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A - 1 ~r. Plat· Presentation 

Ottawa & Toronto 

The end ~roduct, the Canadian house: We like to think of the 

house as an engineered ?roduct now, the end product of a big 

industry, nicely e~,ol'''ed over generations. .l\nd that it is, in 

many ways, but excepting at least one basic func.amental wherein 

today1s model is unchanged from the millenia of ?redecessors. 

The func.amental:. 't:.ne air that the house feeds to its occupar.ts, 

and to furnace or fireplace for that matter, is ~acciden't:.aln, a 

matter of unplanned leakages in the building fabric. 

Unplanned, undesigned, rather unst~died accidental leakages, 

varying substantially as you will hear toc.ay from Dr. Stephenson. 

Still loosely wasting heat energy in very many of our houses even 

as ~ui.2.. t no'""y, but sometirr~es toe t.ight. i:l the s~",:e ::cusa ::-a=<-:. .:iccr, . 
ie. not leak.y enough to dissipate hu."'::tic.ity and control condensac.i::~ 

odours, c.epo ts 0: grease and tobacco tar. 

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

through the calC. winter at an average rate 0: ;:Jerhaos 3/4 - - ,... ..... 1 ... n .. _ 

ai~ change per hour (no one has ever measured ~r a~alysec t~em) I 

accounting for about one quarter of the large heating bill of such 

uninsu1a ted 2 -s torey prewar houses, or say a '""in t=r air chanqe 

heat demanc. of 5330 now (600 gal oil, or 18000 kWh). Recent 

bungalows might averaga about 1/3 ac/hr, entailing an ac heati~g 

demanc. about one =ifth to one quarter of the much smaller heati~g 

or say 564 (117 gal eil, 3400 kWh). 

senis and ro~v .. '"""'" 1'--_ .... __ .;::a • 
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Often enough,today's housing runs at less than a quarter ac/~r, 

and even a fifth or less if electrically heated (with no 

combustion air demand pulling through a little more air) f and 

these are often troubled and damaged with excessive condensationi 

one fifth aclhr seems to be the general lower limit according 

to Ontario Hydro and NRC experience. 

So 113 ac/hr represents a reasonable benchmark of well construc~ed 

trouble-free house construction in our cold country now, and it 

still throws away about 115 of our heating bill into air change. 

And under that is trouble; the lower limit of air change is very 

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

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

probably we must tighten up - - and on the other hand we can not 

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

that way lies widespread trouble and damage. 

Nor can we sL~ply tighten up and treat our air, since dehumidifiers 

are lL~ited intrinsically (at low cost and low energy usage) to 

drawing down to only 50% RE, no lower ... And 50% is too high for 

the colder part of our winters, unless we go to special 

construction with triple glazing ... open for discussion. 

So, the evolving house now faces something that it rarely 

encountered through its history, a fundamental change: in this 

case the change from accidental leakage to controlled ventilation 

with exhaust air heat recoverv, to meet the need for energy 

conservation and simultaneously ensure trouble-free performance 

of house and occupants. 

That's a problem, with surprisingly little dollar savings to 

promote free-market changeover; but .the fund~~ental will occur 

sooner or later and does represent a very large opportunity for 
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industry. y'le '..;ill explore the ;;?otentials a little before 

handing over to the scientists and industry ;;?eople who will 

come to grips with the need and the opportunity. 

The savinas potential of exhaust air heat recovery: Appendix 1 

sets out tl;.e story: Given that our houses are :lOW cC1r.I:'\cnl::" 

built !airly tightly, exhaust air heat recovery can :lot save very 

much. .;nd even to do that much the house envelope ~ust be 

tightened ~all the way", which work is a contentious part of c~e 

cost of the new "air handling package". Itfs a circle: we can 

save energy by living in an airtight house only if we blow air 

through to ensure air quality and avoid trouble, and recover ies 

heat to save energy; and the tightness and the recovery are all 

one package entailing a capital cost. 

The annual ene~gy saving for a small dwelling in most of 

populated Canada is about 2300-2400 kWh or about 11 McE gas or 

81 gal oil: about $45. Appendix 1 calculations lean heavily 

on the Saskatchewan wor}·, which in our ~,iew is outstanding 

household-scale '.<lork; much more on this today. 

T~e oresent value of !uture savinas: Put very simply, .~ ~he 

caoital cost is :lot covered bv a cresent value fac~or o! 10 or ... . - "" 

less (applied to first winter's savings; with energy ccst scenar 5 

now it all tends to come out the same as straight "paybac!< :?ericc": 

then it won't sellon the open market: people can hope to do 

better things with their money. That means that the installed 

cost of the controlled 11entilation/exhaust air heat recovery 

package, including the radically tightened house en l1elope, can 

noe exceed (545 x 10) S4S0 ... clearlv ridiculous. -- ... 

