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ABSTRACT

In this study, vacuum freeze drying units were separated into the typical
compression system freeze dryer group, and the multi-segment compression system
freeze dryer group, to discuss its applicability, and then doing Regression Analysis
with the statistic. Using Siwu medication as an experimental, we measure the

maxmum of eutectic point from two groups to freeze materials below -10°C. Due to

the long process, the study present the investigation between two groups to find the
way to abbreviate the process, and avoid some adverse effects during the freezing
process.

The consequence will be an important reference while engineers design a

freezing machines, and it also could avoid some failures.

Keywords: vacuum freeze drying  eutectic point ~ Vacuum system.
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-2 3.880 -11 1.785 -40 9.7x10"
-3 3.568 117 1.632 -50 3x10”
-4 3.280 -13 1.490 -60 8.1x10"
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18900 0.05 172 5.5
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RATING CONDITIONS
65 °F Return Gas

0 °F Subcooling

95 °F Ambient Air Over

P S

LOW
TEMPERATURE

60 Hz Operation

HFCs Require Use of Polyol Ester
Lubricant Approved on Form 93-11

Condensing Temperature °F

(Sat Dew Pt Pressure, psig)

Liquid Injection

ZF18K4E-TF5

HFC.
COP
TF5

-404A
ELAND SCROLL®
200/230-3-60

Evaporating Temperature °F (Sat Dew Pt Pressure, psig)

140  -40 (4.5) -35 (7.1) -30 (9.9) -25 (13) -20 (16) 15 (20) -10 (24) -5 (28) 0 (33)

(402) ¢ 23100
P 6350|
A 19.2
M 590
E 3.7]
% 651.8)
130 ¢C 10900 12400 14000 15700 17500 19500 23900 26400
(354) P 4900 4960 5050 5150 5250 5350 5650 5850
Al 16.1 16.2 16.4 16.6 16.8) 171 17.7 18.1
M 21 274 310 248 390 435 540 600
E 2.2 25 28 31 3.3 3.6 4.2 4.5
% 48.8 52 54.8 57.1 59.1 60.8] 63.4] 64.4|
120 ¢ 12000 13700, 15400 17400 19400, 21600 26700] 28600|
(310) P 4490 4540 4610 4700 4810 4930 5200 5350
A 15.2 15.3 15.5 15.6 15.9) 16.1 16.7 17.1
M 240 274 31 350 393 440 545 610
E 27 3 33 37 4 4.4 51 5.5
% 50.8 542 57.2 59.6 61.7 63.4] 65.5] 66.6|
110 € 12900 14800 16800 18900 21200 23700 25300] 32600|
(271) P 4100 4150 4220 4300 4400 4520 4790 4550
A 144 14.5) 147 148 15 15.3 15.9 16.2)
M 239 274 3 352 396 444 555 615
E 3.2 3.6 4 4.4 4.8 5.2 6.1 6.5
% 52.8 56.4 59.4 62 64 65.6 67.7] 68.3|
105 ¢ 13400 15400 17400 19700 22100 24700 30600 34000
{252) P 3910 FW60 4030 4110 4210 4330 4600 4750
T A 14.1 14.2 14.3 14.5 14.7 14.5 15.5 15.
"] A5 T4 M3 353 a7 445 559 620
E 34 3.9 4.3 4.8 5.2 5.7 .7 f.
ke 53.8 375 &0.5 &3.1 65,1 &E.6 B, 5 68,5
100 © 13900 15500 18100 20400/ 22500 2EE00) 31500 35::3'
{235 P 3ran arsn 3850 3030 4030 4140 4410 454
& 13.7 13.8 13.9 141 14,3 14.5 15.1 15
M b ra Nz 3153 238 44T Gl L
E a7 4.2 4.7 5.2 57 6.2 7.5 T
4 .3 585 61.6 Gd.1 1] - Ti-] 641 G
) C 140040 17000 19300 F1a00) 24500 27500 31300 R
(5 P 3400 3450 3510 3590 3650 36800 4060 421
T A 13.1 13.2 13.3 13.5 13.7 13.9 14.4 14.
"] 39 274 3 354 400 450 5655 &3
E 4.3 4.9 55 E1 EF r.2 B4 9.1
4 56T 605 634 658 675 6AT 69,5 ]
) C 15700 15000 20500 23300 26100 29300/ 36700 40500
{174) P 3050 3140 3300 330 30 3450 AT50 a8
S A 126 12.7 12.8 12.9 131 13.3 13.5 14.1
M 2 274 313 355 4m 452 o &3
E 5.1 5.7 5.4 71 7.7 B4 9.5 10.5
e 58 5 621 Bl 9 L2 LK 69,2 69,1 [:1:]
T © 15600 19000 21600/ 24500 27700 31100 39000 435000
| 1_4_]31 P 2810 2860 2920 00 3100 ] 280 35.‘%
& 12.1 122 123 125 126 12.8 13,3 13
"] 38 X4 3 356/ anz 453 S0 Mg
E 59 66 T4 8.2 8.9 9.7 1.3 1
% &0 B33 6558 7.5 BA.4 BR.5 67,3 EE-.Bll
C:Capacity(Btuhr), P:Power{Watis), A:Current{Amps]. M:Mazs Flow|lbs/hr], E:EER[BitwWatt-hr], %:lsentropic Efficiency]®)

