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A mew bomidiee celtbeion feility which wses e iwo-pressure principle Jor permring gz of ivowes
humidity has been developel at NES tor calibaling and 1!51in.5p|:}'5r\c-‘ncl:';m. Tilfrelatﬁ-i |'.L|:n':rjﬁ.il$ mrge of the
twn-proaruro humidity gebceater 45 5t O perecmn for simbient temsperatares, —#0 © to 83 ' aod e chember

exsyres 3 te 200 kFn [ebeolute). This 1p equivalent to a nominal dewffosl peint enge of —E0° e 30 50
A Sk Tedte s meyda anith the MBS wtandors grosduckric lpaeo cher v o gretion ol U priasiatents
ooeTRting angc, The eslined muvimorn unzerminegy (e standued deviations] is 0.8 percent BR jor sesopers-
wares 0 % 1o B G which in wmts of dew poict comespoads o 55w imarer] medimsm et vty ¢l 301 0 e dee
pritns —36 *r B0,

Koy Womisr Calibration; dew puinz: humidity; byzrometers mixing mbing rlative humidite; twospressucs gonemtor

welume £atia: wRT YEPOE,

1. Introdudtion

The Nalional Burean of Swndards develope, muintaing,
and dissemiost=s the stendards for the hwemidity measoce-
manl syatem in the United States of-America. A gravimetris
hygrometer serves a3 the primary stasdzrd [1]%. Two preci.
alon aumidity geperatots [£, 3] are weed as the privcipa
facitities [or calibrating transfer and secondavy standarde,
and for teating and evaluaring hypremeters and sensots. Ona
of theae geosrators [A) hae been i ase sinee 1951, Ty opovates
on whar Is now Erowil as the two-praszuee prineiple. 4 stream
ol 2as al an clovared pressure is saturated with reageet 1o the
licuid or solid phase of warer and ther expunded lu u lowsr
pressnre, Measureoents of the prossoere and lemparabore of
the satmratze gas stream, aned in the test chamber after
exvansion, vield the dals pecessany to compute the water
vapor condenl of the zas stream. By sﬁienting and AR iy
approptisse booperalares and presswres, it s possibls b
gracrate any desived leve: of hweidicy in the gas stream,
Chrar the past 25 remre this gevertor hus perfomed wits
relinbibiry, conveoremees, and versatility. When the decision
Wi rnade o leplace Tls old fencraler with o mwedem famlity,
the inherent sdvaniapes of the lwo-pressure principle weps
the husia for the new desion. 1t seems apprapriate, therelore,
to call the mew geoeratur “The MBS Twe-Pressure Humiding
{alibracion Facilivy, Mark 2.7 ]

Mark 2 prodorces # continuous styeam of gas whicn can fow
ar sny specified rate up eo CLOO0S ms—toeolgh @ Les)
rrarelier im whinh the FI-'.].II';UH J'l.'rrrr;i{;:y ran he varied Frem 3
In 93 percenl, the temperature foom — M7 e HO °C and the
apaolute preseure from 3 o 200 kPa. Tiis designed o operme
elbaer munuali;.r wr with dig‘itﬂl cienpuker con'rel. This papcT
deserihes the operation in the mapual mode with the gas
siream in the ezl charber ot appeoximately 100 xPa.

1 Fipear in biskans dvcnas the b rodes e 01 the wad o6 b cupee

2. General Considerations

The valibration o7 o hygrameter with the wwo-pressurs
hsidily peneruor can be made in variuus unils which relutn
in the quantisy of water vapor in o malsd gae. Among the s
COIAMON kTS are mixing radin, dew-no'nl remperaties, retgs
Hve humidity, and volame raip. These cxpressions are de-
fined in lerms of teel gos behavior and secount for the {acl
that the sslnration pressure af prre water In the preseace of
an Tnert gas differs fom that of pure water alone . These quils
have been defined in general teons by Harmiaen [4]. Wexlor
[5] has defived thesc wlls sxpliciy for the two-pressure
g&tmmtﬂr ::I:I. LErrms ﬂ'_‘ li'lf_! Measnrements I:Il- :hﬂ ;'-ﬁtl]‘]'atiﬂln
tetnporubare and preasare (.¢., 0 the ool satuensor) acd 1he
tecnperabere and pressute dn the tast chamibes or other teal
space,

The saturailon l’:J"l.'ij.ug ratio, Fg, uf the medsl Bl L:rm:rg.'mg
from the gescoor is