=rom the coun't.cY,' s point of vie'..;, considering both energy savi:-.gs 

and avoidp,:l-:::e of condensation damage I perhaps a present 'lal'...le 

faccc:. of 20 oakes sense (no higher: maint.enance and replacement 

::,<:,;,cs must be considered). From this v-ie',,,,?oi!1t'. an i:1s~alled 
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package cost of up to (45 x 20) $900 may 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 (zero extra cost), deploy kitchen and bathroom exhaust 

fans or a main exhaust fan to be used when needed to avoid 

excessive humidity troubles, as in electrically heated houses 

now, and stick heat exchangers directly on those. Extra cost 

is then only the exchanger costs ... ~ duct':v'ork to deliver 

the replacement air to P9ints some distance from the exhaus~ 

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 recovery), the savings can be but a fraction 

of a fraction of the above $45.) 

The costs of sucerticht envelone: Working quickly and roughly 

with our work study/cost study of housing construction for HUwAC,* 

we can offer a first guess at air-tightening costs as if using 

established routines and materials in volume production of wood 

frame hous ing. First, we }mow from ::-TRC work that exter :"or "lal:'s 

account for about 60% of the total leakage in today's houses 

(?articular ly of 2 storeys). \Ve know from NRC a!".c. from our ow~ 

thermography work that sills, headers and the conjunctions of 

walls to windows and doors account for most of that. Next ~he 

NRC work suggests that ceilings account for a fifth or so, 

including partition tops, ?lumbing stacks etc., and finally 

leakage through (not around) windows and doors comprises about 

a fifth or somewhat more. 

""Cost. Study of a Two Storey Noad-Frame House, Scanada for 
The Housing' and Urban Development Association of Canada, Jan. 1973. 
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Assuming special care ~ith overlapped polyethylene air bar.:::ier, 

and with limp "gasketry" or foam at all sills, headers and 

conjunctions, and complete make-good of barrier following all 

electrical work, we corne up with something like 18 man hours 

and $90 in materials O~ler and above today's "good practice" 

(which already deploys the polyethylene material, and we assume 

is deploying good projec~ing-type windows) . 

support labour too, and overheads and profits, we infer an 

overall extra cost (construction price) in efficienc job flow 

of $390 for the airtight envelope. 

If we take 5900 as the highest reasonacle present value of the 

whole controlled-air package, then we have at best somethincr 

over $500 left, after envelooe-tightening, to out into the air­

to-air recovery sYstem: Eric Bonnyman will start with that. 

One more point first: 

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

heating field study on windy Prince Edward Island* showed that 

wind exposure has a surprisingly high pr6portional ef~ect on 

the heating bill of any house, but occ~pants' living habits 

(':'::'e Island sampling "Nas entirel.:l Ql.·mer-

occupied, with the connotation that the occ~pants cared abo~t 

and husbanded their heating needs,;. Separate analyses si:lce 

then indicate that f.:::equent door opening accounts ~or a 7er7 

small part of the heating bill, ?robably much less than 53 worth 

a year - - so much for the energy saving value of "air lock" 

vestibules! Of course, a habitual opening of windows for :ong 

periods, to control temperatures or for "fresh air" sleepir:.g 

preferences, can negate the savings from exhaust air recovery 

or from anything else. Given an adequate air sup~ly, and 

*~eating Demand Realities Compar~d with Degree-Day-Based 
Predictions for Island Eousing, Scanada for the !nstit~te of 
~1an and Resources; Charlottetof/\l!l, Octcber 12, 1977. 

A-6 
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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. Sric '''ill 

explore che features, costs, and opportunities implied in the 

fundamental switch to the hardware of controlled ventilation/ 

exhaust heat recovery. 
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Appendix 1 

POTE~T!AL SAVI~GS USDrG EXE1\CJST AIR HEAT P.ECOVERY :N HOUSES 

An ex~aust/supply air heat exchanger saves energy by allowing us 
to live in an othe~Nise 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 a~c 
odour control, but must be fed in t~rough one point only. Hence 
the heat recovery ~package~ is t~e radically airtight envelope as 
well as t~e mechanical ventilation and heat exchan~er: al: :eas­
ible in new construction but all part 0: the cos~. ~tat are :~e 
potential savings :ron that package? 

Examole bungalow* 96 sa.m, 411 cu.~; 4444 celsius dec. days 
[1036 sq.ft., 14500 cu.:t.; 8000 :ahren: deg.day~ 

1) ~As ~rowlf: Ai'nple (and nor:nal) lower limit a i ... change, avg.l/3 /': 

Air c~ange heat loss perohr. = AC x air 
=.33 x .0003335 x 411 = .045 kWh/oC hr. 

(86.1 Btu/oF hr.] 

spec. heat x density x vol. 

= annual load .045 x 24 x 4444 x .71**= 

2) ~New pac!<ace": Envelope infil tratio!'1. ;'.C .0 5/':1.r. 
Heat exchanger effectiveness 0.9 (Both :rom Sask.) 
Infiltration heat loss peroh~ = .05 x .000335 x 411 
= .007 kNh/ohr. 
=annual load .007 x 24 x 4444 x.67** = 

losses ~ past ~ hea t exc~anger (~andli'ng . 2 9 AC/h,;:. 
to e~st!=e ~otal ;' .. C 0: .33, I'N:'-:'~ abo~le :':l=:'l~=at.':"on) 
=(2..0-t)'9) (.045-.007) x 4444 x 24 x .67*"'= 

. 
~dsses in mechanical venting say 50 watt net, 

(8 mons.) 

