Bitzer HS Screw Compressors
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f 1.Introduction to HS
Screw Compressor Series



4 [ Bitzer Screw Series

1. CS Screw Compressor

2. HS Screw Compressor

3. OS Screw Compressor

Ammonia
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5 JCS vs.HS

HS Screw

discharge
suction
discharge

CS Screw
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6 JCS vs.HS

(d CS compressors are mainly developed for HVAC application.

(d HS compressors are more versatile. (for long pipe runs, lower evaporation temperature)

(d HS compressors are suitable for parallel compounds. (up to 6 compressors)

Stk External Oil Cooling
/ Liquid Injection

Limits  CSH25E3-125

-30 - -50 -40 -30 -20 -10 0 10
to [*C] to [°C]
CS Screw HS Screw
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7 [ HSKvs. HSN

compressors
HS compressors <

HSN compressor

\

Atoh=10K

Low evaporation Temperature Medium & High evaporation Temperature

v, : Volume Ratio
Size and geometry of discharge port determine v,

Volume ratio have a defined relationship with
pressure ratio and mass flow.
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8 f Compressor Range

HS.95

1000
m’/h

800

Displacements at 50 Hz

600

With parallel compound
up to 4060 m3/h

400

200
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9 J HS.85 Screw

Capacity Control

/ Solenoid Valves

Electrical Box

Suction Shut
off valve

Electromotor

ASEH
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[ 2.HS Screw Family



11 [ Different HS compressors

Housing sizes:
1. HS.53
2. HS.64

3.HS.74 —

4. HS.85

5. HS.95
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12 f Capacity Control in HS 53, 64, 74

CR1

Phone: 75092 | info@asehtejaratasia.co | www.asehtejaratasia.co

Lelstungsregelung Anlaufentlastung
Capaclty control @ Start unloading
Régulatlon de pulssance Démarrage a vide
Volllast / Full load / Pleine charge Teillast / Part load / Charge partiel
Typen Stufe 1 (ca. 75%) Stufe 2 (ca. 50%)
Types (100%) Step 1 (approx. 75%) Step 2 (approx. 50%) @
Types Etage 1 (env. 75%) Etage 2 (env. 50%)

\4

50% capacity can not be used during
Economizer Operation
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13 f Oil Return Line in HS 53, 64, 74

— @ 6 mm (1/4")

discharge

N\

Oil Solenoid Oil Sight Glass

Oil Return
—

Oil Flow Switch /

Oil Filter
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14 [ Delivery Scope in HS 53, 64, 74

Oil Sight Glass

36220102

ENGINEERING
TOMORROW

— Oil Flow Switch
Oil Filter Qil Solenoid Valve
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15 [ Capacity Control in HS.85

CR4

CR3
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CR2

CR1

4-step
Capacity Control

Stepless
Capacity Control
100% --- 50%

Stepless
Capacity Control
100% -+ 25%

CR

Start / Stop

CAP 25% @

CAP 50%
CAP 75%
CAP 100%

CR

Start / Stop

CAP

CAP min 50%@

il

CAP <:>
CR

Start / Stop
cAP 1}

CAP min 25% {},

CAP

&
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16 [ Oil components implemented in Compressor

Oil Stop

Valve

Oil filter Monitoring

Oil Stop
Valve

Oil Supply Monitoring

Oil filter Monitoring

Qil filter

Oil Supply Monitoring

(Oil Flow Switch)

ASEH
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17 f Oil Return Line in HS.85

Oil Sight Glass X .
o

——t= discharge

1,/ ..“C‘t— é

9 .

©>< Service Valve Ol Segarator
0)

()8

Oil Sight Glass
5 (@
\ \
|

L LY
Qil Cooler |
7
3 4 5
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18 I HS.95 |Q-Module

CM-SW-01
13! P T X

12 11 10

| suction
-"‘ )

9
Qil Solenoid

discharge

Qil Filter

» Stepless Capacity Control

» Variable v, (volume Ratio)
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[ 3. HS compressors Piping



20 f Piping to Oil Separator

Recommended arrangement

1{ E l s @6 mm (1/4")

OS/HS.53: @16 mm (5/8") -
OS/HS.64..74: @22 mm (7/8")

Not Allowable For Parallel Compound <
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Suitable arrangement

Exceptional arrangement




21 [ Discharge & Oil Headers

@6 mm (1/4")

i i Discharge Line
OS/HS.53: @16 mm (5/8") o
OS/HS.64..74: @22 mm (7/8")
)
| : )
- - —/ ————————————————— -~ Lo _a_ ! [

