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1. SCOPE 

This speci fi cat i on i s app lied to S HANGHAI HITACHI He at pump water heater 

compressor. 

2 . SPECI FI CATION OF THE MODE L 

Item Spec 

2 . 1 Mode l Type WHP09500AEDPC9EQ 

2 . 2 Power sou r ce input to i nve r te r Rated vo l tage I Rated fre quency/ Phase 

380V / 50Hz / 3 <I> OR 220V / 50HZ/ l <I> 

2 . 3 Output 2350W (@3600 min-1
) 

2 . 4 Appl icat i on Heat pump water heat er 

2. 5 Performance 

Item Standard Condition Rated Condition 

Rotational speed 
3400 

- 1 
3600 

- 1 
min min 

Nominal Heating Capacity 
10190W 10225W 

Motor i nput 
2480W 2575W 

Current 
10. 5A 10. 5A 

COP (see*) 4. 11 3. 97 

Test Conditions 

Evaporating temp. 10·c 1. z·c 
Condensing temp. 55·c 54. 4·c 

Liquid temp. entering 
expansion val ve. 46. re 46. 1 ·c 

Return gas temp. 2o·c 35·c 

Ambient temp. 35·c 35·c 

Wi nd speed 
2m/s 2m/s 
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*. COP= Heat ing caQac i t:I!: {W2 
Motor input (W) 

*· Rated Capac i ty and i nput are measured with HITACHI inver ter circui t by secondar y Refr i gerant 

cal or imeter Methods of JIS B8606 by Shanghai Hitachi Electr i cal Appliances Co. , Ltd. 

Allowable capacity should be mor e than 95% of the rated capaci ty and a l l owabl e input 

should be less than 107% of rated motor input. 

2. 6 Re f rigerant R4 10A 

2. 7 Di splacement 25 . 4 ml / rev 

2. 8 All owab l e f requency goo~ 1200 - 1 r ange mi n 

2. 9 Oil a 68HES- H or equiva l ent 1650±20ml 

2. 10 All owab l e amo unt of r e fri ge r ant Be l ow 4500g 

charge 

2 . 11 Comp r essor coo li ng For ced air 

2. 12 He r metic Te r mi na l 

2. 13 Space vo lume of 2628cm 3 i nne r case 

2. 14 Comp r essor we i ght 19 . 24kg incl . Oi l 

2. 15 Moto r Type Direct current brushl ess motor 

Insulat i on class 

2. 16 Compr essor natural frequency 19.9Hz/21.7Hz/24.5Hz (Shou l d t r y t o avo i d 
or pass qui ck l y) 

3. THE PARAMETER OF MOTOR 

I tem • • Spec exp l anati on 

3.1 Rotor Pole ( Pole) 
4 --

3.2 Rated Frequency Range ( Hz) 
El ectr ical Frequency, Relat i ng to 

30-240 VDCmax of Inver ter 

Peak Current , at 120°C' -5% 

3.3 Demagnetizing Current (A) Demagnetizing Rate 
54.0 l A 
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3.4 Inductance Ld ( mH ) Sheet 2 
--

3.5 Inductance Lq ( mH) Sheet 2 --

3.6 Stato r co il resistance c2o·c) ( ~ ) o.502 c2o·c) line-to-line 

3.7 Voltage Constant ( Vrms/krpm) line-to-line 
) 

43.IOV/krpm 

3.7 Torque Constant ( N • m/Arms) Torque/Current 
0.69 

3.9 Inertia ( Kg · m2 ) 0.000666 

<I> (Per Phase, Peak) = 
J2. x EO 

3.10 Flux <l>a (Wb ) 27if J3 
0.1 702 

3.11 Magnet Material 
NdFeB 

2 

Cur re ~t 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

q 5. 44 5. 39 5. 34 5. 29 5. 24 5. 18 5. 12 5. 06 5. 00 4. 95 4. 89 4. 83 4. 78 4. 72 4. 66 

d 3. 71 3. 65 3. 65 3. 64 3. 63 3. 61 3.59 3. 56 3. 54 3. 51 3. 48 3. 45 3. 42 3. 39 3. 36 

3 

l :t n real val ue c urrE n t '!/..A 4 5 6 7 8 9 10 

l:t nn i n g to r que ( N. m) 2.1 2.8 3.4 4.1 4.8 5.5 6.2 6.9 

4. CHARACTERISTICS 

4. 1 Appearance 

The surf ace of the compressor i s painted to black, without obvious flaw , impact scar, paint peel 

off, rust and so on. 

