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2. SUMMARY OF PROGRESS 

This r e p o r t  covers the  c o n t r a c t  p e r i o d  o f  March 1 t o  March 30, 1978. 

Good winds have been a v a i l a b l e  du r ing  most o f  March and considerable data 

has been c o l l e c t e d  and i s  c u r r e n t l y  being reduced on the  ope ra t i on  o f  t h e  

wind tu rb ine .  The machine has been observed ope ra t i ng  throughout a l l  c o n t r o l  

reg ions  i n c l u d i n g  constant  rpm reg ion  3 and automatic f ea the r  opera t ion .  

TASK 1 Continued Operat ion o f  SH-1 Operat ion 

As o f  t h i s  r e p o r t  date, a 6 m i l  pvc l i n e r  has been i n s t a l l e d  i n  t h e  

tank over  t h e  p rev ious l y  i n s t a l l e d  30 m i l  l i n e r  t h a t  developed a leak .  The 

new l i n e r  has no seams and appears n o t  t o  leak w i t h  the  co ld  water. The 

nex t  cond i t i on  i s  t o  observe i t  a t  e leva ted temperatures. 

Data on t h e  performance o f  the  domestic-hot-water pre-heater  system i s  

now being taken. 

TASK 2 Continued Aerodynamics and Blade Studies 

A shaker assembly, c o n s i s t i n g  o f  a l i g h t w e i g h t  v a r i a b l e  speed dc 

motor w i t h  an eccen t r i c  mass attached t o  the  shaf t ,  has been mounted on the  

spare b lade t o  determine the  n a t u r a l  f requencies o f  t he  blade. The motor 

i s  mounted d i r e c t l y  on the  b lade a t  t he  35% o f  the  rad ius .  The f i r s t  t h r e e  

f l a p p i n g  modes and the  f i r s t  two edgewise modes have been observed. An 

at tempt i s  now being made t o  g e t  p i c t u r e s  o f  these modes and t o  analyze t h e  

frequencies . 
I n i t i a l  s t a t i c  s t r a i n  t e s t s  have been conducted and the  s t r a i n s  measured. 

Large e r r o r s  a re  apparent and methods o f  eva lua t i ng  and reducing these e r r o r s  

a re  now being worked on before  conduct ing f u r t h e r  t e s t s .  
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Figure 1 shows the s t r a i n  gage arrangement around the blade sect ion  a t  

the  ,4875 rad ius  s t a t i o n  and a schematic o f  the  c i r c u i t r y .  Tables 1 and 2 

show two sets o f  data taken f o r  a p o i n t  load o f  35 l b s  9.5 oz app l ied  a t  the  

- 9  radius s t a t i o n .  F igure 2 i s  a p l o t  o f  s t r a i n  (micro-inches/ inch) as a 

f u n c t i o n  of percent o f  chord. Large e r r o r  bands are a l so  ind ica ted.  

TASK 4 - Near F i e l d  Wind Measurements 

Hind p r o f i l e  data are being reported f o r  selected t e s t s  made a t  

U.Mass Solar  Hab i ta t  I dur ing  March 1978. 

Figure 1 i s  a p l o t  o f  wind speed versus the logar i thm o f  height .  The 

data were obtained from fou r  R.M. Young p r o p e l l e r  type anemometers mounted a t  

v e r t i c a l  l oca t ions  o f  5.75, 11,5, 17.25 and 23 meters above the ground plane. 

The anemometers were mounted on tower number 2 which i s  located a t  a distance 

of f i v e  blade r a d i i  upstream o f  the  wind t u r b i n e  as shown on the attached s i t e  

plan. Test dates and o the r  in format ion r e l a t i v e  t o  these data a re  g iven i n  

Table 1. As can be seen on Figure 1 most o f  the p r o f i l e s  can be f i t  t o  a 

s t r a i g h t  l i n e  on the semi-log p l o t .  Using the standard l o g - l i n e a r  p r o f i l e  

equation f o r  the  mean wind speed u 

where 

k = 0.4, von Karman's constant  
* 

U = J b / p  , f r i c t i o n a l  v e l o c i t y  

the  data from p r o f i l e s  4, 5, and 7 were f i t  t o  t h i s  equation. The r e s u l t  was 
* 

a value of u = 0.336 m/s which i s  i n  reasonable agreement w i t h  values repor ted 

i n  the  1 i t e r a t u r e  (Sutton, Micrometeorology). 



Prof i 1 e D i r e c t i o n  D i r e c t i o n  WT Feathered 

1 3/ 81 78 1 hr .  South N o 

2 3/7/78 2 h r .  NW No 

3 3/7/78 2 h r .  NW Yes 

4 3/6/78 2 h r .  NW No 

5 3.4178 2 h r .  NW No 

6 3/ 1 9/78 15 min. NW No 

7 311 9/78 1 h r .  NW N o 

- - 

TABLE 1 Cond i t ions  f o r  Wind P r o f i l e  Data 



The importance o f  these data f o r  wind t u r b i n e  opera t ion  i s  t h a t  they 

i n d i c a t e  the  shear i n  the  wind p r o f i l e  approaching the  blade d i sc .  The max- 

imum wind speed d i f f e r e n c e  between the  maximum and minimum blade he ights  

appears t o  be 0.45 m/s. The lower wind speed p r o f i l e s  1 and 2 i n d i c a t e  a 

lower shear o f  approximately 0.2 m/s. 

Figure 2 i s  a wind speed his togram from one o f  t he  anemometers a t  t h e  

23 meter height .  The t ime du ra t i on  was o n l y  2 hours f o r  t h i s  histogram. I t  

would be d i f f i c u l t  t o  f i t  an a n a l y t i c a l  p r o f i l e  t o  t h i s  histogram. It i s  

be1 ieved t h a t  windspeed averages over  more t ime  a r e  necessary t o  produce a 

smooth curve amenable t o  a n a l y t i c a l  desc r i  p t i o n .  Future h i  stograms w i  11 be 

obta ined f o r  longer  dura t ions .  

A t  t he  present t ime  the  anemometers have been removed from tower 2 and 

one anemometer i s  being i n s t a l l e d  on each of the  f i v e  towers on t h e  s i t e  plan. 

There are  no s p e c i f i c s  on o t h e r  tasks f o r  t h i s  r e p o r t .  However, t he  

renewal proposal has been submi t t e d  and each task d i r e c t o r  has been asked 

t o  prepare a t ime schedule f o r  t h e  remainder o f  t he  c o n t r a c t  per iod.  These 

schedules w i l l  be i n  t h e  next  progress r e p o r t  and should i n d i c a t e  t h e  d e t a i l s  

f o r  t h e  completion o f  each task. 
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