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To establish the practicability o.f supplying conditioned a:.i.r to 
: ~-;.,. ronic compA.rtmcrrt. and :!Ockpit; :f.or stationary aircraft 0 

Suppl1 conditioned air at the rate of 150,f/r.lirrute per aircr·lf't at 
·i pressure of /,}2 psig at the aircraft • 

. Air to be c'r-'J.iY'.'!red at tho aircr::i.ft within a tcmgl~raturc rmee of 
5- to 80°F. when ambient air has a temperature of 0 to 95 F' 0 

Equipment for supplying the air to be sized co deliver 150, 300 and 
600// air/mino for 1, 2 and h aircraft respectively with tile larger sizes of 
C(pripment capa.l:lle of ,upplying air aij the necessary rate from 150# to maximtul 
.: .pacity 

JITITIJ\L SURVEY = Tbo a~;sential pieces of equipment were quickly established: 0 

L Filter I to remo·1i;; foreign particles from the incoming air . 

2. Air cor~pr1JOsor 'i:.o eomp,•ess the air to 6 psig to allow for 
air duct a'1d equipP0nt .losses due to friction and to give 
l~o5 pS.\,~ (?.[, the aircraft;. 

3o Cooling ,,q:.1:Lpme.'lt to mintain air temperature to the air­
er-aft uit':1:i.n the di,sir d limits. 

4. Air ducts to feed tl1e conditioned air to the aircraft. 

T:1fa selec;;ion is broken down into 4 raain sections dealing with 
the equi~ment sho1 m in the Initial Su1•vey. 

''his requirem,mt for filters poses literally no problem as there i:.i a ,n.de 
,range of 'll.2.te-ial and sizes available for tlJ. purµoses. de have sn-.iia- on 
the 01lo,,1in1;; pa,\es sizes of f'ilte:c-s ,·rhich uill do the necessary wcrKo 'l'he 
rnaln essen",ial ir, th1.t these filters shoul be rea-iily cleanable ar.rl 
effici(;'nt,.y scrc'"n out unwanted foreign matt r. J7_,1ectrostatic fi.lt'-'ring l$ 
:10+, <!1Jn::ndored n ;cessary. 

It w1.s :n,perat.iv' that thin I,l.'lch: 1 bt,; cap ·b.ce, under c'ontinuo..ts 0ncration, 
0f' n. inti;, i.,n:i.ng m .• x:iJn1Jm depor.clabi i +ye 1.'he Jilc c-h r J :u.so had to be ca.p:1.ble 



• 

• 

( co.1t I d.) 
o~ '1v1 i ering variations in v0l'lll".e wb.il~t, zru •• 1ta:i.ning the air at a unifol"ll 
p:-0sn • A select'con was, th r.;1.0rc, rrt de oi' a mult.i-stage centri;ugal 
blo :s directly connected r,o 3600 n.P.H. m,.,orQ 

lJ,Jt~: ~ :rt •ms foun~ that a blcnrn1· selected fo ~ 600,i air/min. would s 1rge 
,me 1 all(''i uryon to supply 151., or 3001/ A.:i.r/1i 1. Also, due to large load 
va.• • a .. ; on in ,: ~ e ~coij.ng cycl nuch a 1. rge v·ll'in:don in air deli very would 
tend ,o complicate trie neces .'.l'y <'Ooliri~ controls. It ,-ra.s therefore decided 
at this point cnly to select equipment ~uitabJ.e for supp~ing 150 and JOO,/ 
air/min. It ./ill be a s:iJnple matter to interconnect the ductwork so thn.t 
600# 1.:i.r/min. cu..'1 be l'!'.a.intained fer distribution purposes l>y usinr; t1,o sets 
of <1i- conditioning equipment. 

Essen~ially, thio equipment c~n be broken into four parts:-

(n) C o~in,:; coil, containing liquid r •frigera.'lt, over which the air to be 
c:ioled is passed. Heat i "Orn the air will vapor-J.ze the liquid refrigerant 
with the vapor being r-turnef :,o the ccripres::;or by the suction p~pi~. 

(b) Refrigerant compressor to maintain.:.. presJu.re differential between the 
suctior> and discharge lines :in order that refrigerant; flow through the 
evapo1•ator may be achieved. 

(c} 0onc..enser to provide a continuous Bupply of liqmd refrigera..l'lt to the 
C-oling coil by removing the he1.t of compression and latent heat of 
v:i.por".zation fr.;>m t.hc r-ef-rig,rant cas ddivered by the comprvssor discharge. 

(d) Controls to adjust autom..ticnlly the refrigeration system capacit.y to 
rr.atch tho coc].jne load. 