( OS/HS.53 OS/HS.64..74 |
: .. I 2 Verd./Compr.: @22 mm (7/8") @28 mm (1 1/8") |
Oil Header Sizing < | 3.4Verd/Compr. @28mm(11/8") @35mm (13/8" I
I 5..6Verd/Compr.: @35mm(13/8") @42 mm (15/8") 1
\ /
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22 f Suction Header

LP

@6 mm (1/4")
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23 f Oil Cooler
l @ 6 mm (1/4")

( ‘ ) &
L= O ¥ dischar
ge 1|
——) | ©__0O

Oil Separator
0) :
2 "\, AN (T

il Solenoid Oil Sight Glass |

/ -1 =
Oil Flow Switch / ] (] =
Oil Filter : | I Coelen
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> Where to use the oil cooler ?

7

HS Compressor

d Oil Cooler is mandatory where
discharge temperature can
exceed 80 C.

| <




24 [ Capacity of Oil Cooler

Based on most extreme
possible condition
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b D E & | @ D @D USA + | English
| Semi-hermetic Screw Compressors HS v |
Series | all vl
Refrigerant | RAD4A p |
Reference temperature | Dew point temp. v |

Compressor selection ~
() Cooling capacity 100 kW
© Compressor model HSNB561-110 v
Operating point A
( Evaporating SST -30
Condensing SDT 50
| Operating conditions ~
() with Economiser [ ]
| Lig. subc. (in condenser v| 0 K
| Suct. gas superheat v | 10 K ]
() Useful superheat 100 o
Additional cooling | Automatic » |
Max. discharge gas temp. Auto 0
Capacity control A
© without
() Extemal Fl 58 Hz 1 IC]
Power supply A
Power frequency | 50Hz " |
Power voltage | 400V-Pw (40P) o |

I8 Show Overview

HSN8561-110 (100%) -30.0°C

—>

Resut Limits Technical Data Dimensions Infomation Documentation Trainings

Tentative Data.
Additional cooling/ Limitations (see Limits)!
“According to EN12900 (10K suction gas superheat, 0K liquid subcooling)

| Compressor HSN8561-110-40P < |

| Capacity steps 100%
Cooling capacity 455 kW
Cooling capacity * 495 kw
Evaporator capacity 495 kW
Power input 87.0 kW
Curmrent (400V) 1439 A
Voltage range 380415V
Condenser capacity 90.3 kW
COP/EER 057
COP/EER * 057
Mass flow LP 2215 kg/h
Mass flow HP 2215 kg/h
Operating mode Standard
Liquid temp. 497 C

Oil cooler outlet 479 C

Qil cooler
462 kW >

Capacity

Discharge Gas
Temperature without Oil
Cooling

Discharge Gas
Temperature with Oil
Cooling

ASEH



25 [ Oil Regulating Valve

» Where to use the oil mixing valve ?
1. ( Oil cooler + Oil line ) volume > 25 (L)

2. Oil temperature can drop below 20 C
in long standstills.

\ 10
Diverting Mixing
Operation Operation

Phone: 75092 | info@asehtejaratasia.co | www.asehtejaratasia.co

Compressor

: Qil Cooler

Condenser

Oil Separator

@

2| Oil Regulating Valve
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26 f Oil Cooler Placement

discharge

Qil Return
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27 [ Economizer Operation

! i:"‘] {*: ¥
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28 f Economizer Piping

ECO

‘ 15..20 cm T E
| ', 5 J UULL ] OO
s C
J n == 2

0S. 53.. @ 18 mm (3/4")
OS./HS.64..74 @ 22 mm (7/8")

ECO piping Tube
In HS.85 Package
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29 f Economizer in Parallel Compound — Separate Subcooler

Oil Separator

|
_‘

‘ %
Liquid Line

Subcooled Liquid Line
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30 f Economizer in Parallel Compound — Common Subcooler

Oil Separator

= ECO e ECO
= Bl
-5 >
o —
e 5 O
e >
=gl ——— =
l 3 I \ T l N K \
.ih" 1 Y JL"
\27y \ T

Subcooled Liquid Line

[

Phone: 75092 | info@asehtejaratasia.co | www.asehtejaratasia.co

b |

—
A T
\P ) =
|
P
|
Subcooler I Main Liquid Line
AR
| i i& J ___ Liquid Line Branch
' L

ASEH



[ 4. Oilin HS compressors



32 I Oil in HS Refrigerant Outlet — ¥

» In contrast to CS compressors, HS compressors Refrigerant Inlet

are delivered without oil charge.

