupiad, with the connotation that the occupants carad akcuc
and husbanded their heating needs; . Separate analyses since

o or a ez

then indicate that frecuent door opening accounts I
a of the heating bill, probably much less than $3 wortih

I M

much £for the energy saving value of "air lock”

u
<
(
u
1
1
]
w
0

vestibules! Of course, a habitual opening of windcws for L
s, to control temperatures or for "fresn air" sleepi
r

aust 2

3

craferences, can negats the savings from ex
=

i 2
rom-anything else. Given an adecuate air sugply, and

*deating Demand Realities Compared with Degree-Dav-Based
Predictions for Island Housing, Scanada for the Iastituts of
Man z2nd Resources, Charlottetown, Ocicher 12, 1977.
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knowledge of the dollars lost through the open-window-in-

January habit, householders will cure themselves of that habit.

Tomorrow's production model house may be an efficient performer
with some costly conserving features which householders can
blithely over-ride - - but in the main they won't. Zric wil
explore the featuress, costs, and opgortunitiss implisd in the
fundamental swiich to the nardwars 0f controlled ventilation/

c
exhaust heat racovery.
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POTENTIAL SAVINGS USING EXHAUST AIR HEAT RECOQOVERY

7

Appendix

IN EOQUSES

An exhaust/supply air heat exchanger saves energy by allowing us
to live in an otherwise air tight house; the corollary is that
it demands an airtight envelope to allow it to save energy. Air
change can remain high enough to ensure air quality, humidity andé
odour control, but must be fed in through cne point only. Eence
the heat recovery "package" is the radically airxight envelope as
well as the mechanical ventilation and heat exchancer: all Z=zas-
inle in new ccnstruction but all part of the cos=z. hat ars <he
poten+tial savings f£rcm that npackage?
Example bungalow® 96 sg.m, 411 cu.m; 4444 celsius deg. days
(1036 sg.f£t., 14500 cu.5%.; 8000 Tahrsn. deg.days
1) "As Now" Ample (and normal) lower limit air chance, avg.l/3 /%
Air change heat lgoss per®hr. = AC x air spec. heat x dansizy x vol.
=,33 x .0003335 x 411 = ,045 kWh/°C hr. Annual
(86.1 Btu/°F hzl - - < ’56
— 1 oA e -
= annual load .045 x 24 x 4444 x.71l**= KWh -
3408 7
2) "Wew nackace" Envelope infiltration AC .05/hrm .
o P < a N . Annual -
Hea* exchanger effectiveness 0.9 (Both from Sask.) x 13°
Infiltration heat loss per®hrm = .05 x .000335 x 411, .. 380
= ,007 kWh/°hr, ~ e
=annual load .007 x 24 x 4444 « . 67** = 3Q0 1.7
losses "past" heat exchanger (handling .23 AC/h=x
*O eﬂsu*n otal 2C o .23, wikh abowve inZfilzration)
=(1,0-2.9) 045-.0C07) x 4444 x 24 x ,87%*= 272 .9
Losses in mechanical venting say 50 watt net, 282 1.2
(8 mons.) 106= 1.5
3) Diffarence (annual savings, 1378 energy dollars)
= 34(03-.004 = 2344 Wh (8.1 x 10~ 2tu]
I nea: supplied by oll at 60% seasonal efficiency, 29.3 kWh/Imp.ca
-22020 Imp.ca2
then saving = 21 cal., a% 53¢ = Si5/vr,
*Azglies 2also 0 2 = storsy,semil or row units oI sgulv. size
tx2’lgying for "Zrs2e haz-" promor-ion of =zhe loss Zor such a hovss
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A - 2 Mr. Bonnyman's Presesntation
Picking up generally from Bob's theme, and working with the

dollars left after he has taken out his portion to creats

rho
(0]
H

"supertight envelope” I would like to £focus our attention
the next short period on three aspects...
First - the NEED and OPPORTUNITY in terms of market size

Second - another locok at the ECONOMICS
Third -~ a brief review of what has been done, and whaz is
apvarently available, in other countries...

especially in Europe, and in Japan.