Momiral Perfomance Values (15%) based on T2 hours nndin. Subject 1o change withoul notce. Currant & 230

O 2010 Ermerson Climate Technologess, Inc
Ayogenirated Comprsscr Perfomiancs
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ZF1SR4E-TES Copeland:
HFC, B-404A4 Mid Point, 60 Hz, 3 - Phase, 2000230V

Loow Temp, Liguid Injectad
Production Status:  Available fo
3 Emersen Climate T

ale to all LS. customers. Please check with
chnelogies representative for mtemational

Performance Mechanical

Evap F1Cond(F) 2 10F NG Thumber of Cylindars: i Drspl (1™ 3Eev): 3983
RG{"FyLig("F} 65/105 65/105 Bore Size (in): 00  Displ (f"3hr): 727.1020
Capacity (Braohe) 15700 13400 Stroke (in): 0o
Ponwer (Watts) 4110 910 Overall Length {in): 1116 Mounting Length {in): 7.3
Current (Amps): 14.5 141 Overall Widih (in):  9.67 Mounting Width(in). 7.3
EER (Biw'Wh): 48 14 Overall Heght (m): 185 Mounting Height (m): 19.25%
Mass Flow (Toshr) 3530 2390

Suction Size (in): TE Stub
Seound Power{dBA): 20 Ave 85 Max Discharge Size (in) 12 Stub
WVibration (mils(peak-peak)) 2.0 Ave 3.0 Max Initial Ol Charge (oz): &4

Ol Recharge (oz): &0
Fecord Date: 2005-06-14 Met Weight (Tbs): 870

Internal Frae Valume (in"3)

HorsePowar 6.0

# (rverall compressor height en Copeland Brand Product's

=mar fiad mmmtmes srommets
Electrical

LRA-High*: 156 MOC { Amps): 30.5 UL File No. SA-2337
LRA-Half Winding: 250 BPAL 3500 UL File Date: 15-Tun-1994
LEA-Lowt: Max Operating Current:

FLA{=MCC/1.4; use for contactor selection): 21.8
FLA (=MCC/1 56; use for breaker & wire size s2laction): 19.6
*Low and High refer to the low and high nominal voltaze ranges for which the metor 15 approved.

Alternate Applications

Fafizerant FraquencviHz) Phase Veltaze Application
F-13a HFC 50 3 2000220 High Temperature
F-134a HFC 20 3 2000220 Loswr Temp, Liguid Injectad
F-134a HFC 50 3 2000220 Madivm Temyp, Liquid Injacted
F-22 HCFC 50 3 2000220 Low Temp, Liguid Injectad
F-22 HCFC 50 3 2000220 Medim Temp, Liquid Injected
F-304A HFC 50 3 2000220 Low Temp, Liguid Injectad
F-4044 HFC 50 3 2000220 Medivm Temp, Liquid Injected
R-507 HFC 50 3 2000220 Low Temp, Low Condensing
R-307 HFC 50 3 2000220 Low Temp, Liguid Injectad
R-507 HFC 50 3 2000220 Medivm Temp, Liquid Injected
F-134a HFC &0 3 2000230 Hizh Temperature
F-13a HFC &0 3 2000230 Low Temp, Ligud Injected
F-134a HFC &0 3 2000230 Madivm Temp, Liquid Injected
F-22 HCFC &0 3 2000230 Low Temp, Liguid Injectad
F-22 HCFC &0 3 2000230 Medivm Temp, Liquid Injected
F-4044 HFC &0 3 2000230 Lowr Temp, Lo Comdansing
F-304A HFC &0 3 2000230 Medivm Temp, Liquid Injected
R-307 HFC &0 3 2000230 Low Temp, Ligud Injected
R-507 HFC &0 3 200230 Medium Temp, Liquid Injected
].-E_--\_'.TLNC’: HUANG. Page 1 of 1
1/13/2010

Coprmeht © 2008 Emerson Climate Techmologies, Inc. All nghts reserved.
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