3) T"'\~"::"::;::>""Q"'CO (a,.,,..,,,::ol savinas 1 0"',8 ene"""'~' do"a""s) u _____ ,_ .. _ - ........... _-- ...I. .. "" ,J.6 .. -":.:. ---
= 3408-~Q64 - 2344 kWh [8.1 x 10 Stu] 

Annual __ 
x 10° 

kWh 3"''' 

A.,T'lnual 

500 

27: 

292 
106"; 

-,-,-" 
~_. I 

, .. 
.:... I 

. 9 

If heat supplied by oil at 60% seasonal ef:iciency, 29.3 kWh/:m?ga 
:'QCOOO ::np.C;a 

t~en sav~~q = 81 aa:. at Sst = S~S/v=. 

*A~olies also to 2 - storev,se~i 0= row u~its o! ecuiv. size 
·~~;:;" ..... .,.Y~-"'" ';0"" ,,=-.=~ t,~.=_lf-"""""'-:_·G""-';""'M o~ ..... ~e ~oss ~"O'" 5 1_Ie:;' ?i ':,i l ':="':' ____ '...J .~ _ .... ';: _ _ _ - _ _ ... __ ... _ • :-- _ _ ... _ . _ -.J ... - -.... - --
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A - 2 t1r. Bonnyman's Presen ta tion 

Picking up generally from Bob's theme, and working with the 

dollars left after he has taken out his portion to create a 

"supertight envelope" I would like to focus our attention for 

the next short period on three aspects ... 

First - the NEED and OPPORTUNITY in terms of market size 

Second - another look at the ECONOMICS 

Third - a brief review of what has been done, and wha~ ~s 

apparently available, in other count~ies ... 

especially in Europe, and in Japan. 

We have on the program today some gentlemen who will be 

describing heat recovery units that have been developed here in 

Canada, and the brief overview of foreign products that I 'tlill 

present is ~ot intended as a basis of comparison against 

Canadian development, but simply to be used as background i~for~atic 

Also, our quick look at market size and oP90r~unity is presented 

simply to add some perspective, and will be given further 

attention in the industry presentation this afte~noon dealing with 

Manufacturing and Marketing Constra~nts. 

Let us fi~st look at the overall size of the ma~ket for 

installations i~ new housinq. The level in Canada 

detached, semi-detached, duplexes, and row units 

- , Q . ...... -. si~gle-

is cur::-en'tly 

running at 160,000 to 180,000 per year. A large ?ortio~ of 

these ... about 75% ... are single-detached. Ontario and Quebec 

markets combined account for half - about 85,000 to 90,000 per 

year - again the porportion of singles about 75%. The ?rai~ies 

account for about 38,000 units per year, singles representing 

about 71%. 

In considering the potential for sales of heat ~ecovery units fo~ 

the single dwellings within our market - assuming no 'forced need' 

i. e. irnoosed initiatives - and assuminc:r 'the unit can be shovm to _ J 
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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 to 18,000 throughout 

the country. A 15% penetration would create demand of 24,000 

to 27,000 units per year - a market value of perhaps S7. to S8. 

million. Now when we start talking such figures we are probably 

getting into the magnitude of numbers where it would be 

attractive for two or three manufacturers to go into production. 

Perhaps we will be provided with more insight into this aspec~ 

this afternoon. In the meantime, this identifies, in a rather 

simplistic fashion, the market opportunity in the ~ housing 

category. 

What then is the NEED ... from an economic supply view~oin~ rather 

than technical. Let us take another brief look at the economics 

of a unit. 

If, in fact, the heat recovery unit is able to capture only $45 

worth of heat tromthe exhaust air, the system will of necessity 

have to be available at a fairly low price in order of offer an 

acceptable, let alone attr~ctive, capital recovery period. 

examp le, dealing ,,.;i ~h' today t s terest rates - with prime 

at 10% level - with the projected saving of $45 per year, to 

realize capital ::ecovery in say IS years, the invesi:.::1.en~ must:. noe 

exceed about $350. For capital recovery within a ten year period, 

invest:nent must not exceed $280. Let us bear in mind that these 

are only "ballpark" figures, realizi:1g that there are various 

scenarios that one can work with projecti:1g different rates of 

energy cost inc::ease, different inflation rates, interes~ ra~esl 

and so on. 

Also please keep in mind that we are suggesting the level of 

ooter..tial sales in a comoetitive market, r..;here a unit ccmpetes Or". . . 
the basis of economic feasi~ility, and is competing o?enly f"''' -­IV .!.,. __ ... '" 

other housing components and appliances fer the'consumer's dollar. 
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An entirely different rationale can be presented ; ;: one ',·lis hes 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 150,000 units per vear. 

an annual dollar value of perhaps S40 million, or more. What 

then would be the reaction of the supply industry? 