_ L MEL T} (1)
T WIR, AR, TheiT o]

wheve My = molesular weight of water vapor,
M, = molacolar weight of the carrier gas,
2ufTy) = saturation vapor pressce over a plane awcace
nf -he pure phaze of liguid or solid water at the
satdrabnr wemperaiure, T,
P = =aturvabor pressure ancd
J°= enbancetnens fieor dnd (& defined Do

T enhancement factor, f, at the saiurater pressure, £y,
and temperatur:, T i5 lfxpr::r-ﬁed h}.r
Py AL — xy)F,
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whert 2, ¥y = Hhe mole fretions of gas and waler vapor frl
tle saturaced mixtete, mespeclively.
The definition of (he rolative namidhy KH in the b
chambar of e genevator is BRH = (xfia, o 5 WD

whers 2, = the uule fraction of waler vaper u o2 plven
saraple of maist alv choracterized by prassure,

., and lemperature, T, and
%y = tne mole fraction of water vapor i the sawrated

smdulnde ot the same valaes of [Fresdure, P aord
semmpreature, T

Substitating appropriate expressiens for the mole fractions
vislda

_ HE, Tt ':é'[.TL} P, ;
RH = e r  ara 5, SR )

where fiP,., T) = enhancoment Zactor nF best chanber

pressure, P-, and lempeeature, T,

e i Te) == sutoeslion vepur pressure over o plane
surfaee of tae pure phase of lguiel or
golid water st the test chambier 1emperas
wre, T pnd

P. = tesr chamber pressire,

The “thenrodynamie dew-raize I frost-poist) tempecas
ture” Tq of 5 moist gas ot absolute med presswe, £, s
eftned a5 that lemperiarre ab which the muist Hag & EATL-
rabed with respect tn 1 plane surfzee of pure hauht forselid
avnbor. Lhuw daor P"“{“"r PR o S | Fe the Pl enEITE
getietator is ontaibed by the jterabive selutian of

FiFoy Taheod ) = il Taeult) 55 )
£

wheer &, anedl F are values sbtained feorn suitahte rables sl
P in il irosluts proetars in ang mpaes s wabien thoe fe
Eilled with Hthe maisl gas, e, the mitmr chambey of & diw-
point nygmmetet.

The volume ratin, ¥, aF the moist gus of the two-pressure
generator

o FP T Ty

- ' - (R}
Bo— JF, Tend T '
Henee, with the ssteblishment of constunl tewpe atores

and pressures in the saturatar aod teat chambar, the various

nwisa of humidity can be calcnisted for the maist gas ohu-
uced by the yan-pressure Lmidity generstur. The Jurmula-
tons? of Wexlor and Greenepan [6] sed Golf {77 are wsed for
ohtalning bhe saluration yapor pressaae of wiater TN

= T G- near Tl e 2wt rs by Weslre, “Vapr Swonms Fi
28" Vapcr Proeeate Foamulivion for boe,” Lol o be bl
. i bt gned, Siner Fylod®s ] vanses o cnhemanmi i
Fr i wom chugesludear an the inrer pmcssaee fumalitinn, i~z anor wiil e moidied [x
oalanin o e wew wigen o the anpa- grestae, Eleamvr, che e o rult
2 serinmmsmme Ay Wik ol ksl e i, chanpeein L Ghed emvade sl e e ol
e pradaud { B gy R TR iy s,

vaspootively. Wher air is Used a5 the 01r7iee gas, the valies
for the enhancaraent facior, £, for vir, given oy Hyland [3],
o¥er the temperanae mege —50 ° 0 M0 and pressures
feem £.25 % L7 (o 107 Pa ure used i the above equations,
O reansoars {¥] s oprainest o simiplified cquatton for " which
can be essily programmed fur o cwoputer ur in be calew-
lareel with the aid of a proggammable pocket ealeulasor.

2. Description

The trowpraszure pethod {or generating ot producing air of
kerown numidity ineelves saturating the ale oc other gas &t
hig pressure with water vapar and then expandiey the wir o
u lower precsure, The generator s desipred dor 2 mozimwn
suremlor operating pressure of 3.3 MPa which o nwm oone
trols the munimies rebaive buaddiy, Pigure 1 is a simplified
Suw disgram which Mustrates the privciple of operation and
REIL - TS T RELLL L ] L L E

Compressed air {rom he honse provssre lime v Besl
cleatied by osing ecmmersizlly avaitahle Blisse mub oir
ihiers, D. Alternatively, in the case whera & gas other Hhan
alr is msedd ok aiv of higher pressure than available from the
honse air line ia required, cylinders of high pressure gis are
conmerted w o munifold o the mos s intreebired dole tue
angararis Gawnsfrewm of the desiocant wwers. Tww aressurne
regulatecs, By and Ry, e vsed ta conlred the prossure in the
humidiiyirg system and 4 flowmerer, ¥, 12 uzed 10 maniter the
flow rate.