4. 2. Indicat i on 

Compressor model type, manufacturing data are clearly indicated on the surface of compressor. 

4. 3. Res i dual moisture 300mg MAX 

4. 4. Residual impurities 150mg MAX 

4. 5 Dielectric withstand 

A 1500V al ternating voltage for !minute shoul d be applied between live parts and dead metal parts. 
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5 PARTS AND DRAWING LIST 

PARTS NAME QTY/ SET DRAWING NO. 

Compressor 1 4CYCH0485 

Mount i ng Rubber gr ommet 3 4CYC00643 

Par ts Bol t -- 4CYC00700 

Nut -- M8 

Electrical Thermostat 1 4CYC01036 

Parts Terminal cover 1 4CYC00988 

Gasket 1 4CYC01047 

Nut 1 3CYC00004 

Rubber washer 1 4CYC00174 

Sleeve 1 4CYC01042 

4CYC01039 

1 

2 

3 

*· Out of supp l y, f or r ef er ence. 
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REMARKS 

Dimens i oned sketch 

* 
* 

Lead rout i ng 

Pr essure guarantee 

Chart 

Oi l l eve l datum 

Notes for rotational 

speed change 

Performance 

cur se 

Appendix 
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COMPRESSOR CRITERIA 

1 Strictly obser ve the specificati on 

The compressor should be used in specifications written in this "compressor specification" and 

not be used in specifications outside it . . The main circuit must link up with fuse or breaker. 

2 Source voltage 

Specified inverter is linked up with compressor terminals . Applied vol tage of this inver ter 

shoul d be vol tage specified in this "compressor speci f ication". Al ternating vo l tage should never 

be applied on terminals (for exampl e: commercial alternating vol tage of l<j>lOOV, 200V, 3<j>200V) . Thi s 

i s because that if applied a l ternating current the direct current motor wi ll demagnetize. 

3 Operating voltage range 

The compressor should be operated in the range of rated vol tage ±10% , under standar d condition 

and overload condition of rated frequency (applied voltage to inverter ) . It must be satisfied 

with item 5 ,6, 7. 

4 Operating temperatures and pressures 

The operating temperatur es and pr essures of a compressor should be within the range shown in 

the table 2 and graph 1. 

5 Oil Back and height of the oi l level 

Oil shoul d be returned continuously to the compressor and not kept in the refrigeration system. 

Oil level of compressor should be hi gher than 7. 5 mm from the lubr icating piece fixed on 

the end of the crankshaf t . 

Compressor must not be started operated under a dual-layer separate status. 

However, in case of foaming s i tuation, the height of this foam does not mean the height of the oil level. 

If you do not keep the oil level, the oil shor tage will occur, and influence the r eliability of compressor . 

(Please check the oil level in the compressor with the sight glass we supply. ) 
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The refrigerating 11E1Chine oil shoold be contirn:JUSly returned to the crnpressor and can not ram.in in the 
refrigeratioo systan 

Compressor oil surface height should be higher than the fuel supply po1t 7.5mm or more. Compressor operation, not 

allowed to separate the two layers of oil and refrigerant. However, when the foam occurs, the liquid becomes foam, 

this pa1t does not belong to the oil level. 

If you can not meet the oil level, will cause the sliding part of the lack of oil, seriously affecting the reliability. 

(Can be used to observe the oil with a rniirnr compressor to confum) 

There should be supe1heated gas returned to the compressor under all normal operating conditions. 

I tem 

Discharge pressure 

MP a 

Suction Pressure 

MP a 

Compressor case bottom 

temp 

Motor winding temp 

Accumul ator temp 

Ambient temp 

Tab l e 2 

Operating Enve l ope 

4. 762 MAX (see graph 1) 

(condensing temperature :70 .C) 

0. 272- 1. 652 

(Evaporation Temperature : - 3o·c-2s·c ) 

gg•cor be l ow and 6 degrees 

higher than condensing temperature 

R. Voltage± IO%: i2o·c MAX 

Higher than out l et pipe of evaporator 

Meet for the condition of above mentioned motor winding 

temp. 
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Gr aph 1 1 

P2 P3 P4 P5 P6 P7 
Condensing temperature 1o·c 25·c 2s·c 35·c 6s·c 1o·c 1o·c 

Evaporation Temperature 
25·c 25·c -3o·c -3o·c -3o·c -1s·c -s·c 

6 Current l imitation 
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Current peak among motor termi nal s ( include instantaneous current peak) should be 

below demagnetizing current i n order to pr event magnet in motor from demagnetizati on. 