With this brief overview of market need and opportunity as 

background, let us look briefly at some of the features of ..... 
un~\..s 

briefly in other countries ... going back some 20 years to the 

ini tial development of the It energy '",heel". 

In the package of information wqich is available for you co pick 

up at coffee break or later. on, are copies of excerpts from 

literat::tre of various manufacturers, showing general concepts or 

details of their product or system ... and also some other 

background data or articles. 

Rather than going over then to any ex~ent at this time lec me 

simply name the generic types covered ... 

thermal wheel - original Swedish design of the munter wheel 

dates back about 20 years . 

. . . it is still probably the most '",idely 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 generi~ type 

Also referenced in some literature are ... 

cross-flow tube battery -

matrix fan unit - acts someT,-lnat like the thermal wheel. 

Run-around coil systa~ 

Heat 9ipe battery -

" , r.-: 



AL. 

~scanada 
From the various literature, data was extracted =elat~ng to 

different systems, which is outlined on this chart. Please take 

note that the data on this chart does not refer solelv to - ~ 

uresidential" type or size units, but to the systems in general. 

It is simply data extracted and repeated here as listed by the 

manufacturer or writer of the article. 

At this time ! should mention that all of the product literature 

from abroad, from which the copies of excerpts were made, was 

collected by Gint Mitalas of NRC and was loaned to us to provi~e 

some background on the subject to help ~ake this a more meaningful 

seminar. 

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

back to John. As a matter of refere!1.ce on these ~4its;.lbishi units 

and Toshiba ~~its in oreer to try to get some indication of cost. 

NO'N many of these are what! .. "auld 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 

converting yens into dollars so that we have the price in Japan 

yet in te~s of ' our Canadian dollar, it looks as though these small 

uni ts range i.:1 price from about S 110 for the smalles t '..lp :-'0 abou-:. 

S260 - S270. Now again it does not prove anything, ! realize 

but that is the sort of price range that they are'on the ~arkec 

for in Japan. In order to try to ge-:. a little better fix on it, 

there were other components that they had shown, such as range 

hoods, that we could identify better with and in converting those 

prices, it appears that the prices for these other small articles 

were not far off the price that we would expect to pay for a 

si~ilar item here in Canada. So in other words, I am suggesting 

t!1at these prices are probably comparable to r .... hat: r,le 'dould expec;: 

co see for such a unit here in Canada. sor-:: of compares 

price for a small air-conditioning unit or a good humidifie: , and 

so on. There's one question' that! would just like to leave, anc 

maybe some technical people wouid like to address thei: at-:.ent~on 

to t~is as we go en. ~he ge091e such as Mitsubishi usi~g ttis 

treatec ?aper, they claim high transfer of latenc heat threu;h 
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permeability of the treated paper. Now if in fact such occurs 

and if we do have water vapour transmission coming through f~om 

the warm exhaust air and again being picked up by the cold i~take 

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

here, because would this help to solve our humidity problem or 

would it simply just be changing our air and still leavi~g our 

humidity higher than we would like to have it. The humidity, 

remember we mentioned it as being one of the reasons for t~e need 

for ventilation. So with that I would like to close and .1...) .. ..,...., .; ..... 
'- >.,.I...;.,..... __ 

back to John, and if t~ere are quescions we certainlv can add:ess 

ourselves to the questions at the appropriate time. 
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CONTROLLED VENTILATION WITH EXHAUST AIR HEAT RECOVERY 

FOR CANADI~~ HOUSING 

LIMITED 3I3L!OG?~P~Y ON R&D 
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-Munther, K.E. Cut~ing household energy use by 40%, CI SIB 31 (R3 
IDC 723 (485), 8uilding Research and Prac~ice May-June 1978: 
Houses, energy demand, basement vs. crawl space, wood frame, 
cellular concrete, exhaust air heat recoverv via. crawl s~ace 
with fresh air drawn in through attic and crawl space (Sweden). 

4Besant, R.W., Brooks, E.E., Schoenau, G.J., and Dumont, R.S.; 
"Design of LOfN' Cost Ventilation Air Heat Exchangers", Semina.::' 
on Heat and Mass Transfer in Buildings, Dubrovnik, Yogoslavia, 
September 1977. 

• Besant, R.;i., Schoenau, G.J., Dumont, R.S., and Erye, D.: 
"Design of a Solar Heated Energy Conservation House for Nestern 
Canada", ISES (American Section), Florida, June 1977. 