Sapgration of the wir at high gressure i acenmplishad in
e seiureeors, 3, and Sy, Presaturator, Sy, 1= iomersed o g
bath, B,. which is maiglsiicd 4t & temperature of 10 ° 0
}5 0 watmer than the desired sslention tempermars. Thu
ALl st ETR I FIETION
presaturates langentiahy i “he immer well and directed
alightiy dowrwerd inte the water, & liquid fevel sontmller
autnmalivaliy mainrains & Hied veater level in the presatucater
by comroliing the zafensid vaben, Vi, Supoly water is maine
tainad in 8 eotitiner, O, which iz st the same pressure ss the
presaturates, The ait enters the pressturator tazeugh o 2ol of
1.27 em 0.3 i) nod. wbing and exils @i the top of the
sutratoe through a 5.08 o .’5 Ll ol tnbing, Vypey Ji6 0T
AW stainissa skeel whing and fnings are usest thooughout s
syEtem.

The ajr then prezes thiough the thres heat exchangers. Hi.
Hy und Ha Jocatod in the batn, B, which 15 operated at &
tesppersture ol 0.5 * lo 1.0 *C waymer than the final saters-
tion tempeeature, The air which anters the hest exchangzrs in
beda. Py, o warmce than oad shes nueparazturatad with racoser
to the temprraturs of bath, Be. 1he pursess of Lath, B i to
wmgks il casicr w uchieve tevnperature comtral in dhe fical
bash, B, by temperimyg the air so that i & close te, but sl
slightly shave, ke final salupution lemperatire,

The six radiater type heat suchangers, 4 theough Hy
Tacated fe barhe, Mg and By, were destgned Jor minimu
pressare crog. The airentens the botivw of sacl heat exchan-
ger which 13 A horizeniad tobe 304 em {2} o.d. and D5
{18 inj in tength, The top of fe heat exchanger, which &
similar ta design asd dimansions 1 the buttom, iz conueried
16 the bt with sixteen parullel tabes b9 oo {0075 in n.d.
and 0.5 ™ 20,5 i in length as shown in Hgoee 20

Ader the air emerges fiom the conditioning Lath, Ba. 7 '3
brought 1o B Tind saturation valae by bBewing theowy e

arls Hangesh Flare pathias, A catera the
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three heat exchangors, Ha-Ha anid the feal saturgion, S
which are located 1n the bath, By, Under the worst opesating
conditionz, e, ata fow rate of 0003 s and at a pressaes
af one atonsphere, the matimorn pressoee dron belweets the
prﬁ-athrnrni- F\“ ﬂn-r] r1-|.= n.'-sr-'lpt nf I'\P 'ﬁ:lu] sahrRloTr, cm Ta
00 Pa, Although rthe pressure ovop in the tires heat ex-
chanpers m the Binal bath, By, i 2mall, there i a1l w finite
prezaure drop and if this preamire drop occurs after the sic
reaches the Jinal saturation tenperaiase, it will cause the air
o be unsaturated. To make vp this deficit, a fnal salnmior,
Sz 19 instzlled downstream of the heat exchanper, s [n
adibicion o sesaloraticg the atr, e (nal satacstur poovides

adilitonal serfare area to asswe that any water droplets
which may e entrained in the air stream precipitale out.
The fingl sarurator, B, is a tuhe heving an o.d. ot 1145
cra f3 3 ind with wall thickness of 00935 era {02375 ind and a
langzh oF (6 M em £26 10 The tohe isoplaeed oo leoeicontal
pozition and s hal fifled with warer. A segment from the wp
nf the Wbe wae cemorved aml veplaced wilk a flak plate 20 that
the Beighl of the ajr spuce above the water s 2.5 em. In
addition, the air stream 8 <ivided into thres channels above
the water surface and 10 cweh chaneel thess 15 0 mars ot #ir
deflectars to foree the wir onto the water surface. In figure 3,
whick s a photogruph of the Anal salorater, the large ubs