7 Pressure di f fer ence between suct i on and discharge 

In al l al l owable rotational speed r ange, the di f fer ence of pr essur e should be mor e than 

0. 39MPa {4kgf/ cm2
} . But i f ther e is no pr oblem of no i se when assembl ed i n a ir condit i oner , 

it can a l so be l ow thi s value. 
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8 Discharge pi pe temperature 

Discharge pi pe temperature i s measured at a di stance 300mm from the surf ace of compressor 

and should be less than llo ·c . The tip of the thermocouple i s fixed by sol dering when 

measuring di schar ge pipe temperature . Furthermore, so l dering point i s covered wi th urethane 

foam to prevent the effect of wi nd. 

9 Dust of compressor hermetic termi nals 

Compressor hermet ic terminal s should be mounted wi th specified cover i n right way to prevent 

dust entering, and shoul d be used in direction which dust is hard to enter i n. 

10 Lead wire of compressor hermetic termi nals 

Measuring the temperature of hermetic terminal s , lead wire should be resist to the temperature 

and be clamped so as not in touch wi th the surface of compressor and pipe. 

11 Star t - stop frequency 

The frequency should be less than 6 times per hour. Operating time from start to stop shoul d 

be more than 3 minutes. Stopping time shoul d be more than 3minutes. 

12 Rate of rotat ional speed change 

The rate of compressor r otat ional speed (accelerat ion) should be less than 133min-'/ s, But if 

The var iabl e r ange is be l ow 120min-', rate can a l so be less than 600min-' when rotational 

speed i s reduced to avoid tempor ary over- current. 

13 Air and moisture in refrigerat ing system 

The degree of vacuum i n refrigerating system should be less than 20Pa (150X10- 3mmHg) at 

r oom temperature j ust before char ging refrigerant. The quant ity of water should be less 

than 0. 15ml. 
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14 Impurities in refrigerating system 

( 1) The we ight of residue on the inside surface of the heat exchanger and tube should be 

l ess than 0. Olg/ m2
• But metallic dust should not be permitted in the system. Thi s val ue means 

the wei ght of foreign residue col l ected by filer paper after washing inside surface of the 

heat exchanger tubes with R- 11. 

(2) Prevent the impurities from entering into the enclosed unit system used R410A. When the 

impurities entered into the enclosed system, it will damage the moving mechanism parts and 

resul t in the capillary depositing. 

(3) El iminate all system contaminants such as trichl orethyl ene, a l kalies, soaps, oi l , acids 

& washing fluid used at machining heat exchanger and tubes. 

15 Compressor vacuum operation 

Compressor shoul d never be operated wh ile under vacuum. Otherwise, internal arcing can 

cause damaging parts. 

16 The compressor shoul d be operated f or more than 20 seconds wi th in 15 minutes af ter charging 

refrigerant into the system so proper lubricat ion resul ts. 

17 Liquid refrigerant return limitations 

(1) Liquid refrigerant l eve l in s- tank shoul d be l ower 

than the top of s- pipe in s- tank. (see chart at right) 

(2) There shoul d not exist noise of the liquid refrigerant compression, current and vi brancy 

increase. System can append the assistant stank or reduce the amount of refrigerant to 

prevent from liquid refrigerant compression. Refrigerant system forbid liquid refrigerant 

fr om flowing back compressor in any case. In normal condition the overheat gas refrigerant 

shoul d f l ow back compressor . 



HEAT PUMP WATE R HEAT ER COMPRESSOR CR ITERIA 

PAGE : 10/ 30 
~o i iquid compress ion sound, current i ncreases, vi oration increased, etc. occurred. in order to 

~revent fluid compression, an auxiliary reservoir may be added or the amount of refrigerant 

enclosed may be reduced. No matter what the conditions, the refrigeration system shoul d not have 

liquid to the compressor back. Under normal operating conditions, the superheated gas shoul d be 

returned to the compressor. 
18 Purge parts with dry nitrogen or dry air to remove remai ns in parts (dust, detergent, etc. ) 

bef ore assembly of system. Time f ur purg ing : over one second for pipe ; over three seconds for 

heat exchanger. Purgi ng pressure : 0. 9±0. lMpaG. Dew po i nt of dry air : Below - 20°C. 

The motor wi nding temperature should be l ess than 149°Cand hermet ic termi nal body 

temperature shoul d be l ess than 177°Cin process of manufacturing. 

19 Appl y for veh icle 

The compressor should not be used on moving equipment such as automobiles, t r a ins, ships, etc. 

20 Installat i on 

The r otat ional axi s of compressor should be kept ver t i cal dur ing operat i on. But i n actual 

appl i cat ion the axis i ncl ine must be wi t hin 5°at a l l directions during operation. 