We have on the program today some gentlemen who will be
describing heat recovery units that have been develoved hers in
Canacda, and the brief overview of foreign products that I will
present 1s not intended as a basis of comparison against

Canadian develoopment, but simply to be used as background informatic

Also, our aquick look at market size and opportunity 1s pressnted
simply to add some perspective, and will be given further
attenticn in the industry presentation this afternoon dealing with

Manutfacturing and Marketing Constraints.

[

Let us £i k at the overall

S
installation
s

detached, tached, duplexes, and row unit

running at 1 0 to 180,000 per vear. A larcge portion of

+ o 3 jn
o
o
o o

these...about 75%...are single-detached. Ontario and Qu
markets combined account for half - about 85,000 to &
vear - again the porportion of singles about 75%. The Prairies
account for about 38,000 units per vear, singles repr

apout 71%.

In considering the potential for salss of heat recovery units for
the single dwellings within our market - assuming no 'forced need’
e

i.e. imposed initiatives - and assuming the unit can b
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have a reasonable payback period...that is, disregarding '"need"

based on social, enviromental, or political grounds...one could

assume a market penetration of possibly 10% in the early years -
i.e. a market demand in the range of 16,000 te 18,000 throughout
the country. A 15% penetration would crazate demand of 24,000

to 27,000 units per

i<

ear - a market value of perhaps $7. =0 $3.
million. WNow when we start talking such figures we are probablvy
getting into the magnitude of numbers whers it would ke
attractive for two or three manufacturers to go into production.
Perhaps we will be provided with more insight into this aspect
this afternoon. In the meantime, this identifies, in a rather
simplistic fashion, the market opportunity in the new housing
category. A

N

What then i1s the NEED...from an sconomic supply viewpoint rathe
than technical. Let us take another brief look at the econcmics
of a unit.

, in fact, the heat recovery unit is able to capt
worth of heat Ixom the exhaust air, the system :
have to be availabple 2t a fairly low orice in order o
T e attractive, capital racovery pericd. Tor
example, dealing with:today's intersast rat o
%

t
level - with the projected saving of $43 per vear, to
es

et
b
O
3]

realize capital recovery in sav 1S years, the inv

2
W
{®

2}

*J

8]

f

exceed about $350. For capital recovery within a %Zen ve
T

22
4}
o
[}
i

a
investment must noct excsed $280. ret us bear in mind that

it

are only "ballpar figures, realizing that there are va S
scenarios that one can work with projscting different rates oi
anergy cost increase, different inflation rates, interes

ané so on.

rn

Also please keep 1n mind that we are suggesting the level o

it

as C

»

potantial sales in a competitive market, whers a unit ccmpe

ok

is cempeting openly with

L

the basis of eccnemic feasibilitv, an

]

or the consumer's dolla

oy
E Y

iLangces

ing components and ap

‘0
t..‘

thar

W0u

in

ry
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An entirely different rationale can be presented 1f one wisnes to
focus more heavily on long-term energy policy and overall benefit
to the country - i.e. if such a change is imposed in housing,
which would not be different in kind from imposing insulation
levels, or double-glazing. In such a situation the market
demand could be up in the range of say 130,000 units per year...
an annual dollar value of perhaps $40 million, or mors. What

then would be the reaction of the supply industry?

With this brief overview of markst need and opportunity as
background, let us look briefly at some of the features of units
briefly in other countries...going back some 20 years to the

initial development of the "energy wheel".

In the package of information which is available for you to pick
up at coffee bresak or later on, are copies of excerpts from
literature of various manufactursrs, showing general concacts oOr
detalls of their product cr system...and also some other

background data or articles.

Rather “han going over then to any extent at this time let me

simply name the generic tvpes covered...

thermal wheel - original Swedish cdesign of the munter wheel
dates back about 20 years.