H3



Wuuse 2 Bedivige s bt svchanger

loweater: nenr thae ead of the sarncatar i the siretler tube, Pl
nence, sdier tubes provide access for pressure and wernpem-
e eaznaie s ancd also a tap thywagh which the saturated
aie cun e [rought from the genesator at the saterator nres-
slte, ly-passing the exsauslen valve, Vo, and he test chame

nn-,wg,ﬂs feom the Finel sataeater, Sa the =h s
ewpan.oec' b o dnwer pressure trough an exparmcm viehee . Vo,
t.,Eun' 4. wiigh is _Jlu.'g,d ertornesd by the hath, B‘d Thia waive
is thesmally inaglaterd and peosicded with @ neacer to mamtsiy
the vaive xeed plumbing above the dew-noint empecatuve of
the i!LLiabﬂ{'iA_-sﬂy wuobarl test o, The copinsisn salve 1= a
Higital coatrd vedve with a O-hit asalmion. B coceols en

How alemenis (morslest whaose effec 'E,_Ioid.l Cryzdeserionnl
nreds can be chosen syer # tarzs 511t 1. The efrecove

arcus of Pl ow condmd elemen's are ﬁrmt!get‘] in a hirary
sequence. The valve has 4 1n; £

sum vadve coeflicient, €7,
of Jund a resolurion of approximately L2 percenl of 2 Cypof
.01,

After expansics, e 2ir passes through the Beal cochan.
ger, He.

apprusirestely 11 moin leegily, to being ey aic bank b e

Ty vaine: Cr

eabam pur minaly

T by nuizbes

- goimzie o ot 3 iy O 2ng a2 onse v ke
7 eemerr. drop i § 1l

which s eoil of tebing, 2.8 rn (1.5 40} 0. 2nd

Ficusr 3. Fiesd Talrricr

et Lesnpueraterey befure i eneers the test chanber, T, Buure
3. The air from the Lt vhaeber Ciacharges inte the ladwra-
tary ar inte s v BaRTEL. In the {un‘.\n L::ké-:, the fest

<he

pressuTes thm ug.’l l}’w e o{u %u(L:lb]c buck-prosserg n,y.l,]a—
A igngkh wul flerible stainiess stel Towe eowesn s esl
J‘hambe;‘ ared the Sl beat gr(,h;uu.‘r»r RETT ik rhe (2=
faer te e tedien gt of the hatly, The teas
B2 am (P TH i w, c., .95 o M7 m} wall chickocss
and 40,6 cm {16 i i lengrh, Tubulac sudon
the ~hamber i ailow macharical eentnola and obe
te e %muf'h i oamid o ot the warking soace and for
mensuring the temperature and vrsssure insile e r'.’nalrm(r
Asi stater] préviovsty the emperstoes o Uur tiral bash, By,
pan e maintaised over Lke mnge —AE® e B0 i‘he
lemperatures of ihe baths, By, Ba. ond By, me each malne
Lobned bo Balancing o small snoens of comstann cooling with
comtrolicd heaiing, Conding is indueed by pamping the liguid
bath flubd fom each bata theough i sesceinied hea e
change cols Iecaded in the rafrigeration bath, wlich
s e sooked with Hgnid carbre deside The 1 ncu_uu]:,h.
irdiomtnr 2o bemnperalure eonirodler S bath By, iz an oo
wvpe whick conteeda the opening and clasmg af & selenic
Lgubl varben disxide Boe. The legpenibos:

L

valre oo
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controdlers far baths, By and Ba, are the nower peagortinnel
Py with recictunes theermamelisr sanear and Troe l"'mlh_ R\_-,_
time proporiional with reset using a plabinum eralstonce
thermmeter $e030T.

4. Instrumentation

A=z indicated in egs I through 5. the caleulations of the
varipus urits of woridily corwie the mcasurement of the
tomperaiures awl pressures of the fingl subtralor and the test
chamber,

Tuo facititate the anscrnation of das acquisition, the rezist-
ancea of the colibrated nur-lead atandavd piacinnm rosise-
arce thermometer and the calarbnelde type platinum vesist-
anee thatmuometer are measvured with a 385 Hz excited bridge
based ~noa desizn by Culkosky [10]. The bridge utilizes an
iluctive ratio Jivaler and veguines unly e adjuslusol Lo
balareing. A builkin plase-sensitive null-detector easily
ekl Fes L ,u.ﬂ. in 25 2 Small deviations fom balancs sre
recardet epntianonsly with an analng recorder andfor the
BLD antpaat of u digital velncter is wsed for rocording the
data nn 3 teletypewtiter ot any pracelected time interval. ‘The
plattnum ersistanes thertnmnekers woere calibeated at BBS on
the Tntemational Practical Trmpesetore Suale of 1968 und
5uh5!.>r{|_|,enﬂ}' cherked fme tire to time at the Iniple point of
water. It is eathmated that the uncertainty in the temperators
measurement is an order of magnitude more acourate War the
required LU mnillideprees.