21 Pipe vi brat i on 

The di spl acement of the pipes, wh i ch connect from the compressor to other parts of the 

refrigerate- or systems, shoul d be l ess than 0. 8mm( l / 32")when t he compr essor is operating at 

al l owabl e r otati onal speed range and vol tage range of rated ±10%. 

Displ acement i n excess of 0. 8mm( l / 32") will require changi ng tube l ength and/ or rout ing. 

22 Connect ing tube des i gn 

In designi ng and r out ing tubing t hat connect from t he comprssor to t he other par ts of the air 

conditioner, f ol l owing should be considered. 
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Moving t ubes to the moving par ts; minimum clear ance 12. 7mm (1/ 2") 

Moving t ubes to non- moving par ts; minimum clear ance 9. 5mm ((3/ 8") 

Moving tubes never touch to l ead wire. 

23 Avo i d refrigerant migrat i on 
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The refrigerant migrat i on to compressor shell shoul d be avo i ded dur ing the heat pump water heater 

system shut down per iods, It's suggested that the electric heating belt shoul d be used around 

the she l l bottom when necessary. 

24 Miscellany 

( 1) The compr essor shoul d be carried carefully to avoi d dr op, dr ag , impact and shoul d not appl y 

par tial f orce on pr oj ect i on par ts such as pipe, her met i c ter mi nals, f oot during carrying 

and processing. 

(2) The compressor shoul d not be operated to f or m a vacuum and to absor b air. The compr essor 

onl y can r un i n one direction which accor ding to l ead r outing wiring diagr am. Never 

r ever sion otherwi se thecompr essor wi l l be in t r ouble . 

(3) The compr essor shoul d not be l ef t opened i n the atmospher e f or mor e than 5 mi nutes. 

When the a ir enter ed i nto the uni t system wi th r efriger ant R410A, i t wi l l expedi te the 

deter iorat i on of the oil and resul t in the capi l lar y depositing and the r educi ng of 

insulat i on r esi stance. 

(4) Electric pul se should not be app l ied to compressor when i t is i n vacuum. 

(5) The compressor should be kept i n the p l ace wi th l ow- dust, l ow-mo i sture. 
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(6) The compressor can't be used i n the pl ace wi th corr os i ve atmosphere such as hot 

spring and chemical warehouse. I t should not be the structure often sp l ash water on the 

sur face of the compressor f or c ibl y. 

(7) The t r ouble of cr oss valve, e l ectromagnet i c valve, defroster, r efr iger ant contr ol l er , 

f an motor used in r efriger ating system may cause compr essor acc i dent . So their re liabi l i ty 

shoul d be ensured completely. Moreover , the way of design, manufacture, appl i cati on of 

r efrigerat i on cycle wi th l ess- leak should be adopted. 

(8) The main electric c ircui t should be equipped with fuse or br eaker . 

(9) Refr i gerant should be char ged f rom the end of condenser of refrigerat i ng systems. Never 

Char ge r ef r i gerant to the compressor directly. 

The refrigerant should al ways be char ged in l i quid state. When the r efrigerant i s char ged 

i n gas state. The per cent component wi l l poss ibl y be changed. 

(10) Temperatur es wi thin systems dur ing stabl e compr essor operat i on shoul d not be l ess 

than - 35•c to pr event wax pr ec i pi tati on from the oi l . 

(11) The units of r ef r i gerating system shoul d be connected to 

ear th. 

(12) Compr essor mounting 

Rubber gr ommets are desi gned sof t to pr ovi de the no i se i solat i on and to lessen vibrat i on 

Ener gy t r ansmi ss i on. Stud bolt shoul d be designed to pr ovi de suffic i ent clearance for 

noi se andv ibrat i on i sol ation and to prevent compr essor from coming off i ts mount . 

(13) Ther e shoul d be adequate cl earance between the under~surface of Push- Nut and the 

upper sur face of rubber gr ommets. 
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(14) SHEC will not t ake any responsibi l i t y against accident that is caused by the accessories 

equipped by yoursel ves. 

(15) The hermetic terminal s of compressor should not be inserted s l antingl y and not be 

appl ied twisting force after inserting so as to avoid reducing of terminal fixed force. 

(16) The pipe and hermetic pens attached to the compressor should not be bent. 

(17) The dropped compressor can't be used anymore. 

(18) Compressor can be used when ambient temperature is higher than - l0°C. Confum the sta1t-up 

of compressor if the temperature of compressor surface is below -10 ·c. Heat up compressor to 

reach the temperature higher than -10 ·c with heater if the ambient temperahrre is below -10 ·c. 

