1 TITLE OF THE | NVENTI ON APPARATUS AND METHOD FOR NEASURING QUTSI DE
AVBI ENT  TEMPERATURE BACKGROUND OF THE | NVENTION (a) Field of Technical
Art The present invention relates to apparatus for measuring outside

' for aircraft,
anbient tenperature (QAT) during ground tenperature tests
and in partlmgul ar, to a portable devide used for the accurate nmeasuring of

out si de anbi ent terrperature The present invention also relates to a
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met hod for neasuring outsi d erature during ground tenpera
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to be neasured as a reference point. nmon tenperatrure s rs for
measur enent of outside anbi ent téﬁﬂﬁPEﬁUYHJREb positioned either directly
under the aircraft's wings or other shaded |ocations around the aircraft.
The drawbacks of the conventional apparatus and nethods are the inaccurate

terrperature readi ngs as aA@KGROQNU@lh?HEQN\f%I?ETQI?ﬁGQI gg?dal rg'; 2](?[ heat

tt obj ects i nst ance, engi ne exhaust
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posi ti Mo 5 %rtag} o g\ﬁcé %n'gg rfglr t'f]e accurate measuring of outside ambient
temperature. The present invention also relates to _a method for measuring

outside ambient temperature during ground temperature test for aircraft.

(b}  Description of the Prior Art
In most ground temperature tests for aircraft, the_ outside ambient

temperature (OAT) has to be measured as a reference point. Commonly,

temperature sensors for measurement of outside ambient temperature are

positioned either directly under the aircraft's wings or other shaded locations

around the aircraft. The drawbacks of the conventional apparatus and methods
are the inaccurate temperature readings as a result df radiation from the ground,

other heat emitting objects, for instance, engine ekhaust from the test aircraft,

and/or other interference. For ground temperature test for aircraft, the test is
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normally conducted during the hottest part of the day with the aircraft parked
u_nder an open (un-shaded) apron.  If the outside temperature measurement
point is not positioned at an appropriate position, the outside temperature
measurement point could affect the aircraft's temperature analysis subsequently.
This is because the current temperature measurement point is not properly
shielded from any potential radiation effects, in particular the effect of ground
radiation, and hence there exists a possible heating of the air around the
temperature measuring point. FIG. 1 is a schematic view showing the typical
outside ambient temperature measurement points 12, 14, on aircraft currently

cafrried out using conventional measuring methods. The temperature sensors for



measurenent point could affect the aircraft's tenperature anal ysis
subsequently. This is because the current tenperature neasurenent point is
not properly shielded fromany potential radiation effects, in particular
the effect of ground radiation, and hence there exists a possible heating
of the air around the tenperature nmeasuring point. FIG 1 is a schematic
view showi ng the typical outside anbient tenperature neasurenent points
12, 14, on aircraft currently <carried out using conventional neasuring

met hods. The tenperature sensors for 2 2 neasuring outside anbient
tenperature are positioned under the wings of the aircraft or other shady
| ocations around the aircraft. Due to the irradiation from the ground, the

t enper at ur ' | ; - ' to
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I nsul ated from ot he(é ?nvi ronment effects, and therefore the neasuring
device is PPRd, 18] PRt GrdngR are RacHBatehe portabl e. The neasuring
device includes a non-netallic housing and a conditioning circuit for the
t enper ature neasurenent. The conventional nethod and device do not provide
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- the measuring device is complicated in structure and may not be portable. The
-~ measuring device includes a non-metallic housing and a conditioning circuit for

the temperature measurement.

The conventional method and device do not provide a standardized
- -reference point of measuring outside ambient temperature, and accordingly, it is
~an object of the present invention to provide a device of measuring ambient

temperature.

SUMMARY OF THE INVENTION
In one aspect, there is  provided an apparatus for measuring outside
ambient temperature, said apparatus comprising
a supporting stand;
a shielding device (30)-including an upper shield and a lower shield
mounted on said support stand;
an oufside ambient temperature measurement device having a hollow
enclosure provided with a plurality of holes, located between said upper shield
- and a lower shield, said outside ambient temperature measurement device
comprising an enclosed housing having an air inlet and an air outlet and defining
- an air flow path therebetween, a temperature sensor located in said air flow path
- and a fan located in said air flow path for drawing air through said air inlet along

said flow path and out said air outlet.