The prossuces are raeasured with caiibrated fused quarts:
Bﬂ)urdﬂﬂ Lube Presbure mdges I:i]l.]'i.‘l.l‘F“:d wiﬂ'. BCD Lll.t-:[.lLl.tEh
The: ranges of the pressure gages used in the genezalor are 0
oAk 21 T Ol Paiu} L 1las oot cliacuber aoed 0 g 0640 MDa
{10} psgal oo 0w 3.2 MFPa (500 peigh for the satuiazor. These
FiouRE 1. Expaasion vafie gagen ara peviodicafly calibraled with o dead weight piswa

FreUry 5. ¥t charices

a3



Tumes & fhe pererntage diforoner fotwel &y mod
. e —
: i3, RN 720K :
; Fuse B2, Py Fh T fhin Poa F ol e daze 1. gt
: R LT w0 S +10. W8 ik 19 1

(g Al 7y, Fo

[Ty Bis, Iy, Fol

(a5, Ay, Pu, b

—ek
[ ¥, thrpse P Fid

=0, 145
3T Ay, Piu P2

OGO, 0. 229

(T diby Py, 510

gage. The scenracy of the pressure messurements is est-
muyed & 7 P,

5. Performance

Twe indepstelont approteies were dsed to ovaloate the
gutrfon'r:sn(‘.e of rhia geRRatad. Firgt, an innTonrnATIsan wag
made between the gunerater snd the SB35 movimetric hye
grometer. Seeond, an snalysis was made of ull known possi-
ble soarces of emror aml troan thiz ansdesic, an petimaie was
derived for the accurscy that cowdd be expected from the
#EngYRLOT.

5.1, lntercemparison Tests

A3 % 3 Graero-lotie sguare experiment {117 was nsad ho
t=al telr vartabie betsibeters of the two-presaure hunmedity
senerator. The eopeniment was  designed lo deleooine
whathier ary of the presalented levels ol the parametins enoll
atfert the sconrsey of 1he gesernor. The (st parumeless
which were iested in the experimerl were the presaturagr
tamperature, ha tinal aatuwrator temperatore, the prsragilre of
the Zaruraor, and thie {est air Dow, Theee fevels [or each of

tha drar puararaabame woes mand in the tes)

The praratceters were arrarged i the ollowiag e

Tun, Ao, Po, Fuy
T dbp P Py

Toope dhip. P Fya
Poam dwig T

Tr dis. By, Ein

Ty, B e Fa

R To dilyy P Fy T, Aag, P ¥y
whee e
r= ma finel samrator tempwraliry and Toyg =
o, Ty = 0, Ty = 25°C0;

Spoe the cliffersmoe in e depo abas Detucen e -
rieesattecatar aad the bnal sutorsior, the suhe
script imdiestirg e amount it degrees Celsis
vhut the former excesd the belter

P = ghe final saturatsr pressure and £, = 107 Pa, P
=32 % WP Fa, P3=15% 10° Ps; mul

F o= the ce o trat air Pow and £ 2= 03 mPhmin, By

15 edimin, £ = 8 mllmin tst 28 70 ana

1 i),

Bach box of the {araeco-latin syire represents o yuut amd the
four pazaraelors wers mmained al the desigeared levels.

The migza radio of the molsl s rrmduced b the wi-
pressure genevater was caiculated by uaing er; § 1) b sach of
the ruds soed Jhe resghts webe e ui;\p.-ﬂ.rl:-d wilh 1}m valee of the
mizing o as measuted by the NBS standund. hygroraesar
[1]. The NEBS astandasd hygmnm:er haz a maximom rncer-
iy of 012 pervent.