( 19) Set a the1mistor on the case cover of compressor to prevent from accident of leakage of refrigerant. 

The the1mistor can stop the operation of compressor when compressor in abnormal temperahire. 

The lead wires of thermostat is enveloped with rube, as same as that of the te1minals, to 

avoid directcontact with the compressor and pipe. 

(20) The compressor shoul d not be spl ashed with water intentionally. Prevent moisture from 

entering into the enclosed unit system. When the moisture entered into the unit of 

the refrigerant R410A, the refr i gerant oi l and the organic compound mater ia l presented 

i n the hermetic motor wi l l possibly decompose on the af fecting of water. I t wi l l result 

in the capillary depos i t i ng and the reduci ng of i nsul at i on resistance. 
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I t is necessar y to instal l a dr yer to dehumi dify the res i dual moisture mixed in the 

r efrigerant i n the cycling system. The special l y defined molecular- s i eve dryer is 

advi sed. 

(21) Use the r efrigerant of spec ified brand. When the refriger ant not specified used, i t wi ll 

possibly cause t r ouble of the performance and rel i abi l ity of the compressor by the 

impurit ies in the r efrigerant. 

(22) The l ead wir es shoul d be connected to hermetic termi nals wi thout being touched on the 

surface of the compr essor. 

(23) Be caref ul of avo iding oxide scale whi le soldering during assembl y of refrigerat i ng 

system. 

(for example : flow or f ulfill dr y nitrogen) 

(24) The quantity and k ind of contamination (the pr ocess mater ial s) i n the cycle shoul d 

be gr asped and managed. Carry on re l iab i l i ty test that input contami nat i on a l ot than 

anticipated contaminat i on quant i ty. 

(25) To avo id water and impur ity i nto he refrigerat i on system and make sur e no leakage of 

refriger ant during the operating course. I t's r equired to direct the er ector and 

maintenance man of air-conditioner. 

(26) The start- up curr ent and tors i on of compressor 

Adjust the star t - up curr ent of the compressor to get enough torsion by i nver ter. Confirm and 

measure the star t - up current i f change the parts and design. 
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(27) The fuse or / and breaker should be equi pped i n the main cir cuit . 

(28) The th i ckness of the ref rigerat i ng system using tube 

the tube th i ckness as followed 

external di ameter (mm) 
6. 35 9. 52 12. 7 15. 88 19. 05 22. 2 25. 4 31. 75 38. 1 44. 45 

Thickness (mm) 
0. 8 0. 8 0. 8 1 1 1 1 1. 1 1. 4 1. 5 
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1. Basis f or Checking upon Deliver y 

The Per for mance test wi ll be car r i ed out i n accordance wi th th i s "compressor Speci f ication''. 

The Safety Performance i n accordance wi th GB4706. 1 Safety of househol d and simi l ar e l ectr i cal 

app l iances General requirements and GB 4706. 17 Saf ety of household and s i milar e l ectr i cal 

appliances Par t i cul ar r equirements f or motor - compr essor. 

2. Rul e for Checki ng upon Del i ver y 

If come across any qual ity pr ob l em, pl ease not i fy the company in wr i tten for m withi n 30 days 

af ter the arrival of the car go, the company shall exchange exact l y the number of the pr oducts, 

other wise they shall be r egar ded as being up to standar d. 
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Anwendungshinweise für DC Inverter Kompressoren zur Drehzahlregelung
Instruction for DC inverter compressor rotation speed control 

Drehzahländerung /Speed change rate: <=  133min-1/s 
Max und Min Drehzahl in den einzelnen Spezifikationen

Max and min speed is showed in the specification 

(1) Vom Start zur gewünschten Drehzahl / From starting to normal running 

Rotation speed
Drehzahl 

-· 

·---�

>=  1 min 

(2) Niedrige Drehzahl und unregelmäßiger Betrieb / Low speed un-continuosly running 

Drehzahl / Rotation speed 

>=  1 Os
I- -I 

>=  2200 min-1 

Min. Drehzahl / Speed 

----
- >= 1 min 1 

1<--------->; 

>= 3 min 

(3) Abtauung / Defrost mode (unter Verwendung eines 4 Wege Ventiles / by using 4 way valve) 

Drehzahl / Rotation speed 

Max Drehzahl /  Max speed 

Max. Drehzahl / Speed

- 1 

2400m in 

4 Wege Ventil Umschaltung
4 way valve shift 

Zeit / Time 

Zeit / Time 

Zeit / Time 

SHEC 
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