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Report Title Study on Blended Refrigerants for Adsorption Refrigeration

Systems
By NARAWUT YUENYONG
Degree Bachelor of Engineering
Program Chemical Engineering
Year 2023
Advisor Assistant Professor. Dr. Surat Areerat

Abstract

The adsorption refrigeration system is one of the continuously studied and
developed refrigeration systems to replace the vapor compression refrigeration system.
This is because this type of refrigeration system utilizes waste heat from other sources
to drive the system, and the refrigerants used for this system are alcohol and water,
which have low Ozone Depletion Potential (ODP) and Global Warming Potential (GWP)
values. This research aims to develop a binary refrigerant mixture for adsorption
refrigeration systems with the objective of studying the effect of the mass ratio of the
refrigerant mixture on the Coefficient of Performance (COP) using NIST REFPROP®™ and
Aspen Plus® for the thermodynamic properties analysis of pure refrigerants and binary
refrigerant mixtures. The suitable binary refrigerant mixture for the adsorption
refrigeration system is the acetone-methanol mixture as it exhibits an azeotropic
behavior and an increasing trend of latent heat of vaporization with the increasing
methanol mass fraction, allowing the system to provide longer cooling duration.
Additionally, the system can operate under a low vacuum condition. Experimental
results showed that at a 0.5 mass fraction of methanol, the maximum COP of 0.227

was achieved.

Keywords: Adsorption refrigeration system, Binary refrigerant mixture, Coefficient of

Performance
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1. Waluswnsy NIST REFPROP®

REFPROP
Reference Fluid Thermodynamic and Transport Properties

NIST Standard Reference Database 23, Version 9.0
Ew. Lemmon, M.L. Huber, and M.0. McLinden

Thermophysical Properties Division
Copyright 2010 by the LS. Secretary of Commerce on behalf of
the United States of &merica. All Rights A d

NIST uses its best efforts to deliver a high quality copy of the Database and to verify that the
data contained therein have been selected on the basis of sound scientific judgment. Howewver,
NIST makes no warranties to that effect, and NIST shall not be liable for any damage that may
result from emors or omissions in the D atabase.

5UT n.1 wiheing NIST REFPROP™ aiauziTnlusunsa

2. AANUAY Substance W@onUszanvedasvhauduuans

u REFPROP (acetone) - NIST Reference Fluid Properties
File Edit Options Substance Calculaste Plot Window Help Cautions

Pure Fluid (Single Compounds)
Pseudo-Pure Fluid
Predefined Mixture
Define New Mixture
Specify Fluid Set
Fluid Information
Fluid Search

Specify'Composition

View Mixing Paraméters

JUN n.2 nihwnzdonyszinnvesansiinnuiy
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3. Aumuagidenarsvinanuduidesnisfine (uiiluanuiiessnisfinvingfnssuvadansvi

I3 a
ANMULEUBDT LML)

Select Fluid

ammonia

argon

benzene

butane

carbon dioxide
carbon monoxide
cyclohexane Infa
cyclopentane
decane All fluids
dimethylether (methoxymethane)
dodecane Select fluids
ethane

ethanol (ethyl alcohol)

ethylene (ethene)

helium (helium-4) Sort by

:ZJ[C’::E @ Shart name
hydrogen (normal) ; EC:IS"::;H
hydrogen sulfide  Cheri al_ln ol
isobutane (2-methylpropane) iR formula
isopentane (2-methylbutane) " Synonym
Kkrypton € UN Number
methane

methanol

JUN n.3 nihivnzidonyszinnvedansiinnundy

4. panwau Calculate v@on Saturation Tables

u REFPROP (acetone) - NIST Reference Fluid Properties
File Edit Options Substance Q_alcda_te_ Elof w_ndow Help C_q_g!ﬁorfs \ 1
Saturation Tables
Isoproperty Tables

Specified State Points
Saturation Points (at equilibrium)

JUR n.4 wiheawazidonasismseauduloduivesasiauiu
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5. Fenfvungamall Wefnwanuduiusdeninuiuleduiivesasyhenuduesdlau