...1t is still probably the most widely used
form of heat recovery device, though in the
last few years most of the improvement and
new product development has been

parallel plate=- in parallel plate units which is the
second generic type

“

d in some lliterature are...

h

Alsc reference
cross—-flow tube battery -

¥

matrix fan unit - acts somewhat like the thermal wheel.
Run-around coil system

Heat nipe battery -

—
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From the various literature, data was extractsd relating to
different systems, which is outlined on this chart. Please taks
note that the data on this chart does not refer solely to
"residential" type or size units, but to the systems in general.
It is simply data extracted and repeated nere as listed by the
manufacturer or writer of the article.

At this time I should mention that all of the product literature
from abroad, from which the copiss of excerpts were made, was
collected by Gint Mitalas of NMRC and was loaned to us to provid
some background on the subject to help make this a mors meaniagful
seminar.

A couple of very brief notes, and then I will close, and turn

.

ot

i
A

pack £o John. As a matter o

mnm

raferance on these Mitsubishi units
and Toshiba units in order

0

ta try to get some indication of cost.
Now many of these are what I would call "room type", they're like
an air-conditioning unit, wall-mounted or ceiling mounted, they
are small units. Translating from the Japanese literature and
cenverting vens into dollars so that we have the price in Japan
yvet in terms of our Canadian dollar, it lcoks as though these small
units range in price from about $110 for the smallest up zZo azcout

S
$260 - $270. VMow again it does not prove anvthing, I rsalizs
g

O
[ 1Y

put that Ls the scort orice range that they are'on the marksc
i

i
apan. In orde

"

Lo trv to get a little better Ii

re other components that they had shown, such as rzange

o
O
0
o
n
o
y

at we could identify better with and in converting those
t appears that the prices for these other small articlas
were not far off the price that we would expect to pay £o
similar item nere in Canada. So in other words, I am sug
that these pricges are probably comparable o what we would
20 see for such a unit here in Canacda. It sor:t of compares wit!
vrice for a small air-conditioning unit or a good humidii
so on. There's one guestion that I would just like to le
mavbe some tschnical pedple would like to address thelir atzantion
to this 2s we go cn. The geople such as Mitsubkishi using

- - . . : . N - - 5 S
traated paper, thev <¢laim algh transfer of latent heat targuzd
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permeability of the treated paper. WNow i1f in fact such occurs
and 1f we do have water vapour transmission coming through from
the warm exhaust air and again being picked up by the cold intake

air, is this the type of units that we really need and wish Lo see

[T}]

here, because would this help to solve our humidity problem or
would it simply just be changing our air and still leaving our
humidity higher than we would like to have i1t. The humidity,
remember we mentioned it as being one of the reasons for the need
for ventilation. So with Zhat I would like to close and turn
nack to Jonn, and 1f there are guestions we cart

a
curselves to the guestions at the appropriate time.
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CMHC INDUSTRY/SCIENCE SEMINAR

CONTROLLED VENTILATION WITH EXHAUST AIR HEAT RECOVERY
FOR CANADIAN HOUSING

LIMITED ZIBLIOGRAPHEY ON R & D

£. Cutting household energy usa by 40%, C
IDC 723 (488), Building Research and Pracitice May-June 1278:
Houses, energy demand, basament vs. crawl space, wood frame,
cellular concrete, exhaust air heat recovery via. crawl space
with fresh air drawn in through attic and crawl spacs (Sweden).
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Besant, R.W., Brooks, E.E., Schoenau, G.J., and Dumont, R.S.
"Design of Low Cost Ventilation Air Heat Exchangers", Seminar
on Heat and Mass Transfer in Buildings, Dubrovnik, Yogoslavia,
September 1977.

Y

Besant, R.W., Schoenau, G.J., Dumont, R.S., and Erye, D,
"Design of a Solar Heatad Energy Conservation House for Wesgern
Canada", ISES (American Section), Florida, June 1977.