Th~□ E.. fou1• parts are further amplified thus:-

(a) 'l'he cooling coil should be finned t.o prov1.d.,, tho necessary heat tr&nsfer 
rJ□ulting j_n a smaller size thnn fo. plain tuhc. The sizing of the co.il 
h1.s benn :,hown on the follow:i~ pages. Tie rcfriGcr,mt inside the tubes 
'3houlrl be m::iintained at a minimum t.cmpe··a..,ur'3 of 35°F to prevent the 
f->rrnat:i.on of ice on the finned tubes. 

(b) Th'3 refrigerant compressor, V-l.Jelt 1lrivc•1 b, an electric I'lOtor, to be 
c1: p-:i.ble of adjusti.nB its cap,.city i utom t::.cally a.s the cooling load 
V"~·ies, and runnine w5.thout requir: 11,~ any attention beyond normal 
mairtcnn.nco. 

(c) :'he condenser coulc be either -

(!.) Water Qooled Qondenser which., au it:; nams impliesi, uses. water passed 
through tubes "to cool tnc refr::. ;er·,t gas enca:_ed in tho condenser 
shell. 
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(ii) Evaporative Condenser which sprays 1-iater over coiln contairring the 
refrigerant whilst at the same time blmdng air across the tubes. 
The prime c;onsideration here is that less water is _used than with 
the water cooled condenser. HoweYer~ the evaporative condenser is 
larger than the water cooled condenser and precautions should be 
taken during the cold season due to the danger of the water freezing. 

(iij_ ) Air Cooled Condenser. This condenser fo pure:cy large areas of 
finned tu,;o 11 containing the refrigerant over which air is blcnm~ 
The disa~vantage of price and large , rea~ of finned tube is compensated 
by the f-ict tha.t no water supply is required for this type of condenser. 
I•Tulti-skging of the faro blowing the air will help to maintain 
constant he,,d pressu.'\'la at all ambientso 

Dimensions of condonsers with necessary water requirements are listed 
on the .following }Y..1geso 

(d) 'fho main controls should consist of: 

(i) Thermost.i.t to ring alarm bell if air delivered to aircraft is above 
(X)oF • 

(H) Suct1.on Pressure Regulator to maintain a minimum refrigerant 
temperature in the cooling coil at 35°F. 

(iii) Low Pressure Switches to reduce the capacity of the refrigerant col'Jl<=, 
presser to coincide with the cooling coil load. 

Air Ducts 

The air after passing the filters will be fed via transition pieces to the 
blow(;.r, thence to the cooling coil. Aft.er the cooling coil a transition 
piece will feed the air into the main delivery ducts. The roain delivery ducts 
of eac;h set of equipment 11dll be joined into a cow1on distribution header 
syst':!!11 ce.pable of handling a total of WO# , air/min. From the header duct, 
branches will lead to the various aircraft stations. It is understood that 
the aircraft stations w:i.11 be fixed as to po3ition. It is therefore poosible 
for t he header and branch ducts to be led around the wall of the hangers or 
embedded in the floor. From the end of each air branch a flexible pipe will 
fead, via quick-release connection, to the 311 dia. opening in the plane. 
It is also understood that this 3" openin~ will be actually a streamlined 
orif:!.r.:e, otherwise a higher air prossure would be nooded to supply this volume 
of afr than the 6 pnig allowed • 

.QPF.RATION 

The air blo,-:e.· and rerx·igerant compressor wouJ.d be started manually by 
rr.ean'3 of electrical switches. Air 1.w !ld then be auto1naticall~r conditioned and 
fed into the main delivet"'J duct@ No other action would be required to start or 
continue t he delivery of conditioned air by the personnel. Connecting of the 
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nuiclc-release connection to the aircraft and manual operation of an air valve 
would a lloti the feod:i.ng of conditioned air to that aircraft. Regardless of 
the size of the equipment, if air is not required £or a considerable time., say 
]2 hours or more., it would be necessary to shut down the equipment manually 
by means of the electrical switches. No harm will be done to the air blower 
or r efr iger ant co:npressor as air is not required for sometime. The air blower 
Hill conti nue to run but its performance characteristics are such that only a 
·1exy slight increase in air pressure would result in the ducting system. The 
refrigerarrt compressor would automatically stop if there was 'no cooling loado 
If equlp,11ent wer e st".J.ected for delivery of 'JOO;/ air/m.i.n. per set., then if only 
one aircraf·l; r equired cooling the duct friction would be such that only slightly 
over half the r equirement, that is., 150# air/min. would be fed to the one air­
craft. No problem is envisaged if more than 150#/min. is fed to the one air= 
craft and3 t herefore., no special steps have been taken to control the deliver y 
t.o a roa...'Ci.rmzm of 150# air/rain. 