anbi ent tenperature, said apparatus conprising a supporting stand; a
shi el di ng device (30) including an upper shield and a | ower shield nounted
on said support stand; an outside anbient tenperature neasurenent device
having a hollow enclosure provided with a plurality of holes, |ocated

bet ween said upper shield and a | ower shield, said outside amnbient

t enper at ure neasurenent device conprlé'ng an encl osed housi ng havi ng an
air inlet and an air outlet and defining an air flow path therebetween, a
tenperature sensor located in said air flow path and a fan |l ocated in said
air flow path for drawing air through said air inlet along said flow path
and out said air outl eBRIEF BRSERIPERIRIGH ITON: ORAWEINDRAWNGS FIG 1

depicts a con\c/!_eI r{‘gnal thod of . B05|t|on| n a tenperature sensor to
neasur e out si de Yertighal methed of pasitionjag stepnearatuie sansdr an

appar at ustofrieadirasiisiag aﬂ%[éhﬂ%mﬁi’%‘?@t tenperature during ground
tenperature test . FIG rspective view of the outside tenperature

measurenent as the apparatus of FI G 2 DETAI LED DESCRI PTI ON OF THE

PREFERRED ENMB Referring.to FIG 2, there is shown an apparatus for
measuring out g??@wg@a?eerﬁf’e?tév ?‘ﬁt%aé" @BP?F&:}%? aa%mﬁfbeatsuﬁe test for

ai r cr af t aniiientiepsiarbtife dmjﬂgcg(mmd; &qﬁp@raimgp ng stand assenbly (20), a
shi el ding device (30), and an

FIG. 3 is a perspective view of the outside temperature measurement as
the apparatus of FIG. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 2, there is shown an apparatus for measuring outside
ambient temperature during ground temperature test for aircraft. The apparatus
100 comprises a supporting stand assembly (20), a shielding device (30), and an
outside ambient temperature measurement device (40). The supporting stand
assembly (20) includes a tripod stand (22) and a vertical support (24).

As shown in FIGS. 2 and 3, the shielding device (30) includes an upper
shield (32) and a lower shield (34) mounted perpendicularly to the vertical
support (24) . The upper shield (32) and the lower shield (34) are spaced apart
along the vertical support (24). The shielding device (30) is made of canvas
material which can eliminate the possibie solar or ground radiation during the
test. The upper shield (32) and the lower shield (34) are of a size which is

| sufficient to block away or cut off any direct or indirect solar or ground radiation
during the standard measuring times, i.e., from 8am to 4pm of the test day.

The outside ambient temperature measurement device (40) is positioned
in between the upper shield (32) and the lower shield (34) at the vertical support
(24). The measurement device (40) comprises a hollow enclosure (42) enclosing



out'si de ambi ent tenperature neasurenent device (40). The supporting stand
assenbly (20) includes a tripod stand (22) and a vertical support (24). As
shown in FIGS. 2 and 3, the shielding device (30) includes an upper shield
(32) and a | ower shield (34) nounted perpendicularly to the vertical
support(24). The upper shield (32) and 4he | ower shield (34) are spaced
apart along the vertical support (24). The shielding device (30) is nade
of canvas  material which can elimnate the possible solar or ground
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provi des g eFding fromradiation fromthe ground. The induced fan (46) is
- fmount ed across the

The hollow enclosure (42) is coated white and is made of fiberglass
material or the like. A plurality of holes (33) are provided on the upper section of
the hollow enclosure (42), acting as air inlfets to the hollow enclosure (42). The
temperature sensor (44), may be a thermocouple. The temperature sensed by |
the temperature sensor 44 is then recorded by a data logging system (49) within
the cylindrical tube (42). The induced fan (46) is battery-operated and is installed
at the lower section of the cylindrical tube (42).

The ambient air is drawn in by the induced fan (46) to the hollow
enclosure (42) via the holes (33) on the (42), passing the temperature sensor
{0 (44) where the temperature of the ambient air is measured. The measurements

are recorded at the data logging system (49).

The ambient air is prevented from heating by solar and ground radiation

by means of the upper shield (32), the upper shield plate (48) and the lower
shield plate (50), and the lower shield (34).

During ground temperature test for aircraftthe apparatus (100) is first
positioned at a distance of about 5-10m away from the aircraft to eliminate

possible interference during the ground temperature test. The shielding device



openi ng. The holl ow encl osure (42) is coated white and is nade of
fiberglass material or the like. A plurality of holes (33) are provided on
t he upper section of the hollow enclosure (42), acting as air inlets to
the holl ow encl osure (42). The tenperature sensor (44), may be a

t hernocoupl e. The tenperature sensed by the tenperature sensor 44 is then
recorded by a data | ogging system (49) within the cylindrical tube (42).
The induced fan (46) is battery-operated and is installed at the |ower
section &80k fcleding few ueaewhu@é (@22 pndithe lowei shielda3d), of tHe mpparatuby t he
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(42) andlobBSr !s?sqgﬁ]e&lgf);aé]nd the induced fan (46) are checked.