Green, G.H.: "Energy Conservation and the building intsrior
environment”, Energy Conservation Ccnference, saskatoon,
Feb. 16, 1977,

DA -« Q7703

NU - 0018367

TI - Zxperimental Low Energy Houses.
AU = Sevmcur-Walksr, X.
CR - Bulld Res EZstabl, gl

PU - Erergy Dig V 3 N 5 Oct 1976 P 11-16

Q0 - ENDGB

XKE - Energv Conservation; Houses; Research; Solar Radiation:

8]

Collectors; Heat Pump Systems; Applications; Heat Exchangers
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OME DA™Y TAQRETAN UCAT QEAAYTIY T
SO\'\:.. CATA RE: SORCIGN HEAT RECCYZAY UNTT

Total gst'd.
Senar, Sensibie Latent Enthalpy  Payback
Country Mardracturar Tyne dat'l, Haat Mear  Transter Paricc
Swecean  Y.i.Christensan Parallel Al £2-53%
A/S "Genvex! Plata
Swegan  Flak: Paraltiel Al.
“Raexovent™ Plate
Sweden  zcanovent Wheel = inorg. 73% up f-q yrs.,
‘“Kunter‘s Flat & Fibr, To S0k
wWheel" ’ Corrug.  Mat'l.
Foils
Swedan  Ljungdstrom Wheel Metal 73-3C% nil
Swaden  ccongvent Parallel Carrug.
HExH flate Al.Fail
<apan Mitsubisnd Cross =~ Plates &  2C% 7G% 73%
"Lassnay” Flow Fins of
Plate Treatad
Paper
(asbestcs)
Jazan Tosnida Cross- Platas &
Flow “ins of
?lazte Treatad
: Paiper
" (assestas)
Ga&Can Nactional
Izaly Parallel Al peak T-23 yrs.
Plate S0%
Paraiiel Giass EC-565% Tew mIns.
?late savera,
RUn- 80-75%
around”
Coil
Heat Pize  Cu. 33-70%
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QF SOME HEAT RECOVERY UNITS
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EMERGY RECQVERY WHEEL

Miechanical Besian e

Ecanovent cansists of a supponting framework,
containing the ratar and the drive matar. The
framewaork consists of side plates connected by spacer
plates, and forming a rigid box construction. The side
plates are designed for easy connection to air ducts
and for instailation in an Econavent wall system as
shown in Fig. 4.

Adjustable sealing strips are fastened round the
periphery of the ratar and along the panition walls
between the two air streams to prevent leakage.

The rotoris driven Dy 3 motor via a beit.

The main ccmponent of Econoventis the rotor wheel
which is built up of alternately flat and corrugated foils
of inorganic fibrous material, ccated with a dessicant.
The flat and corrugated sheets glued togetherform a
multitude of axial flutes, The rotor material occupies
about15% of the face area.

Cperation

In operation the supply air passes through ane half of
Econovent and the exnaust air through the ather half
and in the oppaosite direction to the supply air. Thus the
flutes are alternately passed by exhaust and suoply air,
Asthe exnhaust air passes through the wheel the
sensible heatis absorbed into the matrix and at the
same time the hygroscopic nature of the flute walls
attracis to itsaif the atmaospheric maisture carrying the
latent heat, whnichis also retained in the matrix. As the
wheel rotates into the supply aic section, the atr
passing through the flutes in the opposite direction
picks up the sensible and !atent heats and moisiure
retained by the matrix and transfers these back into
the building.

Econoventis equipped with a purging sector. in this
sector each flute is thoroughly flushed by fresh air
before it enters the supply air stream. Tests have proved
that the purge sector practically eliminates the
transport of exhaust air into the supply air. See special
section on ‘'The Purge Sector’.

The extremely small flute size of the rotar material
would eppeartoinvelve a risk of clogging with dust,
fibres. etc. However experience from saveral hundreds
of installations has proved that clogging is efficiently
orevented by the seif-cleaning effect obtained oy th
continuous change of flow direction through tne
materiaf.

Naturally a centain protection of the rotor material
must be made, and the following recommendations
are given.

Supply air: Particles larger than the flute size, flies.

‘Orive motor
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CONSERVATION

Regrinied from The ENGINEER

Usa the Munter whee
o recover your neat
and make big savings

A rotary heat exchanger that is used extensively
throughout Scandinavia can achieve efficiencies of

80%

I— OLLOWING the installation of a
1  waste heat recovery system on two
new printing machines -~ a solvent
Coater and a gravure prass — security
and general orinters Harrison and Sons
is expeciing o save around £30 000 a
year on fuel bills. ,

Most prinung machines need large
quantities of hot air for evaparating of
solvents in the inks and coating mate-
rials. Heat is often wasiad because the
solvent-laden air is commonly exhausted
to atmosphere — perhaps alter a solvent
recovery process.