We bcli()ve that, as outlined above, equipment can be selected to give 
the necessary conditioned air in the quantities desired and maintain maxi:~um 
dependabili t y of operation. 

It, is felt that equipment as outlined above could be supplied f.o.bo 
Toronto , t axes extra, for the approximate sum of:= 

For 150# air per minute, using Hater Cooled Condenser o •••• ••••• ~? 
11 Evaporative Condenser••••••·•·•• 
11 Air Cooled Condenser ••••••·••e .. 

29,300.00 
30,500.00 
31.,000.00 

For 300# air per minute, using ;:ater Cooled Condenser .......... J 41,100.00 
n Evaporative Condenser••····••••• 42.,700.,00 
11 Air Cooled!. ,Condenser • • . • • . . . . . • • 44,6oo.OO 

Not included in t he above costs are: 

(a) Installation of equipment. 

(b) Fl exible duct and quick--release connection ti air craft. 

p_p~SIONS 

Approximate dimensions of the major components are shown on Pages 
5 and 6. A schematic layout of these components is shown on Page 7o 

J OHN IHGLIS CO. Lii',I'l'ED 

• 
M. Risk, 
F..efrigeration ar.d Air Conditioning Division. 
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'.i'he follouing data shows size and other perti nent liet ail for the major 
components on the system. 

1~ FILTERS For 150# Air/Hin. 1''or 300#, Air/lfi.no 

Overall size 3211 X 20 11 X 2 11 th. 3211 X 40 11 X 2 11 

2. AIR BLO: 'ER 

Overall size with motor 

Discharge Pre5~ure psig. 

H.P. input 

Motor H.P. req 1d. 

Discharge temp. at o°F G.mbient 

II 

3(a)COOLI1~G COIL 

Overall size 

(b)RF.FRIGERANT COHPR2.SJOR 

Overall size with motor 

II 

Cooling capacit~r at 35°F refrigerant temp. 

H.P. input 

Condensing Temp .. 

Heat rejection BTU/hr. 

T w .!1 ~ 

79 11 X 3811 X 48II 

6 

95 

100 

85 

198 

ll tL !2. 

27" X 3311 X 1511 

1 li 1i 

7011 -x .36 11 X J611 

27 tons 

.36.5 

40 

115° 

410,000 

(c)(i) l:AT ·:Il c00rnn cormrms1m (mounted over co:npr.) 

Overall size 

Max. ~~ter req1d. u.s. g.p.m. Q 80°temp. 
eater on temp. 

'7211 L x 12 11 dia. 

50 

(ii) ¥!11:E• co;nrm.~ (stationed outside bldgs.)!! !f 

Overal.l size 8411 X 5411.X 6211 

1-1/2 

!! w 1!. 
ll011 X 41 11 X 5411 

6 

173 

200 

77 

188 

!i w !2. 
27 11 X 57 11 X 1511 

b li !i 

7011 X J6 11 X 4011 

55 tons 

71 H.P. 

75 

115° 

830.,000 

1811 dia. x 84" L 

75 

1.L !L 

9011 X 7211 X 8411 

3 
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Approxo max. wate:r req1do u.s. e.p .m. 

Pump H.P. 

For.150# Air/I-fin. 

/3 

1/3 

(iii) ~J;,.T?. COOLED COiDEW3.lli1 (stationed outisde 
bldr,J.) l! !i Q 

Page 60 

For 300# air(Miu• 

6 

l/2 

li li Q 

Overall sizo 9011 X 9011 X J611 2 X 9011 X 9011 X 3611 

Fa."1 H.P. 4 - l/2 H.P. 8 ... l./2 M.P. 

Main delivery duct, size dia. - l-Iax. length 1001 1011 

Common header II II 600#/rrrln., max. 1411 14" 
length 1000 

bra.nob II II 300///mi.n.,, rna.v;:. 1011 1011 

length 1000 

flexible 11 II 150#/min., Ha.x. 611 6" 
length 50 1 

~: - (a) FleY.ible duct to taper to 311 dia. for entry to aircrafto 

(b) Duct le,'1.gths above arc to show ~prox:iJnate allowance in cost 
figures and do not represent ma:d.raum lengths of ducts which 
could be used if so desired and any necessary increase in duct 
size allowed. 

(c) i!eigh'l; of equipment, less duct.uork:, for the supply of 150# 
air/m:tn. is estimated to be in the region of 12,000#o 

(d) \'/eight of equipment, less ductwork, for the supply of 300#/nd:na 
is estimated to be in the region of 18,000#. 

(e) Above weights arc based on air-cooled condensers will be reduced 
somewhat with vrater cooled condensers • 