» Qil should be charged into the oil separator
instead of compressor. (before evacuation)

» Bitzer recommend using its efficient oil separators

, Oil Sight Glass
(OA series) ©

Oil Level Switch Oil Fill Connection

Oil Outlet

OLC-D1 as Oil Level Switch

Qil Heaters Qil Thermostat
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33 f OA Selection

Max Oil Charge | Total Volume Max No. of Compressors
(L) (L) HS.53 HS.64 HS.74 HS.85

OA1954 1

OA4188 40 38 5 4 2 1
OA9111 90 228 6 5 3
OA14111 140 395 6 4
OA25112 250 655 6 6

v

Selection by Bitzer
Software
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34 f Oil Types

 BSE170 For HFC Refrigerants

HS oils J B150SH

For R22
B100
Oil type Viscosity Refrigerant Condensing Evaporating Discharge gas temp. Oil injection temp.
BITZER cSt/40°C °C
_ ~60 .. max. 100 -
.. 45 (55) max. 80
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[ 5. Protection Devices for HS compressors



36 f Inside Terminal Box

HS.53

I|I |||I I|I [ B
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HS.64 & HS.74

5 @ @ @ HS.85
ASEH
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37 JHS.53 & HS.64 & HS.74

Anschlusskasten / Terminal box / Boite de raccordement

T1

.\ schwarz/black/noir

braun/brown/
marron

blau/blue/bleu

’d

Schaltschrank / Switch cabinet / Armoire électrique
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38 f Wiring Diagram For HS.53 & HS.64 & HS.74

2 3 ) 5 G T 2] Q 10 11 12 15 14 156 16 17 16
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39 fHS.85 .

@
Anschlusskasten / Terminal box / Boite de raccordement Schaltschrank / Switch cabinet / Armoire electrique -ﬁm
- i . F %
T1 L ;
O | | SE-B2 |_oil Flow control |
7 O L|N|1|2[12]14[11 N 2301 AC S0,

.~ max. 5A/300VA
1 schwarz/black/noir | o1 No.§47oo7-o
SE-E1/ €

;f braun/brown/ SE-E3 oz OFC

marron

blawblue/bleu ] " 5

SE-B2 SE-B2 Protection Module

BITZER Part-No.: 34702701

Supply: AC 50-60Hz 220-277VAC, 2VA
Amb. Temp. Range: -30 - +70°C
Relay: AC 250V, max. 2.5A, C300

! OR OR NCNO C
613

§ GBI

- 12 mus PTC" Supply Lock out Relay
0 Lodam electronics a/s - Kaervej 77, DK-6400 Soenderborg
[ SH——— 11
h I Vol r
i

i Disgharge Temp__Oil Stoﬁﬁ Valve | Oil Filter Oil Flow

@
v
—
|
-nmmhmm-qmm%
02|z
L

2. - - T . SE-B2 Protection Module
Monitoring Monitoring  Monitoring Switch BITZER Part-No.: 34702701
___ HE FQ F1 Cf _T_ Supply: AC 50-60Hz 220-277VAC, 2VA

Amb. Temp. Range: -30 - +70°C

F7
ﬂp @ ﬁ Relay: AC 250V, max. 2.5A, C300
_|I|_ I | I ! C € OR OR NCNO C

Q QLR w[r
l:mus PTC" Supply Lock out Relay
5 Lo

dam electronics a/s - Kaervej 77, DK-6400 Soenderborg
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[ 6. HS compressors in Bitzer Software