As fuel prices rose, Harrison decided
on 2 scheme by which zbout 70% of
the heat in the exnaust air stream can
he recovered.

The key to the heat recovery system
are two Munter's Econovent whesls —
one for each machine — which are
almast unknown in Britain but have
been applied extensively in Sweden
where they were deveioped about 13
vears ago.

'otary exchanger. Munter's whnesi is in
effect a rotary air/air heat sxchanger

Haw Harrison and Sgns is using 3 Munter's wheel 10 racover 70%

and pay for itself in two years. By Paul Butler

fitted betwesn the exnhaust and supply
air ductwork in a heating, cooling or
ventilating system. A feature is the
wheel’s ability to recover both sensible
heat — in the air stream — and latant
heat — in the solvent vapour — achiev-
ing recovery eficiencies of 70-90%
averaged over a season.

The wheel is not only suitable for
heat
Maay Scandinavian instaliations have
been in hospitals, hotels and other zub-
lie buudmvs. One of the few to be in-
stalled in Bmam so far is in Qverseas
Containers’ London headquartars at
Beagle House.

The diagram shows how the wheel
fits into thc ductwark and is driven by
a small electric motor and bheit drive at
about 10 rev/min. The two whesls at
Harrison are each about 2 m (6 ft) dia-
mezer and 280 mm (xr m) thick and
contain asbestos fibre sheet impregnated
withr fichium chloride.

Looking down the axis of the wheel
is like looking at the end of a roll of
corrugated saper. There is a muititude

of heat from coating

and gravure machines

£zhaust air to
atmosphere 50T

Hat air fromA'.
machine 05C

Heated air [
1z machire 33T

Orive molor

Iniet air from
atrmaspners 28°2

Purging secior

Bait drive

recovery on printing machines..

20 November 1975
A'Cg

of axial fAutes — the asbestos material

occupying about 15%% of the face area.

The {resh air supply from atmousphere
passes through one half of the wheel
and then to the air heaters on the
machines. The exhausted air passes
through the other ralf of the wheel In
the opposite direction to the {resh air
supply. Thus the flutes are alternately
passed by exhaust and supply air.

As the hot solvent-laden exhaust air
passes through the whesl the sensible
heat is absorbed into the matrix and at
the same umc luc nvaroscooxc prouc,
ties of the lithium chioride on the flute
walls attract the moisture "3rr‘mng the
latent heat. This is also retained in the
matrix.

As the whes! rotates into the air
supply section the air passing thArough
the flutes in the opposite direction picks
up the sensible and lateat heats and
mojsture retained 5y the mawix and
transfers these back into the system.
Purge saction. To avoid transfer of ex-
haust air into the supply air a purge
section on the wheel flushes each flute
before it enters the supply air stream.
This is particularly important in certain
applications where transfer of insoluble
airdorne odours or garticies Setween the
airflows cannot be tolerated.- The carry-
over is claimed to be oniy 0-0:% by
volume.

At Harrison the energy reguired for
heatiag up the air <uop|v to the coating
and gravurs machines (0 ¢20K u)a °C
comes f{rom a Wanson liquid-phase
heater circulating Essotherm oil through
giiled cubes. The heater has 2 maximum
output of 12700 M]J/h (12 million
Beu/h), at whnich rate it consumes 023
m'/h {85 gal/h) of 5 500-sec fuel oil.

While Harrson s sull buiding up
capacity oa its new machines — nev
are ODQ"ZURg at around *O"’C of "‘OLC'X‘

dal capacity — fuel oii fow o ine
heatcr has besn cut to 003 m*/h (I
gal/n). This iilustrates he 2normous
savings which wiil be pessible as a resuit
of instailing the whesl.