. ey

A percentage ditferance, 4, was obtained by using the eg
= {ry = #ghfry X 1M whers rp i the computed mixing
radin for ibe generater and ry1a the wriving ratic weasured by
the NHS soanclaed hygeometer, The resnlts of the tests fior the
3 w3 Goveon-tatin square expedmen: are given in ishls 3,
Two volies 18 a b reprezent u repesi qn,

In the dirst golumm of table |, T o dz the valma of 1he
parameter, £, coraman ko &lf three boxea wthat coltimn whik:
the ethac three parameters are each represented al the three
clifferent bevels indicated, Snd.atly, T anef Tay are the valace
ul the parametsr, T comraen te all boxes inoeelunns bew aud
{hem s i\-'(\l\r IF the ffuur [£:K0 03 Jl PATLMECrE MG 0ss
10 bz independent of each ather and have ro iatemactions,
then the sverage value in each column is indicative of the

svrealatiive of the

wrantnges Alffarancs, d_ with the welina af
T for that cobuma, Sirdbar *ML\=~S of the cows whelr the
Laf dimgnats giva
the cvrraltion of & with 7. while anaiyacs of the second ot af
diagonals give the correlation of d with Ar. hese resalta ara
aiven in tuble 2.

Taptk 2. The zormolnting of perimeter Duels witd Mg peecenage cifferanoe
Defarenn ry i 7y

oo

of @ i

;
Y ¥l 3% | A Lo R :
] T b | S D1E% L F, TTH G
LT 32% | A vsh i £ 804F 3

Ta order to sosess the sigmifiesace of o in sable 2, d e
ﬂbcﬂ"sar)’ 1 T Inl:n'lbtf th&{. ‘}‘,\. 'l'IMHl RIEGS A FIE ('fu.lll”\ lﬂ rD I-\"’
0.1Z percent. Thacelore,  d anceeds U reenl. Hie

‘narense i aseribed to ne aod. more paciewiasty, 13 the
{umsnnﬁ[hup nArSIelnr Jewsd,

26
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3 Elige "Cre'lr-lil {elod pnosTlanivg iy Hiland's 18] pager.
* Combingd by quadratuce, ., the squars cour of the sum of the sy prns.

5.2. Emer Anclysis

An eatimate o the masirwm weesaiaty in the esloulated
mixing i, ry. of the gensmlor for sach of the nms was
nbtakred oy using the ealirpatd sysleiuby uneerisity plus
three times the tandom uncerisinty of the measured pressur:
anrl lemaeraties (0 the final zanrmarar The mavirinm nerer
{ainty of the wohancement Facvor, which alse Dncipdes dis
wiweriainty i \Me ealuestion vupor pressors valuce, was
obtained troem sabie T of Hyland'a [8] puper. The standard
devistions were camputed for the measured tenyperaturs and
proseure of the sabuvator B each of the rutes comd the stundard
cleviakion of the mean was veed a9 a meaenee of thee random
wacertainty, The sysicenalic ongectwinly i the giessorg mua-

oLl ralin

£ e

Ly
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saLirieri was Reilned Lol uecey iy ug e Galilee den
of the pressure gge, sno for the lempetsbuce measiremend,
Lie syslgreatic uaertainty was primanly due w the maxi
remperatuve grsdient detected In the Bnsl hah whish con-
t2ins the saturator and the tes ehansber.

The watimatard Li[!f‘t""d.l.l.}t" it the coloularsd

wana chtatnerl {rom the expeeasion

o U’-.‘:ew\z_l_e&!’e}r (

“w Pﬂ_"fer.'r v T P,

Table 3 lists the estimated systeniatic unesttainty and the
P erenes for mech of the s arsd alse the sstimatod masi-
muny uncrrainy of e st

E) mu'."i*ln‘,s; thr.* la}w'a- of the sslnloted matimlm u'm.,t"‘-
ity given in pahie 3ar the Rp-pm*ma‘e- spnnTeg ot the 3R G
racce-Talin squere and by computing the mean ko erch vow,
cobizmn and diagonal of the srudre. the results ohiained 22 a
measare of the satimated magi s nmwerkainiy af vhe ERETR-
tor fur ench level of the tested purgmeteny, These resubis are
gﬁ\'q;n in fableo 4.

