ROVAC

Revolutionary air-only
cooling system proves
successful in car tests

By E. F, LINDSLEY

Under the glaring Florids aun a
car with five sweating oocuapunts
rolls slowly down the road, Inside,
I3r, Thomas 0 Edwards'  hand
oaees nearer a switch, In a8 few
seconds  he'll fip in the drive
clutels and BROVADC will ged il
first real-life chonoce to prove thunt
it can air-condition a car. It's the
maarnent of truth for the no-Froo
air conditioner voung Edwards in-
venled and has fought 1o produce
simce hig first experiments at Puor-
due University | P8, Dec, "T0|,

Laretully Edwards seans  ancd
records the indications of lab in
struments rirged]  inside a Dodge
Coroned  test vehicle supplicd by
the Chrysler Corp. They show »
qtifling 107°F amd 70 parcent rel
ativee humidity. The five ohaervers

including a Chrysler cnginesr
have been riding for ten minutes
in the sun-baked car just o be
certnin that enpine and body heai
will maeke the fest tough enourh

Aclmidtedly, compuler runs and
bemch tests had shown that RO AT
could drop temperatures spectacu-
Larly, and do e with amaeing speed,
Mever, however, had 8 car actaally
been air conditioned with nathing
baet the air itaeli.

While driving mt 30 mph, a
perspiring om Fdwards elicks his
stop watch and switchez on the
circulator drive, All eyiss fomae on
the thermaometers, Almesst instant-
Iv the firat cooling bhlast sweeps
-_|||.._;.||:.:'|| thie sitaming  car e
minute and 53 seconds later the
thermometers inside the car hoves
at 2%, design temperature for this
first MOV AL installation,

The went on—lugeing  at
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ROVAC tast unit, installed in Dodge. is
aufley-driven like cormventional ais ¢on

low speeds, idling at stop signs,
criising al FHl-mph street speeds
Thasser gre the worsl possible con
ditions for amy engine-driven mir
conditioner. Faithfully, the small
hiack circulntor wunder  the hood
sucked in hot air and pumpaesd ot
cool air.

Jubilption, urcommon for hard-
nosed enrineers, came through in
their voices as they congratulated
Tom  Edward=s, After Towr  long
vears, alwava working against lowd
ik devwns [rom estabiished i
in the Freop-dependent  relrigera
tion industry. Dr. Edwards rotary

142

ditinner, has heat exchanger mourited in
frgng of car's atandard cadiatar

VIIW:  dLir ROVA{  had

proved ifts poientl

Cyoin

A long road

Frankly, it hadn’t been as easy
a5 it looked from Purdue in
19%k In fact, 1t hadn't even been
a5 eary as it aeemed in August
T3 when Poruiar SCIENCE repor
el thal Dom would snstall fhe
firat WOVALC in a (our-door auto-
mnfsile under Chrvsler  auspioes

I'here were machining preblem:s,
mechanical problema, noiss  and
efliciency problems, drive problems,

Carndimped




COLh AlR {43 F) TO CaAR

ADUSTAELE VANL
TOMIX AR

Tiny vanes cool air
by alternataly
COMmpressing and
expanding it

Hot prasssngsr -Corparimant &b
i dizcied info cornpressien sida
al BOVALC circulator. Cosm-
prageod by tha whirling vanes,
@ir's pressure dowllas and tam-
parature spars 1o 285° F. &r i
an blown  throgegh  heat-ex
change iubes, which are ¢onléd
by ouside air moving through
Finnad epxchangar Now cooler
1113 F| but still compresgeadd,
air aniers aepandar sioe al cir
cubatar. fAs air axpands 1@ A-
maspheric prossure. i1 Godls
adiabatically 1 a cold 437 F
belora reantaring 1he passen
goer compartmeant, Small drav-
ing below shows how ROVAC
| wanes make frictionlass wai air
ihghl contact with kusing
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But there was also

and others.
Tom's abiding Taith thaet ROVAC
would work, and one by one the
probiems  were solved or reduced

I3 :n:_'n:'vl_-||11_|.|:_:-|1_= lewveds, Late i the
teste, o REdwards' surprise, g bo
nus showed up: unexpectedly bet-
ter performpnee. Atmospheric mois-
ture was playving  hard-to-analyze,
bt helpiul, tricks.

Ewven =0, Freon systems  have
heen doing o good j-e:||‘| for wears,
Why get excited about RON AL,
even if it doesn’t use Freon? There
ares sgme imporianl  reasons:

® Mo lreon mesns no high-
pressuTe Eas bo =tore, seal against
leaks, or replace. The whole RO-
VAL avatem ks slimpler.