Specify Saturation Table

~ Type ~Vary

& Vapor-liquid saturation {+ Temperature

Solidiquid saturation
(Melting line] © Pressue

S olid-vapor saturation " Quality at fized T
[Sublimation line)  Qualty at fived p

sUTl 0.5 wiheing Saturation Table ¥oslUsunsa NIST REFPROP®

2V

6. \RaNMYUAYIQUUNNNRBINTANYY

Input Property Range

Initial Temperature ||:|
Final Temperature |2|:|
Increment |

W, L@w active
[ Add to current table
oK

U n.6 wihensimuntisoamglivestusunsy NIST REFPROP®
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7. pan OK lemsnsuansnauauiivisgamnamansvesasvauiueslay Ngamgl

$199)

a

Y

Liquid | Vapor | Liquid | Vapor | Liguid | “apor
Temperature | Pressure| Density | Density | Enthalpy | Enthalpy | Entropy | Entropy
(&C) (bar) | (kg/maw) | (kg/maw | (kdikg) | (kdikg) [(kd/kgK)| (kd/kg-K)

1p 000000 10092991 | 81210 | 0.24078 | -120.8¢2 | 438.05 | -0.40149 | 16445
2 1.0000 0.098030| &11.02 | 0.25300 | -118.73 | 43918 [-0.39386| 1.6412
3 2.0000 010329 | 809.93 | 0.26573 | -116.63 | 44030 | -0.38625 | 16379
4 3.0000 010879 | B08.85 | 0.27698 | -11454 | 441.42 | -0.37865 | 16346
5 4.0000 011453 | 807.76 | 0.29278 | -112.44 | 44255 | -0.37108 | 16314
b 5.0000 012053 | 60667 | 0.30712 | -110.35 | 44367 [-0.36353 | 1.6253
7 6.0000 012678 | 60556 | 0.32204 | -108.25 | 444.80 | -0.35600 | 16252
8 7.0000 013329 | 804.49 | 0.33754 | -106.15 | 44593 | -0.34848 | 16221
g 8.0000 0.14008 [ 803.40 | 0.35366 | -104.04 | 447.05 |-0.34099 | 16152
10 3.0000 014717 [ &02.31 | 0.37033 | -101.54 | 44518 |-0.33352 | 16162
W 10.000 015454 | 801.21 | 038777 | -99.827 | 44331 |-032606| 16133
12 11.000 016222 | 60012 | 0.40681 | -97.717 | 450.43 |-0.31862 | 1.6105
13 12.000 017021 | 799.02 | 0.42452 | -95.604 | 45156 |-0.31121] 1.6077
14 13.000 017852 | 79792 | 0.44334 | -93.489 | 452.69 | -0.30381 | 1.6043
15 14.000 018717 | 796.82 | 0.46407 | -91.372 | 46382 |-0.29642 | 16022
16 15.000 019616 | 795.72 | 0.48494 | -89.253 | 45495 |-0.28906 | 15996
17 16.000 | 0.20850 | 79462 | 0.50656 | -67.132 | 456.08 | -0.26172 | 15969
16 17.000 0.21521 | 79352 | 052897 | -85.008 | 457.21 |-0.27439| 1.5944
19 18.000 022529 | 79241 | 055217 | -82.882 | 458.34 |-0.26708| 1.5918
20 19.000 0.23575 | 791.30 | 0.57618 | -80.753 | 459.47 |-0.25976| 1.56894
21 20.000 0.24662 | 79019 | 0.60104 | -78.623 | 460.60 |-0.25251 | 1.5869

;nlﬁ n.7 miNLLam@mamﬂ’amqqmwwamam%mmmiﬁﬁmmLﬁuaz‘?ﬂ,mu
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1. Waldsunsu Aspen Plus®
(Waspentech

Aspen Plus

V10

www aspentech com
T Aspen Tecnnoiogy e ASDENTECHS, 25080 ONE e g
T YTTEIYS o AESITED TOOSTIONNS OF ASDST TETMIO0G; Al rgns resenves

5UN 2.1 nthsing Aspen Plus” vauzidalusunsy

2. aan New Laan Blank Simulation a1ntuAan Create

® Hdo-e-s NDocmthspPl V10 - aspenONE R

@ b Tﬁ - Iy

What's Examples Training Models Events Anncuncements  All
New Cantent

Blank and Recent.