Harrison's total bill for putiing in the
heal recovery system cime {o 2rounc
£.42 coo—with the two Munter's whesis
accounting for £11 000. Pavback ume
is estimated Dy the company's censuli-
ants Michael Bird Associates 10 be 2!
months. Bird paints out much of
£.2 000 spent wouid have besn nec
sary anyway for ductwork te carrs
exhaust air 0 atmosphers.

But bv putiing is own maney into 2
heat recovery scheme — the company
had hoped (o borrow maney through
the Government's Energy Saving Lozan
Scheme but appited ‘oo -a"v — Hara:
son will be saving about £600 a wees
in fuel bills, and 2 good deal more
industrial oil prices start rising agan. £
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Compared with rotating regenerators type Econovent EV
or RT the cress flow stationary recuperator Econovent

£X — where supply and exhaust air are completely sepa-

rated — has both advantages and drawbacks. It is nec-
essary to study the pres and cons and relate them to the
actual project to choase the best zlternative.

One can say as a goneral rule that the major fieid of
acplication for Econovent €X is “wet” industry, where
one wishes to transfer the high latent heal of the exhaust
air into warm, dry supply air. Through the fact that the

Telephone: ESHER 67281 TELEX 828445
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CrosSsS-{Fiow recunerator for
SneIrgy recovery it ventiigtion sysiem

condensation heat of the exhaust air is transferred lo the
supply air, one can reach very high suppiy air tempera-
ture efficiency. )
Another field of application for Econovent EX is where
the vapours from solvents, gases or odcours are rans-
ferred to an unacceptable rate in Econovent EV.

Typical appiications:

Drying of wood and textile, {aundries, paper milis, swim-
ming halls, chemical indusiry and animal housing.



gcovery packs made of corrugated aluminium {oils. The
zsing has removaltle end covers on 2ach side o enable
2anection lo other modules, when high air flows require
10re than one moduie. In the botltom of the casing there
re two pans (o drain the condensate. There are four
cenings for connection to ducts.

he ioiis of the heat recovery pack, which are exposed
a exhaust air, may be covered with a plastic film (o pre-
8nt corresion. The recovery packs can be pulled out of
1e czsing o enable cleaning.

A-gd

I required the module can be supplied with a (reeze
grotection mechanism, i.e. a small lid gliding over the
pack. The mechanism is located at the outdoor zir en-
rance side of the pack. The lid is driven by a motar by
means of a2 threaded rod aitached lo the casing. ‘When
using several modules - a module “lrain’ - one of he
modules (the masler) has a drive motor mechanism and
the other modules are slaved by the masier module. The
motor is designed for connection to maias 220 Y, 50 Hz,
single ohase. -

e uozser ogenings and flow diagonally through the

zad exit through the lower openings. If conden-
103 fgrms. it will Se forcad Jown the pack 1o the drain
ins af n2 nousing.

Since the air streams are completely saparated by the
alyminium wall and the s2als of the housing, no transiar
of moisture can take placs. The same goes {or vapours,
gases, odours and parnticles. The temperature process in
a cross flew exchanger like Sconovent EX is complicatec
to describe verially, but figure 3 shows \he lamperature
process in arinciple.

Where the supply z2ir cools the surfacs of the pack dowr
10 and Seiow the daw goint of the axhaust z2if, condznsa
ticn (2xes place in the exhaust air flutes.
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HEAT RECOVERY

VMC GENVEX unit for single-family houses,
VMC INFORMATION

VMC GENVZX UNIT is an energy saving ventilation system, especially
developed for highly insulated single-family houses, group- and se
detached houses. Apart from improved economy, excellent interio
mate conditions are achieved.
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The solution to tae preblem seems to be the placing of excractor
but paradoxically, such ventil es
lv insulated, sealed rooms. 3y the contizucus su

ingide, a vacuum (non balanced ventilatiocn) is created in the hou



VMC/
HEAT RECOVERY

VMC GENVEX unit for single-family houses.

TECHNICAL SPECIFICATION

VMC GENVEX UNIT is an energy saving ventilation and heat recovery
system, especially developed for highly insulated single-family hou-
ses, group- and semi-detached houses.