Tanne 4. Tl cimmeosed muadmese secrrainds of e gomergieds akring
fedies for v desipnnbed beeds 30 e pretid perasueter

! T a 05 | Ay 0AWE P % | K 204 |
Tn 0.04% | A OwE G D. DI | Py S215 |
! Tian [ T VR ) L |

&

Comparisen of the pesults (10 Uhe neases: tenrh of a foreent)
af tables 2 and 4 show that the caleatered maximum wonec
tainty of the gemeraior i equal W or grealer then the parc et
age, difforence d for the vatious levels af the tested parametes
oyl thersbore it raay he vemchirled that the prrfwmnence of ike
genemetor s uot affacied by the four tected parmmersrs over
the rAaTis whinh rheses narerel pre weTe tee el

&. Accuracy

Tha tesclts of the intercoinparizan tests of Dae penetalor
with the stapdord bygrometer whicl are soown 1n e pre‘m, L1

aouidul Indicae il s sadowetsd wasierans aoceisbhoay ol
the ganerator fbased on the systematic snd 3o ancertainties
of the bemperatare and pressare messuremeds and die -
mim: erenz far the sobancerend factan ave ogual tooor peater
than the messured Giffererce, d. Thersfore, similar calewa-
tiuns were made Bepord e range covered by the intereon-
parison 123t to ohtain the estiies of tie aximum ancer-
..-umv foe W6 grnepstor o¥SE e tempuralnle rnge of ~55
0 % and ﬁn— nressares from a“uﬁnem i 3.3 LOF .
,zble 5 biels chese resolis which are given ir units of mixing
renin, volaoee 7olie, dew-point emprrsiire and relidve e
mLdiiy.

7. Conclusion

The NI Twumyoosur, dbwoilicy Oelibeadon docitiep,
Mark 2 was desigied for rmanual o cogpiter speralion sed w
ensatnpass & hainddin smngs of ~B0 © w +80 0 dew prins,
The ZRECTAIAL WES alsg rir't—'.i,;xl&d i pperdle vhEE e wmbiert
Dressure range of B0 4 2 X 167 Pa sand teeaperature renge

o 80 " tg —45 °

Intercompaniaon testy were made with the NB": Stan dard

Lhymumeter Lorsrdmanc oiek s \iriiedd et of the stuira.
tar. The cosults of the tests showed thar the difersare be-
dween e huraidity celewtated for the LETIETANY brmnad an
measuremerts of pressass and lemperalie: aed the humidiy
measuTed by e stambad Gygrometes were cgual to, or bess
thae, ihe estimated wwertaintics bused v e estimates of
Ve mipimuere aotdrthytions 10 the syakemntic pheertaioky plus

-
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Mixing atiu, £y [5 winler \ﬂ[rcr,'kg |Jn z-.uJI I LIR "Il':ﬂ‘? " s DLDOET | A% af vulus
i 00D = r,s-':I('HTJ || b9 of valoe
\ 005 = rg= L1 185l valne
1 11 = r,ctt (13 | 0,59 ol value
: rae Bl ! 0,3 ol wglue
1 i
1
|

Yobame raio, ¥ tapm) 1TEKET ) 345 ol palue
A= : 1.53% uf yojur
o= Wl 1T i TR ul walue
IS E R ; (LE% of value
500 23 20,00 85 ol vale
Proy-prsilal teenpaptatate, T —n = T =T ' K2
-m=aa =S i il
BE R -] | oo
| .
Fickutive Tuumaclivg, B %) a1 doet chaber tenpera- | !
oy T 7L ol i :
-5 S Te ~u | ot 3]
=dij == T =20 ; 358 wh
-yl 3493 [
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:hree Umes Lhe stundaed deviation for the parumetsns of the
nresulle, temperatibe and enhancement fwetor- The cati-
mates o Fhe maxlnim upceniainty of the genenior are lzled
it able 5, The magnitade of the uncensinties for the uew
geneabar inoal leas B poeccat doss than current eskinubed
wireriartes ueed for Feod Y at the Muitonzl Buresu of
Siacdards [3].

Wenk is sl in progress on e development of an intediaes
betwest Lhe generater and o minicompuesr and on testing the
generdtot far subaimespheric prosgure opecution. [ is also
p_anntd to exlend the mIi’rCDmpﬂnhmx ks with the standas!

rerometer ab both hizher oog lower numidities.

We wish 1a repress our gratitude ro B, W, Hywaned for the
opecstion of i NES Staudand lygmereter, to lhe aemthera
of Lhe 2% Shop Division and Qe p'lrhr'u ar o W. Ruepper
(new reticed) and fo B Belucher for the fabricstien of the
generatir, and i L. Mamera for builiing the o thennome-
ter bridye.
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