! My Templates.. || D D
Blank Simulation  Blank Batch
Air Separation e

Chemical Processes
| Blectrolytes

Gas Processing IEI
|| Metalrgy _ Specly Solids with  Perroleum with
Polymers M tric Units.
Refinery
Saolids
User

Ul 9.2 nihvinsvnziden Template
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3. Aumuagidenarsvinanuduidesnisfine (uiiluanuiiessnisfinvingfnssuvadansvi

AMILIUNALTENIN0ER T AUAULLNIUDA)

® W N T M= Simulation 1- Aspen Plus V10 - aspenONE _ ) X
o | iew_ Gutorin s T -
METCBAR -| [ sewp Na® Chemistry 7 B Methods Assistant 158 NIST [k anaiysis N’ l, I‘ j Input Solubilit
v GaunitSets @ Components X Customize 45 Clean Parameters | €5 DECHEMA | @) Estimation N - @) History y |3 PT Envelope
Draw X " Next fun Reset Conmal
A Methods  G@PropSets | Structure ¥ Retrieve Parameters |2 Regression Panel [ Report re
Clipboard Units Navigate Tools DataSource | Run Mode Run 5 Summary Analysis
Properties . Components - Specifications - |+
Allltems |+ [OSelemvn | Petrcleum | Nonconventional [ Enterprise Database | comments |
b @ Setup
4 ) Companents Select components
8] speifications . o | . . . "
» 3 Malecular Structure e L s =
(3 Assay/Blend ACETONE Comventional ACETONE C3HB0-1
] uight End Properties METHANOL Conventional METHANOL CHaO
b [ Petro Characterization
pseudocamponens ETHANOL Conventional ETHANOL C2HE0-2
&) Component Attributes WATER Conventianal WATER H20
(3 Henry Comps
B uNIFAC Groups = -
b (g Polymers [ fina Elec Wizard | | SFE Assistant User Defined | | Reorser | | Review |
5 Methads
4 Chemistry
3 Propenty Sets
3 Data
3 Estimation
4 Analysis
3 Customize
3 Results
" Properties
[ Simulation ‘
&‘Jﬁﬂ,kﬂyﬂs

&9 Energy Analysis “

U

JUN .3 vihsisdmsuidenansiaesnisinm

4. \dion Thermodynamic model i UNIQUAC @alddusuanwansuauiiainududa

® W N B M Simulation 1 - Aspen Plus V10 - aspenONE — a x
Home  View  Customize | Resources Search aspenONE Bxehange Es o
|mMERBAR - [ Setup N Chemistry @" &t Methods Assistant. 1 NIST 13 Analysis | » Y I‘ =) |2 npu re L= Solubility . /A Temary Diag
Hacopy Spuntses  @Componenss X Cusomize 45 Clean parameters. | @DECHEMA. G cstmation |\ el History | (ZBinary | [C)IPT Envelope Ak Residus Curves
» raw ext Fun Reset Control
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Clipboard Units Navigate Togls. DataSource | Run Mode Fun 5 Summary | Analysis
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b & Setup -
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» [ Malecular Stuere Base method UNIQUAC -
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5. Adn Binary Tuuauiiy Home dann153wszidu P-xy diagram

® W NeT P Hs Simulation 1- Aspen Plus V10 - aspenGNE _ a x
o D Search aspenONE Gechange He o =
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¥, A Methods  GlPropSes  Stucture 3 Retrieve Parameters (& Regression [ Repart | 5, Mixture
Clipbosrd_ Units Navigate Tools Data Source | Run Mode Run Summary Analysis
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b L@ Polymers Vary ACETONE b ) Fquidistant @ List of values
4 g Metnods * | @ equidistant ) Logarithmic ) List of values Enter Values
(8] Specifications
25
» L@ Selected Methods SEE L
4 g Parameters End point 1
(3 Pure Components 8 Number of intervals 505
“ -";":’Z‘D"K‘;’a‘“““ © Increment 002
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M3AuAAdIUsE AV aNTIaUzYRIsTUUANIE UL UG AdU

COP = (31N 2-8)

lng  COP Ao Adudszansussansnmuasssuuinanuuiuugadu
= @ vy A o I YU VY e
Q  fe wiwudeuniansvihaudugaduld [Flaga)

Qnest A NAIWANUTOUEMTUNIAY (Flaga)

YNFDE19N1TAIUINAT COP U89aN5V AL UNANTEI190 2T AULAZLIINIUDA

v W

nSUsnIIE@NTHENT 0.5 lasuiawniuea wag 0.5 lnvuiassdlau @wnsaan

9aunit1a1n 28.25 peANUALBed MRRgUUNNMAAT 12.50 A LAl FeAadenaen

k1) )