• Green, G.H.: "Energy Conservation and the buildinq interior 
environment", Energy Conservation Conferencf:, ~aSKatoon, 
Feb. 16, 1977. 
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rlU Se:r.rnour-Walker, K.J. 
OR - Build Res Establ, Engl 
PU - Energy Dig V 5 N 5 Oct 1976 P 11-16 
00 - ENDGB 
KE - Energy Conservation; Houses; Research; Solar Radiation: 

Collectors; Heat Pump Systems; Applications; Heat E~<changers 
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PRINCIPLES A~O ARRANGEMENTS A-19 

OF SOME HEAT RECOVERY UNITS 

1 ?flnciple of g!ass pi;le heal 
rec:;,very unll, 

I 
f"r;;m ~T::6l.,1s.t 

.alf S::Clm 

. C<:Jd OV::I~~ 
111, DC 

2 Cross flow de-;ig'n ;0 a glass plate 
unit (lcp), an::: arrangernenr in a casin9 
to ;=lrO,·,Ce par:Jlic l OUC! connect·ons. 

J N(,'v'l Itai;an dC'5lgn aluminum piat~ 
I1C3t (2C~"e('v '.Jnlf s:"lowina I.,,;,,, cecx 
arran-;em"'nt' (or 31r flow. -

£ t!" IUS'!."'::: 

:r.~ 'a~'" 

r 4."':,:--:"'1 cJJ(~ 

[l">b~<:.:lS ~';~~'l 

.~ J~O:3r.eSd ccsign of a:!'~':=2r h~J! 
reco'./eri wne! P"Crml::ln; "":eat and , 
r71.J..SS trans'ef. 

-:::------- -- .. _----- --

lor 

FCJrr.~ ;'.,)\6(' 

·~!O, . 

5 .V . .a~(i:"( fan ur.1t The (=-<.~~c oias:lc 
ro:or ac:s bo:~ as a !;;n anc a ·he31 
rcc~ ... qrl r:-=C.um 



ENERGY RECOVERY W~EEL 

Econovent consists of a supporting framework.. 
containing the rotor and the drive motor. The 
framework consis,s 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 installation in an Econovent wall system as 
shown in Fig. 4. 
Adjustable sealing strips are fastened round the 
periphery of the roto: and along the partition walls 
between the two air streams to prevent leakage. 
The rotor is driven by a motor via a belt. 
The main cemponent of E~onovent is the rotor wheel 
which is built up of alternately flat and corrugated foils 
of inorganic fibrous material, cealed with a dessicant. 
The flat and corrugated sheets glued together form a 
multitude of axial flutes. The rotor material occwpies 
about 1 5% of the face area. 

Operation 
In operation the supply air passes through one half of 
Econovent and the exhaust air through the other half 
and in the opposite direction to the supply air. Thus the 
flutes are alternately passed by exhaust and supply air, 
As the exhaust air passes through the wheel the 
sensible heat is absorbed into tMe matrix and at the 
same time the hygroscopic nature of the flute walls 
anracts to itself ihe atmospheric moisture carrying the 
latent heat, which is also retained in the matrix. As tlie 
wheel rotates into the supply air section, the air 
passing through t:,e flutes in the opposite direction 
picks up the sensible and latent heats and moisiure 
retained by the matrix and transfers these back into 
the building. 

'Orive mOloc 

A-20 

Econovent is 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 rotor material 
would appear to involve a risk of clogging with dust. 
fibres. elC. However ,=xperience (rom several hundreds 
of installations has proved that clogging is efficiently 
prevented by the self· cleaning effect obtained by :he 
continuous change of flow direction through :;,e 
material. 
Naturally a certain protection of the rotor material 
must be made, and the following recommendations 
are given. 
Supply air: Particles larger ihan the flute size. flies. 

../ 
/-.-
~ 



:. ...... 

.--

-:: .. :.'".~ .: ... 

'0 ... ' 
~ ,.: ~ -:: w 

.' .. ~ ~ ... , 

.. ...... 

:'-. . 
I , 

( 

....... 

. , 
.-



CONSERVATION Replintea 1,0m Th" ENGINEER 20 No"embet 1975 

U ". f;\.f.j I • I 
I se true [\fuurrter \tvnee 

!f h · leO recover YOl1r eat 
and make b~g savings 
A rotary heat exchanger that is used extensively 
throughout Scandinavia can achieve efficiencies of 
90% and pay for itse! f in two years. By Paul Butler 

.- OLLOWI0!G the installation of a 
1- waste heat recovery system on two 
"lew printing machines - a solvent 
.:oater and a gr:lvure- p.cess - security 
and g'!ne~l ?rinters Harrisvn and Sons 
is <!:<pecting to save around £.30000 a 
'lear on fuel bills. 
, ?\{ost printing mJ.chines need large 
guantities of hot air for evaporating on 
solvents in the inks and coating mate· 
rials. Heat is often wasted because the 
solvent·laden air is commonly exhausted 
co atmosphere - perha;::s after a solvent 
recovery process. 

As fuel orices rose, Harrison decided 
on a sche~e by' which about 70% of 
the heat in ,he exhaust air stream C3.n 
be recovered. 