Whilst the above temperature apparatus (100) has been described in
relation to use with aircraft ground temperature tests, it is suitable to measure
outside temperature in any application where interference from solar, ground or

‘other forms of radiation may normally disturb measurements.

The foregoing description should be considered as illustrative only of the
principles of the invention. Numerous modifications and changes will readily
occur to those skilled in the art, and it is not desired to limit the invention to the
exact construction and operation shown and described, and accordingly, all
suitable modifications and equivalents may be resorted to, falling within the
N scope of the invention.



(46) are checked to ensure there is not blockage to the holes (33) (acting
as air inlet) by foreign objects. Anbient air is drawn into the outside
anbi ent tenperature neasurenent device (40) via holes (33) and the
tenperature is sensed by the tenperature sensor (44) and the nmeasurenents
recorded by the data |ogging system (49). The functionality on the
tenperature sensor (44), data |ogger system (49); and the induced fan (46)
are checked. Whilst the above tenperature apparatus (100) has been
described in relation to use with agj@igkt ground tenperature tests, it is
suitable to neasure outside tenperature in any application where
interference fromsolar, ground or other fornms of radiation may normal |y
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and it is not daesi red..to {i mt the invention to the exact construction and
operation showl 3%%@%?36‘3& and accordingly, all suitable nodifications

and equi val ent sa shigldi®y 66568 [30] ikdudihglahiuppershididadd's lowsCsfalgl the
invention. 6 CLAIMS 1. An apparatus for rmeasuring outside anbient

terrperat.ur'@?f‘%tgﬂd)rhiﬂj‘élsﬁt)ﬁ%ﬂs H'pyi sing a supporting stand; a shielding
devi ce (30) i nGirigtiisdedmbiBREen Sk ARG sardniR det e ind R HBliSH on said

support stand; _
enclosure provided with a plurality of holes, located between said upper shield

and a lower shield , said outside ambient temperature measurement device
comprising an enclosed housing having an air inlet and an air outlet and defining
an air flow path therebetween, a temperature sensor located in said air flow path
and a fan located in said air flow path for drawing air through said air inlet along

said flow path and out said air outiet.

2. The apparatus as claimed in Claim 1, wherein the plurality of holes are

-used as air inlets, allowing withdrawal of ambient air to the hollow enclosure.

3. The apparatus as claimed in Claim 2, wherein the plurality of holes are
made on the upper portion of the hollow enclosure.

4. The apparatus as claimed in Claim 1, wherein the upper shield plate being
coated covers the top end of the hollow enclosure.

5. The apparatus as claimed in Claim 1, wherein the outside temperature
measurement device having a hollow enclosure provided with a plurality of holes,
further comprises a data logger for recording the temperatures measured by the

temperature sensor.



an outside anbi ent tenperature nmeasurenent device having a hol |l ow
enclosure provided with a plurality of holes, |ocated between said upper
shield and a |ower shield , said outside anbient tenperature neasurenent
device conprising an encl osed housing having an air inlet and an air
outlet and defining an air flow path therebetween, a tenperature sensor
| ocated in said air flow path and a fah located in said air flow path for
drawing air through said air inlet along said flow path and out said air
outlet. 2. The apparatus as clained in Claim1, wherein the plurality of
holes are used as air inlets, allowng wthdrawal of anbient air to the
hol | ow encPosur Ehe agparatus apgainatdin GieineHaivreckin theQippen shieldpeitebndt he
plurality gf ar.e de on, the. u r portion of the holl ow encl osure.
4. The appglree{ uépg@&gl%{?ﬁﬁeicﬁa@@wm %EW?EF& n the upper shield plate
being coated covers the top end of the hollow enclosure. 5. The apparatus
as claimed,in &}ain11, wherein the outside tenperature neasurenent device
having a hbl | ow EhEPRAaNIS 35 SJameddn Wlaim & wheren theemperaiuressenspuisteher
conpri ses meﬁﬁbgmkmgger for recording the tenperatures neasured by the
tenperature sensor. 6. The apparatus as clainmed in Caim1l, wherein the
upper shield plate and the |lower shield plate are coated with white paint.
7. The appar at i a1 ai. - wherein.the tenperature sensor is a
t her m)coupfﬁ, . g?%%ggg%%%ﬁ%ﬂf? @%P%@ Wﬁé%'%pﬁ ‘ip,p%bpﬁﬂ"? upper .
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shield and Fomer Y5 HE " canvas materi al .