A15YIAULEUWINTU 15.98 asrwaided Iaeldansyinanudulusianun 152 NS was

USunmsihiangamailla v 325 1addns

Amun
AmdsUANSaudmiumMsmedureterdlay wiiiu 22.20 Alaga/lua
ANdsuANLTaudmiunIsAtedUTaLUNILea Wi 18.62 flaga/lua

auufgu: Mswavansihenududiuldfuasliifaujasen
Auamwdsmufeufiansianadugeduls
Q| = MyaterCp(T1-T2)
= 0.325 [kg] x 4.18 [kJ/kg°C]x (28.25 - 15.98) [°C]
=16.67 kJ
nauANTeudmsunsAY
Qheat = % (Mg iHges 1)

= (mrefHdes)acetone + (mrefHdes)methanoL

a8



0.5 x 152 [n5u] 0.5 x 152 [n5Y]
= ( . x 22.20 [Alaga/lua)) + ( . x 18.62 [Alaga/lua))
58 [nSu/lual 32 [nSu/lual

=7331K

INFUNTTN 2-8 229N

16.67
COP =—
73.31

$aU A1 COP Y8952UUYNANUEUNEAY windu 0.227
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Toyagauuglisuiududuaziifidesnisangamginlasunistuiinuasiusiusiy

Y

£Y v

INTLUUNTIVINUNYTLUUATVNAIUANAIY Arduino FIVINNITNARBUNSATIAIUNITNEY

o 2 ! LY = a [ 1 &
A1INIANULYUNLEANH1NNY I@?J%JiWEJaSL@EJG]LL?IGN@WHT]QMBIU‘U

M15719% 9.1 ansihanudussdlauuigns

FTELLIANTTNARDY gauuilaufiugiud gaumgfith
(wi) (asmLwaLdes) (asmwaTes)
0.0 30.00 24.25
5.0 83.25 22.25
10.0 78.00 7.75
15.0 70.50 10.25
20.0 65.00 11.00
25.0 61.00 11.75
30.0 57.25 12.00
35.0 5h. 25 11.25
40.0 53.25 12.50
45.0 52.25 12.75
50.0 51.00 13.00
55.0 50.00 12.75
60.0 48.75 13.25
65.0 48.00 13.25
70.0 46.75 13.50
75.0 46.25 13.50
80.0 45.75 13.50
85.0 45.00 14.00
90.0 44.00 14.25
95.0 43.75 14.50
100.0 43.00 14.50
105.0 42.50 14.25
110.0 42.00 15.00
115.0 41.75 15.25
120.0 41.75 15.25
125.0 40.75 15.00
130.0 40.25 15.25
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M157199 9.1 ansihanuduesdlauuigs (ve)

FTELLIAINTTNARDY gaunilaufiugiud gaumigfith
(wi) (asALwaTes) (aemLwaTes)
135.0 39.50 15.75
140.0 39.75 15.50
145.0 39.00 15.75
150.0 39.00 16.00
155.0 38.25 16.50
160.0 38.00 16.50
165.0 37.25 17.00
170.0 37.25 16.75
175.0 37.00 17.25
180.0 36.50 17.50
185.0 36.50 17.50
190.0 36.25 17.50
195.0 35.50 18.50
200.0 S54(5 18.75
205.0 35.25 19.25
210.0 34.75 19.50
215.0 35.00 19.00
220.0 34.75 18.50
225.0 34.75 19.25
230.0 34.25 19.75
235.0 34.00 20.00
240.0 34.00 20.25
245.0 32.75 20.25
250.0 33.50 20.25
255.0 33.25 20.50
260.0 33.00 20.75
265.0 33.00 21.00
270.0 32.50 21.75
275.0 32.50 20.25
280.0 32.00 21.50
285.0 32.25 22.00
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M157199 9.1 ansihanuduesdlauuigs (ve)

v

FTELLIAINTTNARDY gaunilaufiugiud gauu it
(W) (a9AaLud) (a9AaLed)
290.0 32.50 21.50
300.0 32.00 22.50
305.0 32.50 22.00
310.0 32.50 22.25
315.0 32.00 22.75
320.0 32.25 22.75
325.0 32.50 22.50
330.0 32.25 22.75
335.0 32.00 22.50
340.0 31.75 23.00
345.0 32.00 22.50
350.0 32.25 23.00
355.0 31.75 23.00
360.0 32.25 23.25
a9l 9.2 maﬁwmm@ummuaaﬁqwé
STUTIAINITNAADY gauniaufinsiud qmwgﬁﬁfl
(W) GRS RITHER) (29AaLTYd)
0.0 26.75 25.25
5.0 51.50 21.50
10.0 61.50 17.50
15.0 58.75 15.25
20.0 56.25 15.00
25.0 54.50 14.50
30.0 53.00 14.50
35.0 52.25 14.75
40.0 51.25 14.75
45.0 51.00 15.25
50.0 50.00 14.50
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M157199 9.2 asianuduumIueausgvs (1e)