The key to the he:!.t recovery syste!'n 
are two :Vfunter's Sconovent wheels -
one (or each machine -' which are 
almost unknown in Britain but have 
been aooiied extensively in Sweden 
...... here :,hey were cieveioped anou t 15 
\tears ago. 
'otary -exchanger, :\.funter's whe'!i :5 in 
effec~ a rota.), air/air heat e.:<:cnange:' 

titted between Lhe e..-J,aust and supply 
air ductwork in a heating, cooling or 
ventilating system. A feature is the 
wheel's ability to recover both ;<!:1sible 
heat - in the air ;Lream - and latent 
heat - in the solvent \·3.oour - achiev. 
ing recovery efficicnci~ of 7°'90 % 
averaged over a $eason. 

The whee! is not only suitable for 
neat recovery on printing machines. 
Many Scandinavian installations have 
been in h03pitals, notels and other ?ub­
lie buildings. One of the rew to be in­
stalled in Britain so far is in Overseas 
Containers' London he:!.dquaners at 
Beagle House. . 

The diagram shows how the whed 
fits into the duc~work and is driven bv 
a small electric motor and bdt drive a't 
about 10 rev/min. The two wheels at 
Harrison are each about 2 m (6 rt) dia­
meter and 280 mm (I I in) chick .lnd 
concain asbestos fibre sheet impregnated 
with-lithium chloride. 

Looking down the axis of the whee! 
is ! ike iooi.;ing at :.he end or' a roll ot' 
corrugaLed ;::aper. There is a :nu!titude 

,'-low .'-i3rr;son ana Spns is using J Mumer's wheel ro recover 70% of he:H (10m COJt;ng 
and ;ravure mJcilil1es 

Iniet aIr f~m 
atmosoner'l! z8"::: 

A-,,~ 
of axial flutes the asbestos material 
occupying about 15% of the face area. 

The fresh air supply (rum atm(Jsphere 
passes through one half of the whed 
and then to the air hcaters on tnt 
machines. The e:-:nausted air passes 
through the other r.alf oi the whcel in 
the opposite direction to the fresh air 
supply, Thus the Rutes are allernaleiy 
pas$ed by e.."(haust and supply air. 

As the hot solvent·IJden c;.:hausc air 
pass<'!3 through the wheel the 5e:1sible 
heat is absorbed into Ihe matrix and at 
the 5ame time the hygroscopic proper· 
ties of the lithium chioricie on the Rute 
'.valls 3.nract the :noiHure carrying the 
lalent heat. This is also ret.:!.ined in lhe 
matrix. 

As the wheel rotates into the air 
supply ,ec"ion :he air pas5ing ~hrolJgh 
the Rutes in the opposite cirec~jon picxs 
uo the ~ensible and late!1t heats ;!I1d 
~o,istllre retained 'oy the matrix .lnd 
transfers these back in to che SYstem. 
Purge section. To avoid transf~r of ex· 
haust air into the supply air a purge 
section on the ",heel flushes each nULe 
before it enters the supply air stream. 
This is particularly important in certain 
applications \~'here transfer of insoillble 
airborne odours or oarticies oe:'Ween lhe 
airflows cannot be tolerated.· Tne carrY" 
over is claimed to be oniy 0'0';'% by 
volume. 

At Harrison lhe energy required for 
heating up the air supply :0 lhe coaLin~ 
and gravure machines to ,poK (150' C~ 
comes from a \Vanson liquid.phase 
heater circulating Essothenn oil through 
giited cubes. The healer has a maximum 
output of 12700:v1],'h (I:.l ;':'lillion 
Btu / h), at which :-ate it consum~ 0'39 
ml/h (85 gal/h) of 3 soo-sec fud oil. 

'Nhile Harr~son is stiil buiiciing u? 
capacity on its new machines - :ne:, 

• are ope~ating at around 50% oi ;J0len­
tial ooaciey - f'Jd oil aow to lh~ 
heater 'has been cut to 0'05 r:l1ih (r i 

gal/h). This iilustrates the ~normous 
saving'S which wiil be Clcssicle as a resui, 
oi in:ltaiIing the whed~ 

Harrison's tocal bill (or putting in the 
heat recovery system orne (0 :!roune: 
£J.2 ooo--with the cwo :\.funte:-'s whee:~ 
accounting for £ t 1000. ?:lyback time 
is estimated bv the comcanv's ccnsul~· 
ants ;'yfichael Bird AssodJ.te~ to be '"! ~ 
months. Bird points out much oi th; 
£.:.:! 000 S'Oenc wouid holye been ne::es· 
sa~' any":'ay for ducl· ...... ork to c.:!."": 
exhaust air ,0 atmosohere. 

