I. Facility Desipmation
Altitude Wind Turmel —(Test Section 20' diameter)

Censtruction started 1942 - Operatiam February 194l

II. Rll_'an
Lo To investirate (under simlated altitude conditions)

l. Engines - turbojet, turboprop, ramjet,
reciprocating - piston

2. Ingine controls

3. Afterburners

he Inlet ducts

Se Exhaust nozzles

6. Complate anm-propeller, propulsion-unit
installations

Be Infomtim cained

1. Operating characteristics of engines at
simlated altitude conditions-stability of
outmt, thrust, fuel cansumption, temperatures.

2. Reliability and effectivensss of controls.

3« Flow characteristies of ducts and nozzles ,

L. Aerodynamic qualities of engine - nacelle and
other configirations

III. Structures and Equipment

Ae Identification

Structire No. Name
7 iltitude Wind Tunnel (ofﬁ.caa, lhap,
control room) :,
8 Exhauster Ru.'hﬁng
9 Refrigeration
10 Cooling Tovwer Z‘Is. v 5
18 Mr nt?er Hos 1

3; Descriotion

The Altitude mmla-mporsmcmm
mmn’that is amxmuly 560t x 200! mma




IIT. Structures and Equipment (continued)

shell, The outer covering is a 1/8-inch steel
"weather-gkin" which is sealed to prevent the
entrance of moisture. The upper half of the test
section is hinged longitudionally and can be
opened in about 10 minutes by means of a hoist.
Models are carried over the test section and
lowered into place by a 10-ton hoist. Models are
mounted in the test section by attaching them to
trmumnion plates at the sides of the tunnel test
section. Frequently, additional support is obtained
by using a strut extending upward from the tunnel
floor. The model attachment plates at the sides
of the tunnel and the suppart pad for the strut
are independent of the tumnel shell but are in-
tegral with a balance frame which encompasses the
lower half of the test section. The balance frame
is supported and restrained by a lever and scale
gystem which is potentially capable of mesasuring
all foroes and moments acting on the modsl. At
present, scale heads are installed for measuring
thrst (or dreg), 1lift, and pitching moment only.
The foroce scals readings are printed on paper tape
‘when an operator pushes a control utton, which he
dnuon}yﬂbenan@tindiaatu#hatﬁzmlsh
in balance.

2. Tunnel Drive

Fan dia, - 31 feet

No. of blades - 18

Construction - Iau.i.m’md aircraft quality spruce wood

Drive Motor

Fan speed 10 to fao rm.

Air velocity - 425 mph. from 30,000 ft. up, varying
to 250 mph. down to 1,000 ft.
¥inimm velocity 30 to 4O mph.
Velocity control, infinitnly variable.

lMach number rangs -

Mach No. 4
0 %o 0.23 st 3.8 peia (max.)
0 to 0.63 at 1.72 psia (min.)

Stagnation pressures-
Mintmam (approx.) Ol stwos.
Mmm {a;xm } 1 atmos,




FI. Sheachies at w abuttmet)

Total connected load 10,150 KW
Gas cooler - water spray -~ 935 KW pumps
Exhaust through mufflers to prevent noise
miisance
Original installation - Four, «orthington,
four cylinder, double-acting reciprocating-
piston vacuum pamps
Bore - 60 inches
Stroke - 30 inches
Horsepower per unit - 1,750

Hotor voltage = 2,300
Speed -~ 13 13
Displacement - 50,000 e aaah la-cy’nn&r

Additional equipment :.m.am 1951 -
Three, Ingersoll-Rand Eight-cylinder, double-
acting reciprocating-piston vecuum pumps
Bore - 39% inches
Stroke - 1 inches :
Horsepower per unit - 2,000
Motor voliage -~ 2,300
Speed - 327 rpm
Z)izplaasmnt - Sa,om ﬁf!ﬁ/&&ﬁh wm uw&:&m

Simalated altitude - 55,000 feet (n
Note: - By means of 6-foot dimm

these exhausters can also a

ax!smst eayacﬁztw of the .

Wlmmm,m%m“wmﬁm
o:mmmmmngmm m:& (by means of




III. Structures and Equipment (contimed)

Use - principally for cooling air
circulating in the tumnel but
can also assist in cooling make-up
airfor large flows or very low
temperatures.

b. Hake-up #ir Drying and Cooling

Nunber of York Compressors - 12
Type - reciprocating
Horsepower per unit - 150
Refrigerant - reon 12

Primary refrigeration coils reduce
temperature of air at atmospheric
pressure from 85°F dry bulb and 73°F.
wet bulb to L1°F. saturated.

Activated a]mm.na beds further dry air
by adsorption (reactivation by steam
heating)

Secondary refrigeration coils further
reduce the temperature of the dried air
to -419°F, This air can be taken inte
the tunnel air stream or piped directly
to an engine intake,.

c. dater Coolins Tower

In the operation of the refrigeration
equipment, heat is dissipated to the
atmosphere by means of a cooling tower
in which cooling water is exposed to the
air,

Pump capacity - 63,000 gm

Basin capacity - 600,000 gallons

On tower temperature - 939F

Off tower temperature - 83°F

Condition for above cooling - 73°F
wet uld

Nunmber af cells - 18

This cooling tower is also used by
the Engine Research Building.

Se mmm&mummmm

Pﬁ.pllimﬂrudrmhﬂum
Research Building and the Propulsion Systems
%ﬁ*ﬁ%ﬁ%ﬁw

TEEEE num_




IOI. Structures and Equipment (contimed)

Engine inlet pressure fram 0.1 atme. to 4 atm,
Engine inlet temperature from -100°F to 350°F.

be Combustion Air Ceoling

A4 turbo expander, is installed to refriperate
combustion air supplied to the test chambers
The nume plate deaign conditions for this
turbo expander arcs

Inlet Press. 55.0 PSIA Mpo 350‘%-
Bhaust Press. 13.5 PSIA  Temp. =97.5°F.
Gas-Air

Capacity 405,000 1b./hr. Speed 6,500 rpme
Max. operating speed 5,500 rpm.

ce Combustion Air, heating
An indirect, gas-fired, combustion-air

heater hos the fellowing desizn capecity
for air at Ll psigs

Inlet temp. OF. Outlst « e
88Ce 1w*° .
225 29§ 395

120 190 290
L0 10 210

6o Other Bpmuipment
Puel supply system

Manometer system for meamuring and recording
pressures

Tempera ture measuring and recording a;mimt. :
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