-

[

VMC GENVEX UUVIT is a compact system, consisting of Cross A
a s

- s
LXcrnanger

Normally, the assembly is delivered with 2 thermostatically control-
led electrical heating elements n

1y

or stepwise switching on.

VMC GENVEX UNIT is available in a right-hand and left-nand zmodel.

i
-

VMC GENVEX UNIT's Cross Air-rflow Zeat Zxchanger is manufactured of

mal transfer through creosswise "stacked" aluminium sheets

Dimensions and connonents

ST e

sSwWwizching on




Mg GENVEX UNIT recovers 55 - 75% of the neat, depencent on the texz-
Serature difference between the fresh and the extraction air, the
quantity of air injected and ectracted and the humidity of the extrac

tion air.

In a normal single family house, the efficiency on annual basis will

be 62 - 68% in average.

-

YMC GENVEX UNIT is equipped with noiseless centrifugal ventilators
o

. T f [ ' . g
with Zemperature working range Detween + 30° - + 60°.

Data for ventilator Ventilator characteristics
AP mmvVs

The ventilator wheel is of steel. 20

Motor type: E 160 - &

Volt: 1 - 2207 15 | }

Max. current: 0,35 A “““-~\\?\\nmx

Condenser: 2 ME

No-load capacity per ventilator: 10 . N\

min \\

Min.:
5 A >
\ di
o
-—— Fressure loss curve _ - f
£ A =
Tor VIC GENVZX UNIT 3 100 200 300 400 mdh

- L. . S P N
TX UNIT contains 2 filters, fitted witTh wasnaols viliadon zatg
.

M2 GENVEX UNIT is normally delivered with one canal nsating elsment,
c

Y
i
o
’_.J
o]
i,
ct
oy
M
B
s.o
cf

fitted on the injectiocn

ity of the electrical heating element 1s 2 x 500 W, step-

i
wise switcning by 2 thermostats.

tted with sscuricy thermostat. The
other capacities.

VMG GENVEX UNIT is connected to 200 V/J, € or 10 A, dependent on the
- .

N

capacity of the heating elesment.

V. BYL i HRISTENSEN A/S
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CONSTRUCTION AND PRINCIPLE

1.1  Construction

Lossnay is a cross-flow total
heat exchanger constructed of plates
and fins made of treated paper. The
fresh air and exhaust air passages
are totally separated, sllowing the
fresh air 1o be preconditioned to
the temperature and humigity levels
of tne roocm air without mixing

Room ! Quiside

Feed air to room
{Fresh cold or warm air}

Partitions made
of treated paper

~in made
af treated paper

with the exhaust air.

1.2

ment:

1.3
(1}

Exhaust air from room

{Stale air}

Principle

Exhaust air 1o outsida
{Stale cald or warm air)

Fresh air From aut.

Lossnay’s principle of cperation is based on the heat transfer propertias and
moisture permesbility of treated paper. Total heat (sensible heat plus latent heat) is
transferred 1o the fresh air being introduced into the system via the medium of
treated paper. This principle is easy 10 undarstand (f you conduct thissimple exgeri-

Roll a sheet of pager into a tube and blow througn it. Your hand holding the
paper will immediately feel warm. if cold air was blown ithrough the paper, your
hand wouid feel cool. Thus, heat is readily i(ransferred vig 3 paper medium.

. Total Heat Exchanging Mechanism

Sensible heat exchange

Sensible heat is transfarred from higher to iower
leveis of the slement. Although caper is usually
regarced as a haat insulating material, it 2xnhibits
as far as ga3s-t0-gas chases are concerned, a hign
thermal conductivity comparatle 10 copper and
aluminum {3 3% maximum thermal conductivity
difference).

Latent heat exchange

Latent heat is transferred from higher :o lower
tevels of the element because of partial pressure
difierences. Capillarity caused by cencdensstion
on the element is not always 3 prerequisite 10
latent heat exchange and the 2lement is not
always moistened even under highly humid
conditions. Energy is released when candensa-
tion occurs and gained after the osmosis.

Ri1+Ra2> R;

Hign humidicy

Lk
Parsition plata

o

Low
Low humidity