Sut by putting i~ own money into a 
heat re-:overv scheme - the comoan .... 
had hoped :0 borrow r:loney thr~lJg~ 
the Government's E;1ergy Saving Loan 
Scheme but aooiieci ':00 early' - Harn· 
son will be sa~ing about £.600 a wee~ 
in fuel bills, :lnci a good deal more :; 
industrial oil prices start rising as;:ain- E 

U.:<. distributor: Aeousties & Envirometries Limited 
i'<u>:ley Towers. C:aygale, Surrey X'.T: 0 aUF 

7~:o""",I""~~' ~o::n~r (72; 572S, reiex: 922~~S 
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~~~rr4jgvent ~X 
cross-f!o\tcv r-eeunerator for .. 
energy recovei"'Y in 'lerrcHai:~cn system 
Compared with rotating regenerators type Econovent EV 
or RT the cr~ss flow stationary recuperator Econovent 
EX - where supply and exhaust air are completely sepa­
rated - has both advantages and drawbac.'-<s. It is nec­
essary to study :he pros and cons and relate them to the 
ac~ual project to choosa the best alternative. 
One C.3.n say as a g-::neral rule that the major field of 
application for Econovent EX is "wet" industry, where 
one wishes to transfer the high :atent heat of the exhaust 
air into warm, dry supply air. Through the fact that the 

condensation heat of the exhaust air is transferred to the 
supply air, one can reach very high supply air ~empera-
ture efficiency. . 
Another field of application for Econovent EX is where. 
the vapours from solvents, gases or odcurs are trans­
ferred to an unacceptable rate in Econovent EV. 

Typical appiication~: 

Dr/il1g of wood and textile, laundries. paper mills. swim­
ming halls. chemical industry and.animal housing. 



~c::t/ ··'enl EX recuperative heat recovery module con· 
:s{!:. .. i a sMeet metal casing containing removable heat 
ecoverl pacx.s made of corrugated aluminium foils. The 
asing has removable end covers on each side to enable 
,onnec:ion to olher moduies. when high air flows require 
10re than one moduie. In the bottom of the casing there 
,re two pans to drain the condensate. There are four 
penings for connection to ducls. 

'he foils o( the heat recovery pack. which are exposed 
o e;.:r:aust air, may be covered with a plastic film to pre· 
ent corrosion. The recovery packs can be pulled out of 
1e casing to enable cleaning. 

, ~=onovenl EX the air streams nor",ally enter through 
'le uo:::;er ooenincs and flow diagonally througn the 
'CCWe at:c! ~xit !h-rcugh the lower openings. If conaen­
s:e ior;ns. it will ~e (creed down t!ie pack to the drain 
ans of ~!":e hcusing. 

Ir required the module can be supplied with a freeze 
protection mechanism, i.e. a small lid gliding ever the 
pack. rhe mechanism is localed at the outdoor air en· 
trance side 0/ the pack. The lid is driven by a motor by 
means at a threaded rod attached to the casing. When 
using several modules - a module "train" - one of the 
modules (the master} has a drive ,motor mechanism and 
the other modules are siaved by the master module. rhe 
motor is designed lor connection to mains 220 'I, 50 Hz, 
single phase. 

Since the air streams are c::;mplete!y se::;arated by the 
aluminium wall and the seals of the housing, (10 trans:et 
of moisture can take place. The same gees lor '/apours, 
gases, odours and particles. rhe temperature process il'1 
a cross !lew ~xchanger !ike ;conovent EX Is complic3tec 
to describe verbally, but figure 3 shows the temperature 
process in principle. 

INhere :he supply air cools the surface ot the pcic cowr 
to and !:leiow the dew point of the exhat.:st "if, condS!isa· 
tlon :aites i=llace in :he ex::aust air ~It.:tes. 
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HEAT RECOVERY 

VivlC GENVEX unit for single-family houses. 

VMC INFORMATION 
V11C GENVEX 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 inte=ior c 

mate conditions are achieved. 

0 0 0 0 

/ " --
0 0100000 0 

CJ 

Earlier air rene',-ia: used to be 

! 
I 

/ 

tr.u:-ough creyices 1 leakages and by opening '.·.rindows. 

~oday energy savings are first of all obtained by insulating and 

draught-proofing the houses. At the sa:cle tiae you discove= t:::'at ~o 
only the warm air is sealed in but also cooking smells, cigarette 

smoke and other impurities. ~~t~err:.1ore, this lack 0: ventilatic~ 
leads to the probability of excessive condensation. Insurance co=­

pa.!lies and building autho!:'ities are alda!:'e of this prob:em. 

The solution to the Droblem see~s to be the Dlaci~g of e~ractcr f - - '-' 

bu\; paradoxically, su.ch ~;entilators i\u:ction less effecti-vely i:;. .... 

ly insulated, sealed roo~s. 3y 
i~~ido a vaC'lllim (non ba;an~Qc.' ---- - ......., -- .. ... - - '- ..... 

of the -:::-. 

ventilation) is created in 
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YMC/ 
I-IEAT RECO\fERY 

V ivi C GENVEX unit for sing Ie -fam i 1y houses. 

TECHNICAL SPECIFICATION 

mc 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. 

,-rMC GEN"VEX l..i1H'1' is a compact system, consisting of Cross .':"ir-?lcw ::ea-: 

Exchanger, filters, i~jection and extraction ventilators with canuel 
switch from full to half speed. 

Nor~ally, the assembly is delivered with 2 thermostatically control­

led electrical heating elements for stepwise switching on. 