® OV AL demonstrated  coel
ficient of performance (COF)  @l-
resdy excecds thygd of comventional
Freon types. Thes, ROYAC takes
l=s poswer Trom the engine than
a comventional mire conditioner, re-
ducing feel consumplion

® [n=tant cold. From  start-up
1o cold air, ROWVAC iz 5o fast there's
no detectable fime lag

# [nstani heat. Heat from 180)-
VA intermediate coils is avail-
abde for defrosting long before the
SIFINE WETNS U

# {Controlled moisture output. In
reefer  irecks, ROVAC can keep
meat snd other foods from dry
ing out when eooled, o commen

B | POFULAR SCIENGE

Inside AOVAC s pir circuleior (above),
an ingenicus saaling system minimizes
friction and leakags batwean tha wrbanea-
Hka wane tips and howsing. Right-angled
ghall thegugh base of sach vane cannects
it e a small roller bearing {18t that rung
in an gval track matching the oval.shapsd
hicusing. Shall passes through & aiot in
rofpr and i ensioned by Hexible sise
Band 10 malniain preaciss D.0010in, tip
clearance a5 vane madves in ancd o dier-
ing sach rotatian.

proeblem with conventional refrig-
eration.

How it works

Welwe |'ﬂ::.p-|1|.|.r'|.1-c:| i |.:-n°:'-.-jl:’t-u:-'~ aio-
rivss howw L robary circulator that
alternmdely compresses  and eX-
pands the air operates, but o
wit hiyve dedgils that werent avail-
able before. Freon umfs use @
reversd  Hankine cvele with a
iqus-x-tr_r-lilq;::dﬁnrl-l'mn;'l-c bin- s F:-I'IEIH{"
change. Hovac usee no  phase
change, except for the incidental
mpdsiere nonmally present in the
nir. FEdwards oulle this & reversedd
Brayton cvcle. Anvone who has
ever ridden in a commercial et
atrcrafl las |ul.ﬂm|:r|.'.-' E!ipnTiq!]h‘u"d
ite cooling offect, from a Lurhie,

hie challenge was in reducing the
principle to hordware thel would
fit under vour hood, or in a win
dow air conditioner.

ROVAT:  owval-shapesd  housing
acts as a compressosr on the ir e
side and an expander on the ex-
hiaust side. In op typiesl siluation,
air enfers the compressor ai 110°F
and 14.65 p=si, or whatever the ai-
mospleerie pressure happens e be
al that time and place. T4 beaves
the compressor st about 31 psi
and 2H5°F. The increase in pres-
sure and  emperatuce  represents
energy borrowed from the car’s en-
gine. From the COMpresanr the

air travels through a fnned heat
ecxchanger with mther large tubes,
Here, outside mir flowing past e
tibes cools the gir inside and drops
the prressnre .-:|:|'r*.l:|!|:..'. g0 that go-
ing back into the expander side,
the air would be about 113° at
HE [,

(oing through the expander, o
part of this heat/pressure energy
ig returned to the wvaned rotor
wvierv much as steam drives a tar-
bine. Result: in the expansion pro
ces=, the air “pave back™ a sub-
slantial part of the power 11 bor-
rowed from the car engine fo
compress i1 originally, When  the
mr leaves the expander, ol o,
it's alt atmospheric pressure, bul
s tempermlure is 43°F,

In practical terms this describes
a typical automotive-size BROYWAC
rofaling at 1350 rpm and deliver-
ing over SAEHH Bty of cooling per
howr. It can be designed to pro-
cuce outlel lemperatures well be-
losw freezing or fo direct 1307
heat from the exchanger onto the
cir's windshield instead of dump-
ing it outside, Modulation and
matsiure control s handdled o the
distribution ducts,

Debugging the system

The HUOVAL's vane tips must
rus very  close  to the housing
walls and it very snugly in the
rotor elots if efficient compression
5 o be oblainesd. But they can't
run G close and too fight with-
it lubrication: nor do wimg wani

oil vapor in the air that blows
ok imto the omr. Sonwe low-fric-
tion  materials  locked  promizing,

but there were gtill “cocking™ ef-
fesds thal foreed (hae: vanes against
the rotor slota. The clever solution
is shown in the photos above,
Motse froom o ROWAC t'lll'l]i?i:'l.p:
with open ports sounds  hike the
exhaust from a small engine. In
the 1esl car, however, Doise OO
ing through the ducls was effec-
tivaly gilenced. MNoise reflected up
from the road and back from the
hood area is apparent,  however
Ealwards doesn't expect this to re-
muim a real problem,
Hight now, the test
Detrnil,  “Aulomotive
Acurishing  since  our  sucoessiel
trials,” Tom Edwards savs., Bul
there are =till :l:lrluf."l.l‘:lLl.l:i.h.!: and
tooling conasiderations, as well as
marketing decisions, that will mf-
fect it fpte. Whntever happens,
the BONAC ]IFiIH'i|I]l,' 1= Lo weell
suited to ton many other  jobs
truck refrigeration, aircralt heating
and cooling, even home pir eondi-
tigning—for it o be ignoned, * i3
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