41 [ Compressor Selection - single

) DEHZ 2D ESH@e® usa » | English - | sl - | @
| Semi-hermetic Screw Compressors HS v] |8 Show Overview
Series all
Refrigerant | R404A v]
Reference temperature [ Dew point temp. v ]
" Compressor selection A o
@ © Cooling capacity 100 kW
() Compressor model )
" Operating point A\ 56°C
HSN8571-125 - -40.0°C
Evaporating SST 40 ;
\COﬂdeﬂShQ SOT 45 T ) Resut Limts Technical Data Dimensions Information Documentation Trainings
Operating conditions 2 ) Additional cooling/ Limitations (see Limis)!
“According to EN12900 (10K suction gas superheat, liquid subcooling in Economiser with 5K temperature difference)
Lig. subc. (in condenser 0 100% 100% . .
[‘Auto. subcooling v 828 kW skw ]—» Cooling Capacity
852 kW 1059 kW
| Suct. gas superheat | 10 K Eaiaiaior casil 828 kW 1025 kW
Power input 92.2 kW 122.7 kW
Useful superheat
. i 0 Current (400V) 1545 A 202 A
Addttional cooling | Automatic v Voltage range 380415V 380415V
Condenser capacity 1448 kW 179.0 kW
Max. discharge gastemp.  Auto &b COP/EER 0.90 0.84
. o~ COP/EER * 091 0.85
Lo & Mass flow LP 2080 kg/h 2687 kg/h
© without Mass flow HP 3272 kg/h 4046 ka/h
" ( Operating mode Economiser Economiser A
O Exemal Fl 0 Hz i JO] Liquid temp. (sc) 562 °C 976 C Sub or C
Mass flow ECO 1193 kg/h 1359 kg/h ————— Subcooler Capacit
Power A
supply % sub cooler load 347 kW 404 kW P y
Power frequency | 50Hz v| | sat. ECO Temp. 438 C 024 C )
ECO pressure 5.25 barla) 6.00 barla)
fmar vk Standard (400V) (0t vokume flow 268 mh 420 mh )
Cooling method Extemal Extemal _ _
Oil cooler outlet 589 C 586 C ——— QOil Cooler Capacity
| Oil cooler load 29.1 kW 46.3 kW )
Discharge gas temp. w/o cooling 1075 C 1156 C

Phone: 75092 | info@asehtejaratasia.co | www.asehtejaratasia.co
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42 f Compressor Selection - Parallel

v U.S.A. * English + IS
| Semi-hermetic Screw Compressors HS v ' i Sty Qvard
Series [HSN v]
Refrigerant [ R404A V]
Reference temperature [Dew point temp. vJ
Calculation mode | 1 Operating point VI
Compressor selection A
e N
() Cooling capacity 300 kW
© Compressor model
@ Number compressors i 3 > |
11 | HSN8591-160 vl Resut Limts Technical Data Dimensions Information Documentation Trainings
| “According to EN12500 (10K suction gas superheat, 0K liquid subcooling)
13 [HSN8591-160 v]
\ - : A Overview Detail
Operating point A A
o to [TC] tc ['C] Evaporating SST 4000 C
Condensing SDT 450 °C
A 40 45 Qe Pe EER Ratio
S A | amss s v > Total Capacity
Subcooling method | Natural v| HSN8591-16040P 646 995 065 333
; - HSN8591-160-40P 646 995 065 333
| Lia. sube. (in condenser | 2 K HSN8591-160-40P 646 995 065 333
[Suct gas superheat v] 10 K
(] Useful superheat 100 &
Additional cooling (Mmﬁc 7 I
Max. discharge gas temp. Auto ﬂ
Capacity control A
© without
Power supply A
Power frequency [ 50Hz VI
Power voltage 400V V]
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43 [ Oil Separator Selection

Phone: 75092 | info@asehtejaratasia.co | www.asehtejaratasia.co

Project Mode Options Window 1
| DE B D & b[@ US.A. +||[English «||[st )
Semi-hermetic Screw Compressors HS () | Oil cooler, air cooled HSN8591-160 77 2E%
Series HSN Common HSN8591-160 Auto
Ambient temp. 32 G
Refrigerant R.O‘A HSN8551-160
_ Operating point | Auto
Reference temperature Dew point temp.
Calculation mode 1 Operating point @ Oil separator, vertical HSN8591-160 | Auto ~ | oA 4 =2
Compressor selection A & Common HSN8591-160 |Auto vl
g Operating point | Auto
Cooling capacly 300 ; HSN8591-160 | Auto v
) Compressor model
1 Number compressors 3
1.1 HSNB591-160 Resut Technical Data Dimensions Information Documentation Trainings
12 HSN8591-160 #1: Selection for direct expansion systems. Flooded systems require individual selection.
113 HSN8591-160
_ Compressor: (al)
Operating point A jon: :
P S Sekectonoamsm. | — Oil Separator Model
Recommended operating point: A
A -40 45 Selected operating point: A
) ) Quantity 1
Operating conditions A Max. HP mass flow 9834 kg/h
Subcooling method Natural Mass flow load 81.96 %
Max. oil volume flow 13.50 m*h
Lig. subc. (in condenser 2 K Qil volume flow load 93.33%
Suct. gas superheat 10 K
Useful superheat 100 (5]
Additional cooling Automatic
Max. discharge gas temp Auto o
Capacity control N
O without
Power supply A
Power frequency 50Hz

ASEH



Thank You!

Office: No 189, Qaedi St, North Saadi St, Tehran, Iran.
Factory: Kharazmi Industrial Town, Imam Reza Hwy, Semnan, Iran.
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