V11C G2PTEX U1TI'1' is available in a right-hand and left-cand ::!!odel. 

vl1C G2PlEX UNIT's Cross Air-Flo'"," Eea t Exchanger is :nanufactured. of 
sea water proof aluminium. The heat transfer is carried out by t~er­

mal transfer t::rougb. crosswise 11 stacked" alD..!:l.inium sheets. 

Dine~s~ons a~d co~~onents 

n2Qj 
?::;o I 

qno 350 

01. 
02. 

03· 
04. 

05· 
06. 

07· 
08. 

00 " . 
10. 

I~jec"':ion canal 

Filter 
Injection venti:ator 
Extraction ventilator 
~lectrical heating ele~ents 

12. Ccncens outlet 

-- - 0- ~ ...... .:. ;-e::';~Q .;... • ...,\:l ., ... ,..,';':'" ';s colc~ c_:::.:!==. J."':' ;.., .. ~_ ........... __ . __ ' ......... - _____ \,J -- i::sul :::: ec. 



'fMC GENVEX l.J1'rIT recovers 55 - 75% of the heat, dependent on the te::­

?erature difference between the fresh and the extract~on ai~, the 
, -
k-<..I 

~uantity of air injected and ectracted and the humidity of the extrac­

tion air. 

In a nor~al single family house, the efficiency on annual basis will 

be 62 - 68% in average. 

V?'lC G~NEX UNIT is equipped with noiseless centrifugal ventilators 

'..;ith ::emperature -,{orking ra:::..ge bebJeen -!- 30
0 

- + 60
0

• 

Data for ventilator 

~~e ventilator wheel is of steel. 

Motor t-roe: E 160 - L!-v _ 

Volt: 1 - 220 V 

i1ax. current: 0,3 A 

Cor-denser: 2 1"lF 

~o-lo~d capacity per ventilator: 

~ax.: 55 - 70 W 
., . 
1"1, rt • .. --- . 25 '<I 

?ressure loss curve 

for Vl'!C G~-V::::X UNIT. 

V:-:'C G ENVE..'X l.J"NIT contains 2 filte:::'s, 

Ventilator character~stics 

a.p mmVs 
20r--I'-'--'I--~·--~-r--r-~~~ 

I ,I 
1S r---tl--;-I--rl-+-I --+--+--+--+-+--1 

10 I. 
r-~-T~r-~~~--+-~~~ 

J 100 200 300 

. " 
'tl as "Joa 0 .!.. e viledon ::ats. 

V~: GE~~iEX L~IT is nor~ally delivered with one cacal 
fitted on the injection canal of the ~~it. 

ele!:1e::t, 

The capacity of the electrical heating element is 2 x 500 \.J, step­

w~~e sw~+ch~~g 'ov 2 ther~ostats. _ _ ..J.. v ___ ... J,. \I 

The canal heating element is fitted with securi::y ::he~~ostat. The 
canal heating element is available with other capacities. 

·n'1C GErrY-EX UNIT '8 c 0"'''' ec ...... d ""0 ::>00 V/J 6 or 10 A de""e d t ..... ' .... ___ 1".... .., - , .. , :::' n en on I..ne 

ca?aci~y of the heating element. 

We M., HRISTENSEN A/S 
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LOSSi';AY 

A-30 
1. CONSTRUCTION AND PRINCIPLE 

I 
Aoom: Ouuide 

Feed air to room 
(Fresh cold or warm air) 

1.1 Construction Exhaust lir to outside 
ISt:!!e cold or warm air) 

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. allowing the 
iresh air to be preconditioned to 
the temperature and humidity levels 
of the room air without mixing 
with the exnaus'\ air. 

1.2 Principle 
Lossnay's principle of operation is based on the heat transfer properties and 

moisture permeabilitY of treated paper. Total heal (sensible heat plus latent heat) is 
transferred to the fresh air being introduced into the system via the medium of 
treated paper. This principle is easy to understand if you conduct this simple experi· 
ment: 

Roll a sheet of paper into a tube and blow through it. YOl,Jr hand holding '(he 
paper will immediately feel warm. If cold air was blown ,hrough the paper. your 
hand wouid feel cool. Thus. heat is readily iransferred via a paper medium. 

1.3 . Total Heat Exchanging Mechanism 

(1) Sensible heat exchange 
Sensible heat is transferred from higher to iower 
leveis of the element. Although ;;aper is usually 
regarded as a rosat insulating maierial, it exhibits 
as rar as gas·to~;as phases are concerned, a high 
thermal conductivi ty comparable to copper and 
aluminl,Jm (a 3% maximum thermal conduc~ivity 
difference). 

(2) Latent heat exchange 
Latent heat is transferred from nlgner to lower 
levels of the alemen t because of partial ;;ressure 
differences. Capillarity caused by condensation 
on the element is not always a prereouisi ta .0 . 
latent heat exc:,ange and the element is not 
alway.s moistened even under highly humid 
conditions. :=:iergy is released when condensa-

tion occurs and gained after the osmosiS'. 

rrom ouL 