FTELLIAINTTNARDY gaunilaufiugiud gaumigfith
(wi) (asALwaTes) (aemLwaTes)
55.0 49.50 15.00
60.0 49.00 15.50
65.0 48.75 15.75
70.0 48.25 15.75
75.0 47.75 15.25
80.0 46.75 15.75
85.0 46.25 15.75
90.0 45.75 16.00
95.0 46.00 15.50
100.0 45.50 16.25
105.0 45.00 15.50
110.0 43.75 16.00
115.0 44.25 16.50
120.0 43.50 16.25
125.0 43.25 16.50
130.0 43.25 16.75
135.0 43.00 16.50
140.0 42.50 16.75
145.0 42.00 16.75
150.0 42.00 17.25
155.0 41.75 17.50
160.0 41.50 17.50
165.0 41.00 17.75
170.0 40.75 17.25
175.0 40.50 18.00
180.0 40.25 17.75
185.0 40.25 17.75
190.0 39.75 17.75
195.0 39.75 18.00
200.0 39.00 18.50
205.0 38.75 18.25
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M157199 9.2 asianuduumIueausgvs (1e)

FTELLIAINTTNARDY gaunilaufiugiud gaumigfith
(wi) (asALwaTes) (aemLwaTes)
210.0 39.00 18.50
215.0 38.75 18.50
220.0 38.50 18.50
225.0 37.75 19.00
230.0 38.25 18.75
235.0 37.75 19.00
240.0 37.75 18.75
245.0 37.00 19.50
250.0 37.50 19.25
255.0 37.00 19.75
260.0 36.75 19.00
265.0 37.00 19.50
270.0 36.50 19.50
275.0 36.50 20.00
280.0 36.00 19.50
285.0 35415 19.75
290.0 36.00 20.25
300.0 35.75 20.50
305.0 35.25 20.25
310.0 35.25 20.75
315.0 35.25 20.25
320.0 34.75 20.50
325.0 34.25 21.00
330.0 34.75 21.00
335.0 34.75 21.00
340.0 34.25 21.00
345.0 34.50 20.50
350.0 33.75 21.00
355.0 34.00 21.50
360.0 33.75 21.50
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A151991 4.3 A159ANUTUNALTZNINDLTLAULAZILNILDA NoRNTI1EIU 0.5 1A81IaTaUUN

Usa

v

FTYLLIAINTNARD gauuliauiuiug gauungiitn
(wi) GG EIGER) GG EIGER))

0 35.75 28.25
5 80.25 20.75
10 81.75 16.00
15 77.00 13.50
20 72.25 13.00
25 68.00 13.00
30 65.75 13.00
35 63.25 13.00
40 61.50 13.25
45 60.50 13.25
50 58.50 13.00
55 57.50 13.50
60 55.50 13.75
65 LELZE, 13.75
70 54.00 13.75
75 5250 14.00
80 52.00 14.00
85 51.00 14.25
90 49.25 14.25
95 49.25 14.25
100 48.50 14.75
105 48.00 14.00
110 46.25 14.50
115 46.25 14.75
120 45.50 15.00
125 45.00 14.75
130 44.50 15.25
135 43.75 15.50
140 43.00 15.50
145 42.75 15.25
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A151991 4.3 A159NANUTUNALTENINDLTLAULALIINILDA NoRNT1d 0.5 1nuaves

WIUea (58)

FTELLIAINTTNARDY gaunilaufiugiud gaumgfith
(W) (asmLwages) (aemwaTes)
150 41.25 15.75
155 41.25 16.00
160 41.00 16.00
165 40.50 16.50
170 39.75 16.75
175 39.75 16.75
180 38.75 16.75
185 39.00 17.25
190 38.25 17.50
200 37.75 17.50
205 8. 28 18.00
210 37.00 17.75
)5 36.50 18.25
220 36.00 18.00
225 35.50 18.50
230 35.50 18.25
235 35.50 18.75
240 34.50 19.00
245 34.75 19.25
250 34.00 19.25
255 34.25 19.50
260 34.00 19.75
265 33.75 19.50
270 33.75 20.00
275 33.50 20.00
280 32.75 20.25
285 32.75 20.25
290 32.25 20.25
295 32.00 20.50
300 32.25 20.75
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A151991 4.3 A159NANUTUNALTENINDLTLAULALIINILDA NoRNT1d 0.5 1nuaves

WIUea (58)

FTELLIAINTTNARDY gaunilaufiugiud gaumgfith
(W) (asmLwages) (aemwaTes)
305 31.75 21.25
310 31.25 21.50
315 31.50 21.50
320 31.25 21.50
325 30.75 21.25
330 30.50 22.00
335 30.75 21.75
340 30.50 21.75
345 30.25 22.00
350 30.00 22.25
355 29.75 22.25
360 30.00 22.75

A15199 9.4 miv‘l”lmmLﬁumauiwdwazé‘?ﬂmul,t,azLsm’maa Nons1du 0.1 Inguiaves

LUNUDA
FLYTININTNAADY QauUNa NN qmugﬁﬁq
(i) (GRGAILGEIGEE)) (GRGRILGEIGEER))
0.0 25.25 23.75
5.0 68.00 18.75
10.0 84.25 12.00
15.0 80.00 9.50
20.0 75.25 9.00
25.0 70.25 9.25
30.0 67.50 9.50
35.0 65.50 9.50
40.0 63.50 10.25
45.0 62.00 10.25
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A151991 4.4 A159ANUEUNALTENINDTAULALIINILDA NonT1d1u 0.1 Inuiaves

WIUea (58)

STUTLIAINTTNAADY gaungiaufinaiud qmmﬁﬁﬂ
(Wi) (GRGRILEIGEER)) (GRGRILGEIGEER))
50.0 60.50 10.75
55.0 58.75 10.50
60.0 58.00 11.00
65.0 57.25 11.50
70.0 56.00 11.50
75.0 54.25 12.00
80.0 54.25 12.25
85.0 53.50 12.50
90.0 5225 12.50
95.0 51.50 13.00
100.0 5il. 25 12.75
105.0 50.50 13.00
110.0 49.00 13.50
115.0 49.25 14.00
120.0 48.25 14.00
125.0 48.25 14.25
130.0 47.75 14.75
135.0 46.75 15.00
140.0 45.50 15.00
1450 45.75 15.25
150.0 45.50 15.00
155.0 45.00 15.75
160.0 44.50 16.00
165.0 43.75 16.00
170.0 43.50 16.25
175.0 43.25 16.50
180.0 42.75 16.50
185.0 43.00 16.75
190.0 42.50 17.50
195.0 41.75 16.75
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A151991 4.4 A159ANUEUNALTENINDTAULALIINILDA NonT1d1u 0.1 Inuiaves

WIUea (58)

STUTLIAINTTNAADY gaungiaufinaiud qmmﬁﬁﬂ
(Wi) (GRGRILEIGEER)) (GRGRILGEIGEER))
200.0 41.25 17.75
205.0 41.25 18.00
210.0 41.00 18.25
215.0 40.50 18.50
220.0 40.25 18.50
225.0 39.75 18.50
230.0 39.75 19.00
235.0 39.50 18.75
240.0 39.50 19.50
245.0 38.25 19.75
250.0 38.50 19.50
255.0 38.50 19.50
260.0 38.00 20.25
265.0 37.50 20.25
270.0 37.75 21.00
275.0 37.50 21.00
280.0 37.00 21.25
285.0 37.25 21.25
290.0 37.00 21.00
300.0 35.75 21.00
305.0 35.75 21.50
310.0 35.00 21.75
315.0 34.75 21.75
320.0 34.50 21.75
325.0 33.75 21.75
330.0 33.75 22.25
335.0 33.25 22.25
340.0 33.25 22.75
345.0 32.75 22.25
350.0 32.50 22.50
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A151991 4.4 A159ANUEUNALTENINDTAULALIINILDA NonT1d1u 0.1 Inuiaves

WIUea (58)

FTYLLIAINTNARD gauuliauiuiug gauungiitn
(wi) GG EIGER) GG EIGER))
355.0 32.00 22.75
360.0 32.25 23.00
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